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(57) Sang ché dé cap dén linh vuc cong nghé truyén théng, va dé xudt phuong
phép va thiét bi ma hoéa phan cuc, dé cai thién do chinh xac cua tht ty do tin
cdy cua cac kénh dugc phan cuc. Phuong phép bao gdm cac bude: x4c dinh
chudi dugc st dung dé m3 héa cac bit s& dugc ma héa, va thuc hién m3 héa
phan cuc trén cac bit s& dugc ma hoa bf”mg cach str dung chudi dé thu duoc cac
bit dugc mé héa, trong d6 chudi nay 13 durge sir dung dé biéu dién thi tir do tin
ciy cia N kénh phéan cuc, N 1a d6 dai ma me ciia ma phan cuc, va N 1a liy thua

nguyén duong cua 2.
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Linh vire ky thuit dwoe dé cip
Sang ché dé cap dén linh vuc céng nghé truyén thong, va cu thé la, dén

phuong phép va thiét bi ma héa phan cuc.

Tinh trang k§ thuit ciia sing ché
Nhu 14 cdng nghé truy nhap khong diy co ban nhat, ma hoa kénh dong vai
trd qua trong khi dam bao truyén dit liéu tin cdy. Trong hé théng truyén thong

khong day hién tai, ma hda kénh thuong dugc thuc hién béng ma turbo, ma

&

ity parity check, LDPC), va ma phan

kieém tra chan ¢ mat do thap
cuc. Ma turbo khong thé ho tro truyén thong tin ¢ toc do bit cuc thép hodc cuc
cao. Tuy nhién, dé truyén goi trung binh hodc géi ngin, ma turbo va ma LDPC
kho trién khai hiu ning mong mudn khi cac do dai clia cac ma bi gi6i han, do
cac ddc tinh ma: hoa/giai ma cia ma turbo va ma LDPC. Lién quan dén viéc
trién khai, ma turbo va ma LDPC c6 d6 phure tap tinh toan tuong ddi cao trong
qua trinh trién khai m4a hoa/giai ma. Vé mat ly thuyét, ching minh dugc ring
ma phan cuc 1a ma tét ¢6 thé dat duge dung luong Shannon va cé do phire tap
ma hoa/giai ma tuong dbi don gian, va do vy, ma phan cuc dugc 4p dung rong
rai hon.

Tuy nhién, véi su tién hoa nhanh chong cia hé théng truyén thong khong
day, hé théng truyén thong tuong lai, chang han hé thong truyén thong thé hé
thr 5 (5th generation, 5G), ¢6 mdt s6 dic tinh mdi. Chfmg han, ba kich ban
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truyén thong phé bién nhat bao gdm Internet bang rong di dong ting cudong .

(enhanced mobile broadband, eMBB), truyén thong loai mdy 1én (massive
machine type communication, mMTC), va truyén thong do tré thap va siéu tin
cdy (ultra reliable low latency communication, URLLC). Céc kich ban truyén
thong nay yéu cau cao hon déi véi hiéu ndng ma hoa/giai ma ctia ma phan cuc.
Thtr tu dd tin cdy cta cac kénh dugc phan cuc dong vai tro quan trong trong

hiéu nang ma hda/giai ma cua ma phéan cuc. Tuy nhién, trong pha nay, dd chinh
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xac cua thir tu do tin cdy cia kénh phin cuc khong dugc mong mudn. Két qua
1a, anh hudng dén cai thién thém hi€u ning ma hda/gidi mi ciia ma phan cuc

trong qua trinh rng dung.

Ban chit k§y thuit clia sdng ché

Sang ché d& xuét phwong phap va thiét bi ma héa phéan cuc, dé cai thién do
chinh xac cua thir ty do tin cdy cta cac kénh dugc phén cuc.

Khia canh thir nhit d& xuit phuong phap mi héa phan cuc. ft nhit hai chudi
¢0 hi€u nang tuong dbi tbt dugc Choﬁ dua trén quy tic xac dinh hiéu niang. Cac
s6 chudi gibng nhau & cing vi tri sip xép trong it nhat hai chudi dugc x4c dinh.
Cac sb chudi gibng nhau di dugc xac dinh s& dugc xac dinh nhu 1a céc s6
chudi ma c6 do tin ciy khéng ddi trong cac chudi, va cac s6 chudi ma c6 do tin
céy khong dbi trong cac chudi nay duoc Sép xép dua trén céc tht tu cla cac s
chudi trong it nhit hai chudi. Cac sé chudi trong it nhét hai chudi khac ngoai
cac sb chudi duge xdc dinh ma c6 do tin cdy khong dbi duge so sanh dé lua
chon mot s& chudi con, va céc vi tri ciia céc phén tir trong cac chudi con ¢ thé
dugc trao d6i qua lai. Chudi sip xép thu dugce & trén duge sir dung 1am chudi
sap xép duoc st dung dé ma hoéa phéan cuc theo phuong an thuc hién sang ché.
Theo cach nay, dbi v6i chudi sip xép thu duoc bang phuong phéap néu trén, cac
chudi cé hiéu ning twong dbi tdt c6 thé duoc xem xét toan dién, va sd chudi ma
c6 d6 tin cay khong dbi duoc x4c dinh bang tap giao gitta cac chudi khic nhau.
Diéu ndy gitp cai thién do chinh xac cta thir tr d6 tin cdy cua cac kénh dugc
phan cuc va cai thién hiéu nadng ma hda/giai ma ctia ma phéan cuc.

Theo thiét ké kha thi, chudi dugc st dung dé ma héa cac bit s& duwgc ma héa
duoc x4c dinh, trong d6 chudi nay 13 duoc sir dung dé biu dién thr tr do tin
ciy ctia N kénh phéan cuc; va ma hoa phan cuc dugc thuc hién trén céc bit s€
duoc ma hoa béng cach st dung chudi dé thu dugc céc bit dugc ma héa, trong
d6 N 1a d6 dai ma me ctia ma phén cuc, va N 13 lily thira nguyén duong cua 2.

Theo thiét ké kha thi, d6 dai ctia céc bit s& dugc mi hoéa 13 K, K bit s& duge
m3 héa duoc anh xa dén K kénh phan cuc trong N kénh phan cuc, va do tin cay

cta K kénh phan cuc cao hon do tin cdy cia N-K kénh phan cuc con lai.
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Theo thiét k& kha thi, chudi ndy duoc sit dung dé ma héa cac bit s& duge ma
hoa duge x4c dinh dya trén d6 dai m3 me N va chudi dinh truée.

Theo thiét ké kha thi, chudi nay duoc sir dung dé m3 héa cac bit s& duge ma
héa 1 tAt ca hodc tip con cia chudi khac, chudi khic bao gdm Ny, s6 chudi,
Npax 86 chudi duoc bd trf trong chudi khac dwa trén do tin ciy ciia Ny kénh
phan cuc, N, 1a iy thira nguyén duong ctia 2, va Ny, > N.

Theo thiét ké kha thi, chudi nay théa min dic tinh 16ng nhau, va dic tinh
léng nhau nhu sau: chudi c6 dd dai m3 me tuong déi ng'fm cua N, thu duoc dua
trén chudi c6 d6 dai ma me twong déi dai ciia N;. Céc phdn tir ¢é cac sé chudi
nho hon hoic bing N, duge trich rat tir chudi c6 d6 dai ma me twong dbi dai Ny,
va chudi con thu duoc 13 chudi c6 dd dai ma me twong dbi ngén N,. Thir tu cta
cac phin tir ndy trong chudi thu dugc ¢ d6 dai ma me tuong d6i ngan N, giéng
nhu thit tr cia cac phan tir ndy trong chudi ndy c6 do dai mi me tuong dbi dai
N;.

Theo thiét ké kha thi, Ny, 12 d6 dai mi me 16n nhit cia mi phan cuc,
ching han, Ny = 1024, hoic Ny, = 512. Chudi nay can théa man dic tinh
lf)ng nhau. Khi chudi c¢6 d6 dai ma me 16n nhit duogc xac dinh, chudi khac co
d6 dai ma me tuong ddi ngan c6 thé thu duoc dua trén chudi c6 d6 dai ma me
16n nhat. Ching han, chudi ¢6 do dai 1024 va c6 d6 dai ma me 16n nhét bang
1024 duoc x4c dinh. Cac phin tir c¢6 cac gi4 tri phan tir nhd hon hoic bing 64
dugc trich rit tir chudi nay c6 do dai 1024 dé tao chudi con c6 do dai 64. Thir
tir cac phn ttr ndy trong chudi con thu duoc cé do dai 64 gidng nhu thir ti clia
cac phén tr ndy trong chudi nay c6 d6 dai 1024. Tuc 13, cac chudi con dugc
trich rat théa man dic tinh 16ng nhau. Mt cach tuong tur, cic chudi c6 cac do
dai 128, 256, va 512 c6 thé dugc trich rit tir chudi c6 do dai 1024. Céac chudi
thu dugc c6 cac d6 dai ma me ngén duoc ap dung theo phuong an thuc hién
sang ché dé m3 héa céc bit s& duoc mé hoa.

Theo thiét k& kha thi, chudi nay c6 thé 13 m6t phan hoic tit ca cac chudi tir
(1) dén (30) trong ban mé ta. Khi N = 1024, chudi nay c6 thé 1a mot phan hoic
tat ca cac chudi tir S1 dén S20 trong ban mo ta.

Theo thiét k& kha thi, khi gi tri cia N bang 64, 128, 256, hodc 512, chudi
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nay c6 thé duge trich rat tir chudi dinh trude c6 do dai ma me 16n nhit dya trén
dic tinh 16ng nhau, hoic chudi twong ting véi do dai ma trong cac chudi tir (1)
dén (30) trong ban mo ta c6 thé duoc sir dung truc tiép.

Viéc tao phan cuc dugc thuc hién bf?lng cach str dung chudi nay, dé giup cai
thién d6 chinh x4ac danh gia do tin cdy cta kénh phén cuc, nho do cai thién hi€u
nang ma héa/giai ma cia ma phéan cuc.

Gié tri nho nhét cta s chudi & mot trong cac chudi tir S1 dén S20 trong ban

-mo ta b%lng 1, va céc sb chubi duoc bd tri theo thir tu tang din cta do tin cay

ctia N kénh phén cuc. Theo thiét ké kha thi, néu cac sé chudi trong chudi nay
- duoc bd tri trong thir tu ting dén cua do tin cdy cia N kénh phan cuc va gia tri
nho nhét cta cac sé chudi cta chudi 13 0, chudi méi thu duoc béng cAch tuan tu
14y cac sb chudi trir di 1 trong chudi bat ky, va khéng anh huéng hiéu ning
chudi.

Mot cach trong tu, theo thiét ké kha thi, néu céc s6 chudi trong chudi nay
duoc bd tri theo thtr ty giam dan cia d6 tin cdy cia N kénh phan cuc, chudi
m&i c6 thé thu dugce bing cach b tri cac sé chudi & chudi bat ky trong cac
chudi tir S1 dén S20 trong ban md ta theo thir ty dao, va hiéu nang chudi cling
khéng bi anh hudng.

Theo thiét k& kha thi, chudi nay ciing c¢6 thé dugc biéu dién bang chudi c6
do tin cdy dugc chuin héa hoidc do tin cay tuong duong cia cac kénh. Chéng
han, néu vi tri sip xép cua kénh x trong chudi nay 13 n (sd chudi nho nhét trong
chudi ndy dugc ky hiéu 14 1), do tin cdy ctia kénh c6 thé dugc biéu dién bing n
hodc /N chuén héa.

Theo thiét ké kha thi, c4c vi tri ciia vai phan tir trong mot trong cac chudi tir
S1 dén S20 trong ban mo ta co thé duoc trao ddi qua lai. Chéng han, vi tri ciia
s6 chudi c6 thé dugc diéu chinh trong bién dJ cu thé. Chfmg han, bién d6 cu thé
nay 12 5, va vi trf ctia phin tir ¢6 sé chudi bang 10 c6 thé dugc didu chinh trong
khoéng tir nam vi tri & bén trai clia phin tr dén nam vi tri & bén phai cta phin
tur.

Khia canh thir hai dé xut thiét bi ma héa phan cuc, va thiét bi c6 cac chirc

ning trién khai phuong phap theo mét trong khia canh thir nhat hodc céc trién

4
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khai kha thi cia khia canh tht nht. Chirc ning ndy c6 thé dugc trién khai bang
phin cimg, hodc c6 thé duoc trién khai bing phan cimg thuc thi phan mém
tuong tng. Phin ctng hodc phin mém bao gdm mét hoic nhidu mbdun twong
ung vai cac chirc ndng.

Theo thiét ké kha thi, khi mot sb hodc tit ca cic chic ning duoc trién khai
bing phin cimg, thiét bi mi héa phan cuc bao gdm: mach giao dién diu vao,
duoc tao cAu hinh dé thu thap céc bit s&€ dugc ma hda; mach logic, dugc tao cAu
hinh d& thuc hién cdc hanh vi dugc md ta theo mot trong khia canh thtr nhit
hodc cac trién khai kha thi cia khia canh ther nhit; va mach giao dién dau ra,
duoc tao cAu hinh dé xuit ra chudi bit duoc ma héa.

Mot cach iy chon, thiét bi m3 héa phan cuc ¢6 thé 13 vi mach hoic mach
tich hop.

Theo thiét ké kha thi, khi mot sb hodc tit ca cac chirc ning duoc trién khai
béng phﬁn mém, thiét bi ma hoa phén cuc bao gém: bd nhé, dugce tao ciu hinh
dé Iwu trir chuong trinh; va bd xir Iy, dugc tao cdu hinh dé thye thi chuong trinh
dugce luu trit trong bd nhd. Khi chuong trinh dugce thuc thi, thiét bi ma hoa
phan cuc c6 thé trién khai phuong phap theo mét trong khia canh thir nhit hogc
céc trién khai kha thi ctia khia canh tht nhat.

Mot cach tiry chon, bd nhé ¢ thé 13 khéi ddc 1ap vé mit vat 1y, hodc cb thé
duoc tich hop vao bd xir 1y.

Theo thiét ké kha thi, khi mot sb hodc tit ca cac chirc nang dugc trién khai
bang phin mém, thiét bi ma héa phan cuc bao gdm bd xir 1y. Bo nhé dugc tao
cAu hinh dé luu trit chuong trinh dwoc dit ngoai thiét bi ma héa. Bo xir 1y duoc
két ndi voi bd nhé b?mg mach/duong day, va dugc tao cAu hinh dé doc va thuc
thi chuong trinh dugc luu trit trong bd nhé.

Khia canh thir ba d& xu4t hé théng truyén théng, trong d6 hé thdng truyén
thong bao gébm dau truyén va diu nhan, va dau truyén c6 thé thuc hién phuong
phap theo khia canh thtr nhét hoac thiét ké kha thi bat ky clia khia canh thir
nhét.

Khia canh thir tw d& xuét vét luu trir may tinh, trong d6 vat luu trit may tinh
luru trit chwong trinh may tinh, v chuong trinh méy tinh bao gdm lénh dugc st
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dung dé thuc hién phuong phap theo mot trong khia canh thur nhét hoidc cac
trién khai kha thi ctia khia canh thir nhat.

Khia canh thir ndm cia phuong an thuc hién sang ché d& xuét san phim
chuong trinh may tinh bao gbém lénh. Khi 1énh chay trén méy tinh, may tinh
thuc hién phuong phép theo khia canh néu trén.

M6 ta vin tit cac hinh vé
Fig.1 12 so d kién tric cia hé thdng truyén théng dwgc 4p dung cho
phuong 4n thuc hién sang ché;

Fig.2 1 lwu d6 cta phuong phap ma héa phan cuc theo phuong 4n thuc hién

e

D>

14
sang ch

Fig.3 14 so dd cdu tric thir nhat cia thiét bi ma héa phan cuc theo phuong
an thuc hién sang ché;

Fig.4 14 1a so dd céu tric thr hai cta thiét bi ma héa phan cuc theo phuong
an thuc hién sang ché:

Fig.5 1a so db céu trac tht ba cia thiét bi ma héa phan cuc theo phuong an
thuc hién sang ché; va

Fig.6 14 1a so dd ciu tric thir fir ciia thiét bi ma héa phan cuc theo phuong

an thuc hién sang ché.

M0 ta chi tiét sang ché

Phén sau md ta chi tiét cac phuong an thuc hién sang ché dua vao cac hinh
vé di kem.

Céc phuong 4n thyc hién sang ché dé xuét phuong phap va thiét bi ma héa
phan cuc. {t nhit hai chudi c6 hiéu ning tuong dbi tdt duoc chon dua trén quy
tic x4c dinh hiéu ning. Céc sb chudi gidng nhau & clng vi tri sap xép trong it
nhét hai chudi dugc xac dinh. Cac s chudi duoc xac dinh giéng nhau s& dugc
xé4c dinh dudi dang cc s6 chudi ma c6 do tin ciy khong ddi trong cac chudi, va
c4c s6 chudi ma c6 do tin ciy khong ddi trong céc chudi duge sép xép dua trén
c4c thit tu cia cac sb chudi trong it nhat hai chudi. Cac sé chudi trong it nhat

hai chuoi khac ngoai cac so chudi dugc xac dinh ma cé do tin ciy khong doi
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duoc so sanh dé lua chon mot sé chudi con, va cac vi tri cta céc phén tir trong
cac chubi con c6 thé dugc trao dbi qua lai. Chudi sép xép thu dugc & trén duoc
st dung 1am chudi sip xép duogc sir dung d& mi héa phan cuc theo cic phuong
4n thuc hién sang ché. Theo cach ndy, dbi véi chudi sip xép thu dugc bing
phuong phéap néu trén, cic chudi cé hidu ning tuong dbi tbt c6 thé duoc xem
xét toan dién, va s& chudi ma c6 do tin ciy khong dbi duge xac dinh bang tap
giao gifra cac chudi khac nhau. Piu nay gitp cai thién d6 chinh x4c cta thit tu
do tin cdy cua cac kénh dugc phin cuc va cai thién hi€u ning ma héa/gidi ma
cua ma phan cuc.

Pé d& hiéu cac phuong an thuc hién sang ché, ma phan cuc dugc md ta
ngén gon dudi day.

Chinh sach mi héa cia m3 phan cuc 13 dé truyén thong tin hiru ich cta
ngudi ding biang kénh khéng nhifu, va truyén thong tin durge thoa thuan hodc
khong théng tin nao trén kénh nhiu. M3 phén cuc ciing 13 ma khéi tuyén tinh,

N __ N
x =i Gy

ma trén md héa ctia ma phan cuc 1a Gy , qua trinh ma hoa 1a , trong

N : N
, U, =\U Uy U 3\ \ . A A \ . 5 U , 3\ A .
do ™ ( Pr2em TN ) 13 vecto hang nhi phan, d6 dai cia ™ (tic 1a, do dai

G, = FZ®(10g2(N)) F@(logz(N))

mi) 13 NV, O 13 ma trin NN va 2 duge dinh

10
nghia la tich Kronecker cta og, ¥ ma tran £ . Ma tran 11 .

Trong qué trinh m3 hoéa ciia mi phan cuc, mot sd bit trong w duoc st
dung dé mang théng tin, va duoc goi 13 tap bit théng tin, va tip cac chi muc ciia
c4c bit thong tin duoc ky hiéu 1a A . Cac bit con lai dugc thiét 14p vé cac gia
tri ¢b dinh ma trén d6 ddu nhan va dau truyén da théa thuan trudc, va duge goi
13 tap bit cd dinh hoic tip bit déng bing (cc bit déng bing), va tip cic chi
muc cla céc bit nay dugc biéu dién béng tapbu A" cua A Qua trinh ma héa

N _ c
ctia ma phin cuc tuong duong voi X =u,Gy (A)® UG (A )

, trong d6 Gn(A)
13 ma tran con thu dugc bing cac hang twong tng véi cac chi muc trong tip A

va Gn(AC) 12 ma trén con thu duge bing cach sir dung céc hang twong tmg v6i

, N .
c4c chi muyc trong tdp A°. “a 13 tip cua bit thong tin trong "1 | va s6 luong

7
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r N ’ r
bit thong tin 1a K. Uac 13 tap bit cb dinh trong “ | s6 lugng bit c¢o dinh I3
(N-K), va bit ¢b dinh 13 c4c bit da biét. Cac bit cd dinh nay thuong duge gan
bing 0. Tuy nhién, bit ¢ dinh c6 thé duoc gan bing gia tri bit ky gia thiét ring

dau nhén va dau truyén thoa thudn trude trén gia tri. Do vay, dau ra ma hoa cua

N _
ma phan cuc c6 thé dugc don gian hoa thanh % =1, Gy (A), trong d6 “» 13

PSRN T TN \ ,A‘-K,\}AI=K
tap cua bit thong tin trong ™ , "2 1a vecto hang c¢6 d¢ dai &£, tuc 1a, ,

N chi bao sb lugng cac phan tir trong tap, K 14 kich thudc cla khéi thong tin,

Gy(A) Gy

l1a ma trdn con trong ma trén va thu duogc biang cach hang tuong

hi

7 r.e r
ung vOi cac cnl muc tron

o
uC wong

ta A v GN(A) ]ématrén KXN

ap A, va lam

Qua trinh tao ma phan cyc 1a qua trinh chon tap A | va x4c dinh hiéu ning
ctia mi phan cuc. Qu4 trinh tao mi phén cuc thudng bao gdm cac bude: xac
dinh, dira trén d6 dai ma me N, ring c6 N kénh phén cuc, trong d6 N kénh phan
cuc 14n luot twong tng v6i N hang trong ma trdn m3 héa; va tinh toan do tin
cdy cua kénh phan cuc, béng cach st dung cac chi muc cua K kénh phan cuc
thir nhat c6 do tin ciy tuong dbi cao nhu 13 cac phan tir trong tip A, va s
dung ca chi muc trong tng vGi (N-K) kénh phan cuc con lai lam céac phén tir
trong tap A ciia cac chi muc cua bit cb dinh. Tap A x4c dinh cac vi trf cta
bit thong tin, va tip A° xac dinh céc vi trf cda bit cb dinh.

Chudi theo cac phuong 4n thuc hién sang ché duoc st dung dé biéu dién
thtr tu d6 tin cdy ctia N kénh phan cuc. N 1a d§ dai m3 me ctia mi phéan cuc, va
N 1a liiy thira nguyén duong cua 2.

Trong trudng hop, chudi nay cé thé bao gdm céc sd chudi ctia N kénh phan
cuc, va cac sb chudi ciia N kénh phan cuc dugc bb tri trong chudi nay duya trén
do tin cdy cua N kénh phan cuc, ch?mg han, c6 thé duoc bd tri theo thi tu giam
dan cua dd tin cdy, hodc c6 thé dugc bd tri theo thir tir ting dan cta do tin cay.
Pé d& mo ta, chudi nay dugc goi 13 chudi Q.

Trong trudmg hop khac, chudi ndy c6 thé bao gdm cac gi tri ciia do tin ciy

cia N kénh phan cuc. Mot cach tuy chon, gié tri cia d6 tin cdy cé thé 13 gia tri
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ctia do tin cdy chudn héa hoic gia tri cia dé tin cdy twong dwong. Ching han,
néu vi trf sip xép cuia kénh x trong chudi nay 13 y va sé chudi nhé nhit trong
chudi nay dugc ky hiéu 13 1, d6 tin cdy cta kénh c6 thé dugc biéu dién bang y
hodc y/N dugc chuin héa. Mot cach tuong tu, cac gia tri ciia do tin cdy cia N
kénh phén cuc co thé dugc b tr trong chudi ndy theo thir tu giam dan cua do
tin cdy, hodc c6 thé dugc bb tri theo thi tur ting dan ctia do tin ciy. Dé dé mé ta,
chudi nay duoc goi 13 chudi Z.

C6 thé hiéu ring chudi Q va chudi Z c6 thé dugc bién dbi qua lai. Néi theo
cach khac, chudi Z c6 thé thu dugce néu chudi Q duge biét dén, va nguoc lai.

Gi4 tri cua phin tir trong chudi ndy c6 thé ndm trong khoang tir 0 dén N-1,
hodc c6 thé ndm trong khoang tir 1 dén N. Theo céc phuong 4n thuc hién sang
ché, vi du trong d6 gié tri ciia phan tir trong chudi nay nim trong khoang tir 1
dén N duoc st dung dé mé ta. C6 thé hibu ring chudi khac ¢ cac phan tir 6
gi4 tri ndm trong khoang tir 0 dén N-1 c6 thé thu duoc biang cach 1dy cac gia tri
ctia cac phan tir trong chudi nay trir di 1. Hai chudi ndy c6 cling hiéu ning, va
mbi chudi c6 thé biéu dién tht ty d6 tin cdy ciia N kénh phan cuc. Theo cac
phuong an thuc hién sang ché, vi du trong d6 cc phan tir ndy trong chudi niy
duoc bd tri trong thr tu ting dan cta dd tin cdy dugc stir dung dé mé ta. C6 thé
hiéu ring chudi trong d6 cac phan tir ndy duqc b trf trong thir tir giam dan cia
d6 tin cy c6 thé thu dugc bing cach bd tri cac phan tir nay trong chudi nay
theo thir tw d4o. Hai chudi ndy cé cling hiéu ning, va mdi chudi c6 thé biéu
dién th tr d6 tin cAy ciia N kénh phan cuc. |

Nhu dugc thé hién trén Fig.1, hé théng truyén théng 100 theo phuong 4n
thuc hién sang ché bao gdm diu truyén 101 va déu nhan 102. Dau truyén 101
c6 thé duge goi theo cach khac 13 diu ma héa, va dau nhan 102 c6 thé dugc goi
theo cach khéc 13 déu giai m3. Pau truyén 101 c6 thé 13 tram co s& (base station,
BS), va d4u nhan 102 13 thiét bj dau cudi; hoic dau truyén 101 14 thiét bi diu
cubi, va dau nhan 102 13 BS. BS 14 thiét bi duoc khai trién trong mang truy
nhap vo tuyén (radio access network, RAN) vi dugc tao cAu hinh dé tap chirc
ning truyén thong khong day cho thiét bi dau cubi. BS c6 thé bao gbm cac

dang khac nhau ctia BS 16n, BS nhd, tram chuyén tiép, hodc diém truy nhap

9/133



54035

(access point, AP), hoic trong tr. BS c6 thé dugce 4p dung cho cac hé thdng cé
c4c cdng nghé truy nhap khong diy khac nhau, ching han hé théng tién héa dai
han (long term evolution, LTE), hodc nhiéu hé théng truyén théng kha thi hon
ching han hé théng truyén théng 5G. BS c6 thé con 1a thiét bi mang khac c6
chtic ning cta BS, va cu thé 13, c6 thé con 13 thiét bi diu cudi ding lam BS
trong truyén théng may dén may (device to device, D2D). Thiét bi dau cubi c6
th8 bao gdm cac thiét bj cAm tay khac nhau, cic thiét bi trong xe, cac thiét bi
deo duoc, hodc cac thiét bi tinh toan c6 chirc nang truyén thong khong day,
hodc thiét bi xur ly khac dugc két ndi voi modem khong day, cac dang khac
nhau cia thiét bi nguoi ding (user equipment, UE) hoic tram di dong (mobile
station, MS), hodc tuong tu.

Dua trén kién tric hé théng truyén théng dugc thé hién trén Fig.1, theo cac
phuong 4n thuc hién sang ché, phuong phap ma héa phan cuc c6 thé duge thuc
hién boi dau truyén 101. Phuong phap mé hoéa phin cuc theo cdc phuong 4n
thuc hién sang ché dugc mé ta chi tiét dudi day.

Dua trén kién trac hé théng truyén thong dugc thé hién trén Fig.1, nhu duoc
thé hién trén Fig.2, thu tuc cu thé clia phuong phdp m3 héa phan cuc theo
phuong 4n thuc hién sang ché nhu sau.

Budc 201: Xac dinh chudi duge st dung dé m3 hoa céc bit s€ dugc ma hoa.

Chubdi nay 13 duoc sir dung dé biéu dién thr tr d6 tin cdy cia N kénh phan

cuc, N 1a d6 dai ma me ctia ma phén cuc, va N 1a lily thira nguyén duong cua 2.

Budc 202: Thyc hién ma héa phan cuc trén céac bit s€ dugc ma hoa béng
cach st dung chudi dé thu duoc céc bit duge mi hoa.

Néu d6 dai cia cac bit s& dugc ma hda 1a K, K bit s& dugc ma héa dliqc anh
xa dén K kénh phén cuc trong N kénh phan cuc, va do tin cdy ctia K kénh phan
cuc cao hon d9 tin cdy cia N-K kénh phan cuc con lai.

Cu thé 13, cac sb chudi ctua K kénh phan cuc dugc chon trong thir tu gidm
din cua do tin cdy dua trén chubi duge x4c dinh duoc st dung dé m3 hoa cac
bit s& dugc ma hda, va K bit s& dugec ma hoa duge dit trong K kénh phan cuc
duogc chon.

Trong tng dung thuc, chudi ndy dugce sit dung dé mai hda cac bit s& duge

10
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ma héa c6 thé dugc luu trit theo cach ngoai tuyén. Sau khi tham sb truyén
(ching han, d6 dai m3 va tc do bit) duoc cip, tap bit thong tin va tip bit déng
bang dugc st dung dé tao ma phan cuc dugc xac dinh bﬁng chudi dugc huu trir
trude. Bbi v6i phuong phap xac dinh cu thé, tham khao mé ta néu trén clia qua
trinh mé hoa phén cuc, va cc chi tiét khong duge mo ta lai & ddy. Ngoai ra,
theo phuong an thuc hién sang ché, néu chudi nay dugc str dung dé ma hoa cac
bit s& duge mi héa 14 chudi c6 do dai mi trong ddi ngin, chudi nay cé do dai
ma tuong dbi ng’fm c6 thé duoc trich rat tir chudi duge luu trit ¢6 d6 dai ma me
tuong d6i dai dwa trén dic tinh 16ng nhau ctia chudi nay.

Céc vi du vé cac chudi Q va cac chudi Z c6 cac do dai ma me khac nhau
duge néu dubi day, va cac chudi Q va céc chudi Z dugce néu dudi day déu cé
thé duogc str dung d& m3 héa céc bit s& duoc mi héa. Trong vi du sau, cic phan

tir trong chudi ndy dugc bd tri trong thir tur ting dan cia do tin cdy ctia N kénh

{m

A j « R =X xR e N 2 A X ) X
phan cuc. Ls  biéu dién chudi con trong chudi nay, n 1a s6 chubi cua chudi

con trong chudi ndy, 1 <n <N, n 12 s6 nguyén duong, m biéu dién d6 dai cta

g ,
[§219

chudi con thir n trong chudi ndy, cc vi tri clia cac phan tir trong chubi con Ex

cé thé thay doi, va cac sO chudi & cac vi tri ngoai chudi con trong chudi nay

-

Lm

A . . 7 . 7 3 J4 A L3 b X e }
duge cb dinh. Khi cac vi trf ciia cac phin tir ndy trong chudi con Ls~ duge

trao do6i trong L.im}, chudi thu dugc sau khi trao ddi c6 thé thu dugc dua trén
cac chudi duoc néu dudi day.

Vidul

(1) Khi N = 64, chudi ndy 13 chudi Q, va chudi Q c6 thé bao gbm 11 chudi
con ma c6 cac vi tri phin tir thay dbi dugc. Gia tri ctia n nim trong khoang tir 1
dén 11, va chudi nay c6 thé 1a:

[, 2, L% 17, 33, 1% 21, 35, 25, L%, L7, L0779 15, 22,

(m=g} (m=2} (m=2) (m=2) _(m=2) (m=23
L., 42,29, Ly L 45, L 7, Ly 7, Lo, 7, 40,30, Ly

, 46, 52, 47,

54,55, 58, 59, 61, 32, 48, 56, 60, 62, 63, 64].

7 2 3 : £ r R ( :3’: m= 4
Trong vi du kha thi, LY ¢4 thé nhu sau: Ly 0 =(5,9,3); L(gm R (7, 4,

11
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13, 6, 19, 10, 34, 18, 11); LT =(8,37); L~ = (12, 41); 17 = (20,

12/133

14, 49); L5779 = (27, 36, 39, 23, 38, 26); Lo 7= (50, 43); LS = (16, 51);

L% = (24, 53); L7 =(57,28); va LS = (44, 31).

g

Trong vi du ndy, chudi Q cu thé 1: [1, 2, (5, 9, 3), 17, 33, (7, 4, 13, 6, 19, 10,

34, 18, 11), 21, 35, 25, (8, 37), (12, 41), (20, 14, 49), 15, 22, (27, 36, 39, 23, 38,
26), 42, 29, (50, 43), 45, (16, 51), (24, 53), (57, 28), 40, 30, (44, 31), 46, 52, 47,
54, 55, 58, 59, 61, 32, 48, 56, 60, 62, 63, 64].

(2) Khi N = 64, chudi nay 1a chudi Z, va chudi Z c6 thé bao gdm hai chudi

con ma c6 céc vi tri phdn tir thay d6i dugc. Gid tri cia n bang 1 hoic 2. Chudi

(=421 _

nay c6 thé 1a [1,2, L&, L& 55 56 61,57, 62, 63, 64].

l—J

Trong vi du kha thi, L& c6 thé nhu sau: Ei‘;mz"" =(5,9,3,11, 8,20, 4); va
L = (13, 16, 22, 10, 25, 27, 40, 6, 15, 12, 24, 17, 28, 32, 42, 19, 34, 29,

45,36, 47, 49, 58, 7, 14, 18, 30, 21, 33, 31, 46, 23, 35, 38, 48, 39, 50, 52, 59,
26,37, 41, 51,43, 53, 54, 60, 44).

Trong vi du nay, chudi Z cu thé 1a: [1, 2, (5, 9, 3, 11, 8, 20, 4), (13, 16, 22,
10, 25,27, 40, 6, 15, 12,24,17, 28, 32,42, 19, 34, 29, 45, 36, 47, 49, 58, 7, 14,
18, 30, 21, 33, 31, 46, 23, 35, 38, 48, 39, 50, 52, 59, 26, 37, 41, 51, 43, 53, 54,
60, 44), 55, 56, 61, 57, 62, 63, 64].

(3) Khi N = 128, chudi nay 14 chudi Q, va chudi Q cé thé bao gdm 23 chudi

con ma c6 cac vi tri phan tir thay dbi dwoc. Gia tri cia n nam trong khoang tir 1

dén 23. Chubi nay c6 thé 1a: [1, 2, L5, 17, 33, Lo, 21, 35, 25, 1577,
LEm:Z} L{Sm=4} Ltm..“ 22 L(m-a, 68 42 29 70 L(m—_ﬁj 77 Lxm_a‘}’ LLm~- , L;ézg::r}
52, VR, 54,78, LY, LT, LT 00, LS, 103, 106, LT, 107, LS
LS, L7 LE™ LS o4, 108, 95, 110, 116, 111, 118, 119, 122, L=

125,96, 112, 120, 124, 126, 127, 128].

(m=1C%

Trong vi du kha thi, LT ¢6 thé nhu sau: L(m s =(5,9,3); L, =(7,

65, 4, 13, 6, 19, 10, 34, 18, 11); L& = (66, 8, 37, 67); L™~ = (12, 41);

12
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L™= = (20, 14, 69, 49); L™ = (15, 73); L™ =(27, 36, 81, 39, 23, 38,

13/133

26, 97); Lo = (50, 75,43, 71,45, 82, 16, 51, 74, 24, 53); L™ =(83, 57,

28,98, 40); LSy~ = (85,30); Liy = (44,99, 31, 89, 72, 46, 101); L™
= (47, 76, 105); L&%=9 = (55, 84, 58, 113); LT~ = (86, 79, 59); LT =

(100, 87, 61); L™ = (102, 91, 32); LY = (48, 93); L°¥ = (56, 114);

i m—ﬁj

L7 = (80, 109); LI = (60, 115); LG =(88, 62, 117); Ly; ~ = (92,

63, 121, 104); va L% = (123, 64).

Trong vi du nay, chudi Q cu thé 1a: [1, 2, (5,9, 3), 17, 33, (7, 65, 4, 13, 6, 19,
10, 34, 18, 11), 21, 35, 25, (66, 8, 37, 67), (12, 41), (20, 14, 69, 49), (15, 73),
22, (27, 36, 81, 39, 23, 38, 26, 97), 68, 42, 29, 70, (50, 75, 43, 71, 45, 82, 16,
51, 74, 24, 53), 77, (83, 57, 28, 98, 40), (85, 30), (44, 99, 31, 89, 72, 46, 101),
52, (47,76, 105), 54, 78, (55, 84, 58, 113), (86, 79, 59), (100, 87, 61), 90, (102,
91, 32), 103, 106, (48, 93), 107, (56, 114), (80, 109), (60, 115), (88, 62, 117),
(92, 63, 121, 104), 94, 108, 95, 110, 116, 111, 118, 119, 122, (123, 64), 125, 96,
112, 120, 124, 126, 127, 128].
(4) Khi N = 128, chudi nay 1a chudi Z, va chudi Z c6 thé bao gdbm mot
chudi con ma c6 cac vi tri phén tr thay dbi duge. Gia tri ctia n béng 1. Chudi
nay ¢6 thé 1a: [1, 2, L& 125, 121, 126, 127, 128].

(m=121}

Trong vi du kha thi, L% ¢6 thé nhu sau: Ly =(5, 10, 3, 12, 8, 22, 4,

14, 17, 25, 11, 28, 31, 52, 6, 16, 13, 27, 18, 33, 38, 55, 20, 40, 34, 60, 44, 64,
67,91, 7, 15, 19, 35, 23, 39, 37, 62, 26, 43, 48, 65, 50, 70, 73, 94, 30, 46, 53,
72, 56, 76, 78, 97, 59, 80, 84, 101, 87, 104, 107, 120, 9, 21, 24, 42, 29, 45, 49,
69, 32, 54, 47, 74, 57, 77, 83, 99, 36, 51, 58, 79, 63, 82, 86, 103, 68, 88, 90,

106, 95, 110, 112, 122, 41, 61, 66, 85, 71, 89, 92, 109, 75, 93, 96, 111, 100, 113,

115, 123, 81,98, 102, 114, 105, 116, 117, 124, 108, 118, 119).
Trong vi du ndy, chudi Z cu thé 14: [1, 2, (5, 10, 3, 12, 8, 22, 4, 14, 17, 25,
11,28, 31, 52, 6, 16, 13, 27, 18, 33, 38, 55, 20, 40, 34, 60, 44, 64, 67, 91, 7, 15,

13
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19, 35, 23, 39, 37, 62, 26, 43, 48, 65, 50, 70, 73, 94, 30, 46, 53, 72, 56, 76, 78,
97, 59, 80, 84, 101, 87, 104, 107, 120, 9, 21, 24, 42, 29, 45, 49, 69, 32, 54, 47,
74, 57,77, 83, 99, 36, 51, 58, 79, 63, 82, 86, 103, 68, 88, 90, 106, 95, 110, 112,
122, 41, 61, 66, 85, 71, 89, 92, 109, 75, 93, 96, 111, 100, 113, 115, 123, 81, 98,
102, 114, 105, 116, 117, 124, 108, 118, 119), 125, 121, 126, 127, 128].

(5) Khi N = 256, chudi nay 13 chudi Q, va chudi Q c6 thé bao gém 25 chudi

con ma c¢6 cac vi tri phan & thay doi dugc. Gia tri ciia n nam trong khoang tir 1

L| m=1%) L(m-zsj

(m
dén 25. Chudi nay co thé 1a: [1,2, L=, 17, 33, ,21, 35,25, , 29,
y
(m=21g8} =6} 7 (m=4} =10} =37 1=56 =8} ((m=8] {(m=6}y(m=6} (ra=15}
L= yfeed glned mei0) e “1 LE E pEmoE 1
LT, LT, LT LET 015,180, LS, 219, LTV, LG L LR

L5202, 236,223, L™, L5577, 253, 204, 240, 248, 252, 254, 255, 256].
Trong vi du kha thi, L% c6 thé nhu sau: Ll =(5,9, 3); L - (7,
65, 4,13, 6, 19, 129, 10, 34, 18, 11); Li™* = (66, 8, 37, 67, 130, 12, 41, 20,

133, 14, 69, 49, 15, 73, 22, 131, 27, 36, 81, 137, 39, 23, 38, 26, 97, 68, 42, 145);
L= = (70, 50, 75, 161, 43, 193, 71, 45, 132, 82, 16, 51, 135, 74, 24, 53, 134,

77); 159 = (83, 138, 57, 28, 98, 40); == = (139, 85, 30, 146); L= =
(44,99, 141, 31, 89, 147, 72, 162, 46, 101); (&2 = (149, 52); L5 = (47,

76, 105, 165, 194, 54, 163, 78, 153, 55, 84, 58, 113, 86, 136, 195, 79, 59, 169,
100, 140, 197, 87, 177, 61, 90, 102, 148, 142, 143, 91, 201, 32, 103, 106, 150,
48, 93, 209, 164, 154, 151, 107, 56, 166, 114, 155, 80, 225, 167, 109, 60, 115,
196, 170, 157); L=== = (88, 62, 117, 171, 198, 178); L= = (92, 202, 199,
63, 144, 173, 121, 104, 179); 1537 = (203, 94, 152, 210, 181, 108); (=== =

(95, 205, 156, 110, 211, 185, 116, 168, 158, 226, 111, 213, 118, 172, 227);
L™ = (159, 217, 119, 174, 122, 200, 180, 229); L9 = (175, 123, 64,

233, 204, 182); L™= = (125, 206, 241, 183, 212, 96, 186, 207, 187, 214);

L = (228, 112); 179 = (218, 160, 120, 230); L&27% = (231, 176, 124,
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234,221); L9 = (126,235, 184, 242); Ly = (188, 208, 237, 127, 243);
L™ = (216, 245, 190); LE™9 = (220, 249, 191, 232); Ly; = (238, 244,

239, 246, 128); va L9 = (247, 250, 251, 192).

Trong vi du nay, chudi Q cu thé 1a: [1,2,(5,9,3),17,33,(7, 65,4, 13, 6, 19,
129, 10, 34, 18, 11), 21, 35, 25, (66, 8, 37, 67, 130, 12, 41, 20, 133, 14, 69, 49,
15, 73,22, 131,27, 36, 81, 137, 39, 23, 38, 26, 97, 68, 42, 145), 29, (70, 50, 75,
161, 43, 193, 71, 45, 132, 82, 16, 51, 135, 74, 24, 53, 134, 77), (83, 138, 57, 28,
98, 40), (139, 85, 30, 146), (44, 99, 141, 31, 89, 147, 72, 162, 46, 101), (149,
52), (47,76, 105, 165, 194, 54, 163, 78, 153, 55, 84, 58, 113, 86, 136, 195, 79,
59, 169, 100, 140, 197, 87, 177
106, 150, 48, 93, 209, 164, 154, 151, 107, 56, 166, 114, 155, 80, 225, 167, 109,
60, 115, 196, 170, 157), (88, 62, 117, 171, 198, 178), (92, 202, 199, 63, 144,
173,121,104,179}(203,94,152,210,181,108)(95,205,156,110,211,185,
116, 168, 158, 226, 111, 213, 118, 172, 227), (159, 217, 119, 174, 122, 200,
180, 229), (175, 123, 64, 233, 204, 182), (125, 206, 241, 183, 212, 96, 186, 207,
187, 214), (228, 112), 215, 189, (218, 160, 120, 230), 219, (231, 176, 124, 234,
221), (126, 235, 184, 242), (188, 208, 237, 127, 243), (216, 245, 190), (220,
249, 191, 232), 222, 236, 223, (238, 244, 239, 246, 128), (247, 250, 251, 192),
253, 224, 240, 248, 252, 254, 255, 256].

(6) Khi N = 256, chudi nay 13 chudi Z, va chudi Z c6 thé bao gdm mét (n =

1 QN
, 61, 90, 102, 148 201, 32, 103,

A
T s s s 5

fu—

1) chudi con ma c6 cac vi tri phdn tir thay ddi dwoc. Chudi nay cé thé 1a: [1, 2,

L{m:ma}

, 253,249, 254, 255, 256].

{(m=2453

Trong vi du kha thi, LT 6 thé nhu sau: Ly = (5, 10, 3, 12, 8, 23, 4,

15, 18, 27, 11, 31, 34, 61, 6, 17, 13, 29, 19, 36, 43, 65, 21, 45, 38, 72, 50, 77,
82,123, 7, 16, 20, 39, 24, 44, 42, 74, 28, 48, 55, 79, 58, 87, 91, 127, 33, 52, 62,
90, 66, 96, 100, 134, 71, 102, 108, 142, 115, 148, 156, 193, 9, 22, 25, 47, 32,
51, 57, 85, 35, 64, 53, 92, 68, 98, 107, 138, 40, 60, 69, 101, 76, 104, 113, 147,
83, 116, 121, 153, 128, 163, 168, 202, 46, 73, 80, 110, 88, 117, 124, 160, 93,
125, 133, 167, 141, 171, 178, 208, 103, 136, 143, 174, 149, 180, 185, 213, 159,

15
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187, 192, 218, 197, 221, 228, 244, 14, 26, 37, 59, 30, 67, 63, 105, 41, 70, 75,
111, 81, 119, 120, 157, 49, 78, 84, 118, 89, 126, 132, 164, 99, 131, 137, 170,
146, 176, 183, 212, 54, 86, 97, 130, 94, 135, 140, 175, 109, 145, 150, 181, 158,
186, 191, 217, 114, 152, 161, 189, 166, 196, 200, 223, 173, 203, 205, 225, 210,
232, 235, 248, 56, 95, 106, 144, 112, 151, 155, 188, 122, 154, 162, 195, 169,
198, 204, 226, 129, 165, 172, 201, 179, 206, 209, 230, 184, 211, 215, 233, 220,
237,239,250, 139, 177, 182, 207, 190, 214, 216, 236, 194, 219, 222, 238, 227,
240, 242, 251, 199, 224, 229, 241, 231, 243, 245,252, 234, 246, 247).

Trong vi du nay, chudi Q cu thé 1a: [1, 2, (5, 10, 3, 12, 8, 23, 4, 15, 18, 27,
11, 31, 34, 61, 6, 17, 13, 29, 19, 36, 43, 65, 21, 45, 38, 72, 50, 77, 82, 123, 7,
16, 20, 39, 24, 44, 42, 74, 28, 48, 55,79, 58, 87, 91, 127, 33, 52, 62, 90, 66, 96,
100, 134, 71, 102, 108, 142, 115, 148, 156, 193, 9, 22, 25, 47, 32, 51, 57, 85,
35, 64, 53,92, 68, 98, 107, 138, 40, 60, 69, 101, 76, 104, 113, 147, 83, 116, 121,
153, 128, 163, 168, 202, 46, 73, 80, 110, 88, 117, 124, 160, 93, 125, 133, 167,
141, 171, 178, 208, 103, 136, 143, 174, 149, 180, 185, 213, 159, 187, 192, 218,
197,221, 228, 244, 14, 26, 37, 59, 30, 67, 63, 105, 41, 70, 75, 111, 81, 119, 120,
157, 49, 78, 84, 118, 89, 126, 132, 164, 99, 131, 137, 170, 146, 176, 183, 212,
54, 86,97, 130, 94, 135, 140, 175, 109, 145, 150, 181, 158, 186, 191, 217, 114,
152, 161, 189, 166, 196, 200, 223, 173, 203, 205, 225, 210, 232, 235, 248, 56,
95, 106, 144, 112, 151, 155, 188, 122, 154, 162, 195, 169, 198, 204, 226, 129,
165, 172,201, 179, 206, 209, 230, 184, 211, 215, 233, 220, 237, 239, 250, 139,
177, 182,207, 190, 214, 216, 236, 194, 219, 222, 238, 227, 240, 242, 251, 199,
224,229,241, 231, 243, 245, 252, 234, 246, 247), 253, 249, 254, 255, 256].

(7) Khi N = 512, chudi nay 13 chubi Q, va chudi Q c6 thé bao gdm 10 chudi

con ma c6 cac vi tri phan tir thay dbi dugc. Gia tri ctia n nim trong khoang tir 1

A X: o » LA 1 [m=3} pim=12] 5(m=4} yim=419] j(m=6}
dén 10. Chudi nay c6 thd 1a: [1, 2, L& 17,33, L& L9 L& 1079
{m=22% 5 (m=28} jim=5) {m=2} g {m=2)
LgPEs LS L 507, L) LR 508, 510, 511, 5121,
Trong vi du kha thi, La” c6 thé nhu sau: L™ =(5,9,3); Ly™ = (7,

(m=415F

65, 4, 13, 6, 19, 129, 10, 34, 18, 11); LS™ 9 = (257, 21, 35, 25); LS
(66, 8,37, 67, 130, 12, 41, 20, 133, 14, 69, 49, 15, 73, 258, 22, 131, 27, 36, 81,
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259, 137, 39, 23,261, 38, 26, 97, 68, 265, 42, 145, 29, 70, 50, 75, 161, 43, 273,
193,71, 45,132, 82, 16, 289, 51, 135, 74, 24, 53, 321, 134, 77, 83, 138, 57, 28,
260, 98, 40, 385, 139, 85, 30, 262, 146, 44, 99, 141, 31, 89, 263, 147, 72, 266,
162, 46, 101, 149, 52, 47, 76, 267, 105, 274, 165, 194, 54, 163, 269, 78, 153,
275, 55, 84, 58, 113, 86, 136, 290, 195, 79, 291, 59, 277, 169, 100, 140, 197,
87,177, 61, 90, 281, 102, 148, 293, 142, 322, 143, 91, 201, 32, 103, 264, 106,
323, 150, 297, 48, 93, 209, 268, 386, 325, 305, 164, 154, 151, 107, 56, 166,
387,329, 270, 114, 155, 80, 225, 167, 276, 109, 271, 60, 115, 196, 170, 157, 88,
62, 278, 292, 279, 117, 171, 198, 178, 282, 92, 202, 389, 294, 199, 63, 144,
337,173, 283, 121, 104, 179, 295, 203, 94, 324, 393, 298, 152, 210, 285, 181,
108, 95, 205, 299, 353, 326, 156, 110, 401, 306, 301, 211, 185, 327, 116, 168,
158, 226, 307, 330, 111, 213, 118, 172, 331, 227, 388, 309, 159, 417, 338, 217,
272,119, 280, 333, 390, 174, 122, 200, 180, 229, 339, 313, 391, 175, 394, 234,
123, 64, 341, 449, 354, 395, 233, 204, 296, 286, 182, 125, 206, 241, 287, 300,
355, 183, 402, 212, 397, 345, 96, 186, 207, 328, 403, 187, 357, 308, 419, 214,
302, 228, 303, 361, 112, 418, 215, 405, 310, 189, 450, 332, 218, 160, 120, 230,
334, 409, 311, 421, 219, 369, 231, 392, 176, 314, 340, 335, 124, 234, 315, 342,
451,221, 425,356, 126, 235, 184, 396, 242, 317, 343, 346, 404, 288, 398, 453,
433, 188, 358, 208, 237, 347, 362, 127, 243, 406, 216, 399, 304, 359, 420, 457,
349, 245, 190, 220, 312, 363, 465, 407, 422, 249, 191, 370, 410, 411, 481, 232,
316, 365, 423, 336, 371, 222, 452, 426, 413, 454, 318, 236, 344, 373, 223, 427,
434,238, 348, 244, 455, 319, 377, 429, 239, 360, 459, 400, 435, 458, 246, 350,
128, 408, 437, 364, 466, 351, 247, 250, 461, 412, 366, 441, 375, 424, 467, 251,
372,192,482, 414, 367, 469, 374, 428, 415, 253, 483, 430, 224, 456, 473, 378,

436, 320, 485); L9 = (431, 489, 460, 240, 379, 438); LI"*® = (462, 381,

248, 442, 352, 470, 439, 463, 252, 497, 468, 368, 443, 475, 484, 380, 416, 254,
445, 486, 471, 376, 474, 432, 487, 490, 255, 477); L) = (440, 493, 382,

499, 464, 491, 383, 472, 498, 444, 501, 446, 447, 476, 4883, 478, 494, 505, 256,
492, 479, 384, 500); L™ = (503, 495, 502, 448, 506); L7 = (480, 509);
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va 1% = (504, 496).

1

Trong vi du nay, chudi Q cu thé 1a: [1, 2, (5, 9, 3), 17, 33, (7, 65, 4, 13, 6, 19,
129, 10, 34, 18, 11), (257, 21, 35, 25), (66, 8, 37, 67, 130, 12, 41, 20, 133, 14,
69, 49, 15, 73, 258, 22, 131, 27, 36, 81, 259, 137, 39, 23, 261, 38, 26, 97, 68,
265,42,145,29,70,50,75,161,43,273,193,71,45,132,82,16,289,51,
135, 74, 24, 53, 321, 134, 77, 83, 138, 57, 28, 260, 98, 40, 385, 139, 85, 30,
262, 146, 44, 99, 141, 31, 89, 263, 147, 72, 266, 162, 46, 101, 149, 52, 47, 76,
267, 105, 274, 165, 194, 54, 163, 269, 78, 153, 275, 55, 84, 58, 113, 86, 136,
290, 195, 79, 291, 59, 277, 169, 100, 140, 197, 87, 177, 61, 90, 281, 102, 148,
293, 142,322, 143,91, 201, 32, 103, 264, 106, 323, 150, 297, 48, 93, 209, 268,
386, 325, 305, 164, 154, 151, 107, 56, 166, 387, 329, 270, 114, 155, 80, 225,
167,276, 109, 271, 60, 115, 196, 170, 157, 88, 62, 278,292,279, 117, 171, 198,
178, 282, 92, 202, 389, 294, 199, 63, 144, 337, 173, 283, 121, 104, 179, 295,
203, 94, 324, 393, 298, 152, 210, 285, 181, 108, 95, 205, 299, 353, 326, 156,
110, 401, 306, 301, 211, 185, 327, 116, 168, 158, 226, 307, 330, 111, 213, 118,
172,331, 227, 388, 309, 159, 417, 338, 217, 272, 119, 280, 333, 390, 174, 122,
200, 180, 229, 339, 313, 391, 175, 394, 284, 123, 64, 341, 449, 354, 395, 233,
204, 296, 286, 182, 125, 206, 241, 287, 300, 355, 183, 402, 212, 397, 345, 96,
186, 207, 328, 403, 187, 357, 308, 419, 214, 302, 228, 303, 361, 112, 418, 215,
405, 310, 189, 450, 332, 218, 160, 120, 230, 334, 409, 311, 421, 219, 369, 231,
392, 176, 314, 340, 335, 124, 234, 315, 342, 451, 221, 425, 356, 126, 235, 184,
396, 242,317, 343, 346, 404, 288, 398, 453, 433, 188, 358, 208, 237, 347, 362,
127, 243, 406, 216, 399, 304, 359, 420, 457, 349, 245, 190, 220, 312, 363, 465,
407, 422, 249, 191, 370, 410, 411, 481, 232, 316, 365, 423, 336, 371, 222, 452,
426,413, 454,318, 236, 344, 373, 223, 427, 434, 238, 348, 244, 455, 319, 377,
429, 239, 360, 459, 400, 435, 458, 246, 350, 128, 408, 437, 364, 466, 351, 247,
250, 461, 412, 366, 441, 375, 424, 467, 251,372,192, 482, 414, 367, 469, 374,
428, 415, 253, 483, 430, 224, 456, 473, 378, 436, 320, 485), (431, 489, 460,
240, 379, 438), (462, 381, 248, 442, 352, 470, 439, 463, 252, 497, 468, 368,
443, 475,484,380, 416, 254, 445, 486, 471, 376, 474, 432, 487, 490, 255, 477),
(440, 493, 382, 499, 464, 491, 383, 472, 498, 444, 501, 446, 447, 476, 488, 478,
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494, 505, 256, 492, 479, 384, 500), (503, 495, 502, 448, 506), 507, (480, 509),
(504, 496), 508, 510, 511, 512].

(8) Khi N = 512, chudi nay 13 chudi Z, va chudi Z c6 thé bao gdbm mot (n =
1) chudi con ma c6 céc vi tri phin tir thay dbi dugc. Chudi nay c6 thé 1a: [1, 2,

[ [m=507)

, 510, 511, 512].

(=507

Trong vi du kha thi, Lo~ c6 thé nhu sau: L8 = (5,10, 3, 12, 8, 24, 4,

15, 18, 28, 11, 32, 35, 67, 6, 17, 13, 30, 20, 38, 46, 72, 22, 49, 40, 80, 55, 87,
93,146, 7, 16, 21, 41, 25, 48, 45, 83, 29, 53, 60, 90, 64, 100, 104, 153, 34, 57,
69,103,73,111,117,164,79,119,127,177,135,183,197,264,9,23,26,51,
33, 56, 63, 97, 36, 71, 58, 105, 76, 114, 125, 171, 42, 66, 77, 118, 86, 121, 133,
182, 94, 136, 144, 192, 154, 207, 216, 285, 50, 82, 91, 130, 101, 138, 147, 203,
107, 149, 163, 215, 175, 222, 235, 299, 120, 169, 178, 229, 187, 237, 248, 309,
202, 253, 263, 323, 274, 331, 350, 407, 14, 27, 39, 65, 31, 75, 70, 122, 44, 78,
85, 131, 92, 141, 143, 198, 54, 89, 96, 139, 102, 151, 162, 211, 115, 161, 170,
221;1815231,243,308,59,99,112,160,109,165,173,230,129,180,188,
238, 200, 252, 260, 319, 134, 190, 204, 255, 214, 273, 280, 333, 227, 286, 290,
344, 304, 361, 369, 424, 62, 110, 124, 179, 132, 189, 196, 254, 145, 193, 206,
270,217,275, 287, 346, 155, 212, 226, 282, 236, 294, 301, 353, 246, 307, 315,
362, 328, 380, 389, 435, 172, 232, 240, 296, 256, 310, 317, 374, 269, 324, 332,
386,347,392, 399, 445, 276, 335, 351, 394, 360, 405, 413, 450, 368, 414, 422,
456, 432, 465, 474, 494, 19, 37, 43, 81, 47, 88, 95, 148, 52, 98, 106, 156, 113,
168, 176, 247, 61, 108, 116, 174, 128, 184, 186, 249, 137, 191, 201, 262, 213,
272, 277, 340, 68, 123, 126, 185, 140, 195, 205, 271, 152, 210, 218, 278, 225,
295,297, 355, 159, 224, 233, 292, 242,303, 313, 363, 258, 320, 325, 375, 336,
385, 396, 440, 74, 142, 150, 208, 158, 220, 228, 288, 167, 234, 239, 306, 250,
311, 322, 378, 199, 245, 257, 321, 265, 326, 337, 387, 284, 338, 348, 393, 359,
406, 412, 452, 219, 267, 279, 330, 291, 345, 356, 400, 298, 349, 364, 410, 376,
417,427, 459, 316, 370, 379, 423, 388, 429, 419, 469, 397, 438, 446, 463, 449,
478, 482,497, 84, 157, 166, 241, 194, 251, 259, 318, 209, 261, 268, 334, 283,
341, 354, 402, 223, 281, 289, 339, 302, 352, 366, 408, 312, 371, 372, 416, 383,
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426,431, 464, 244, 300, 293, 357, 314, 367, 377, 420, 329, 382, 390, 430, 398,
434,442, 471, 343,391, 403, 439, 409, 447, 454, 476, 418, 451, 460, 485, 466,
487, 488, 502, 266, 305, 327, 381, 342, 384, 395, 436, 358, 404, 401, 444, 415,
448, 455, 480, 365, 411, 421, 458, 428, 453, 468, 483, 437, 470, 461, 489, 475,
491, 496, 505, 373, 425, 433, 462, 441, 467, 472, 490, 443, 473, 481, 495, 477,
492, 500, 508, 457, 484, 479, 498, 486, 501, 499, 507, 493, 503, 504, 509,
506). |

Trong vi du nay, chudi Z cu thé 1a: [1, 2, (5, 10, 3, 12, 8, 24, 4, 15, 18, 28,
11, 32, 35, 67, 6, 17, 13, 30, 20, 38, 46, 72, 22, 49, 40, 80, 55, 87, 93, 146, 7,
16,21, 41, 25, 48, 45, 83, 29, 53, 60, 90, 64, 100, 104, 153, 34, 57, 69, 103, 73,
111, 117, 164, 79, 119, 127, 177, 135, 183, 197, 264, 9, 23, 26, 51, 33, 56, 63,
97, 36, 71, 58, 105, 76, 114, 125, 171, 42, 66, 77, 118, 86, 121, 133, 182, 94,
136, 144, 192, 154, 207, 216, 285, 50, 82, 91, 130, 101, 138, 147, 203, 107,
149, 163, 215, 175, 222, 235, 299, 120, 169, 178, 229, 187, 237, 248, 309, 202,
253, 263, 323, 274, 331, 350, 407, 14, 27, 39, 65, 31, 75, 70, 122, 44, 78, 85,
131, 92, 141, 143, 198, 54, 89, 96, 139, 102, 151, 162, 211, 115, 161, 170, 221,
181, 231, 243, 308, 59, 99, 112, 160, 109, 165, 173, 230, 129, 180, 188, 238,
200, 252, 260, 319, 134, 190, 204, 255, 214, 273, 280, 333, 227, 286, 290, 344,
304, 361, 369, 424, 62, 110, 124, 179, 132, 189, 196, 254, 145, 193, 206, 270,
217,275, 287, 346, 155, 212, 226, 282, 236, 294, 301, 353, 246, 307, 315, 362,
328, 380, 389, 435, 172, 232, 240, 296, 256, 310, 317, 374, 269, 324, 332, 386,
347, 392, 399, 445, 276, 335, 351, 394, 360, 405, 413, 450, 368, 414, 422, 456,
432, 465, 474, 494, 19, 37, 43, 81, 47, 88, 95, 148, 52, 98, 106, 156, 113, 168,
176, 247, 61, 108, 116, 174, 128, 184, 186, 249, 137, 191, 201, 262, 213, 272,
277, 340, 68, 123, 126, 185, 140, 195, 205, 271, 152, 210, 218, 278, 225, 295,
297,355, 159, 224, 233, 292, 242, 303, 313, 363, 258, 320, 325, 375, 336, 385,
396, 440, 74, 142, 150, 208, 158, 220, 228, 288, 167, 234, 239, 306, 250, 311,
322, 378, 199, 245, 257, 321, 265, 326, 337, 387, 284, 338, 348, 393, 359, 406,
412,452,219, 267, 279, 330, 291, 345, 356, 400, 298, 349, 364, 410, 376, 417,
427, 459, 316, 370, 379, 423, 388, 429, 419, 469, 397, 438, 446, 463, 449, 478,
482, 497, 84, 157, 166, 241, 194, 251, 259, 318, 209, 261, 268, 334, 283, 341,
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354,402, 223,281, 289, 339, 302, 352, 366, 408, 312,371, 372, 416, 383, 426,
431, 464, 244, 300, 293, 357, 314, 367, 377, 420, 329, 382, 390, 430, 398, 434,
442,471, 343,391, 403, 439, 409, 447, 454, 476, 418, 451, 460, 485, 466, 487,
488, 502, 266, 305, 327, 381, 342, 384, 395, 436, 358, 404, 401, 444, 415, 448,
455, 480, 365, 411, 421, 458, 428, 453, 468, 483, 437, 470, 461, 489, 475, 491,
496, 505, 373, 425, 433, 462, 441, 467, 472, 490, 443, 473, 481, 495, 477, 492,
500, 508, 457, 484, 479, 498, 486, 501, 499, 507, 493, 503, 504, 509, 506), 510,
511, 512].

(9) Khi N = 1024, chudi nay la chudi Q, va chudi Q co thé bao gdm ba
chudi con ma c6 cac vi tri phin tir thay ddi dugc. Gia tri cia n nam trong

[fm=1011)  {m=}
z =

khodng tr 1 dén 3. Chudi ndy c6 thé 1a: [1, 2, LI, 17, 33,

Aana

1020, 1022, 1023, 1024].

— 0Q

{m=1011

Trong vi du kha thi, 15" ¢6 thé nhu sau: L7V =(5,9,3); LS =(7,

65,513,4, 13, 6,19, 129, 10, 34, 18, 11, 257, 21, 35, 25, 66, 8, 37, 67, 130, 12,
41,20, 133, 514, 14, 69, 49, 15, 73, 258, 22, 131, 27, 36, 81, 259, 137, 39, 23,
261, 517, 38, 26, 97, 68, 265, 42, 145, 29, 70, 50, 75, 161, 43, 521, 273, 193,
71,45, 132, 82, 16, 289, 51, 135, 74, 515, 24, 53,321, 134, 77, 83, 138, 57, 28,
260, 529, 98, 40, 385, 139, 85, 30, 262, 146, 545, 44, 99, 141, 31, 89, 263, 147,
72, 519, 266, 162, 46, 101, 149, 52, 47, 577, 76, 267, 105, 274, 165, 194, 54,
516, 163, 269, 78, 153, 275, 55, 525, 84, 58, 113, 86, 136, 290, 518, 195, 79,
291, 59, 277, 169, 531, 100, 140, 197, 87, 177, 641, 61, 90, 281, 102, 148, 293,
522, 142, 322, 143, 91, 201, 546, 32, 103, 264, 106, 530, 323, 150, 297, 48,
523, 93, 209, 268, 386, 325, 305, 537, 769, 533, 164, 154, 151, 107, 56, 166,
387, 578, 329, 549, 270, 114, 155, 80, 225, 167, 276, 109, 579, 271, 60, 115,
196, 170, 157, 88, 547, 62, 278, 292, 520, 279, 117, 171, 198, 642, 178, 282,
92, 553, 202, 389, 294, 199, 524, 63, 144, 337, 585, 173, 283, 121, 645, 104,
179, 295, 532, 203, 94, 324, 561, 393, 298, 152, 581, 210, 285, 181, 526, 108,
95, 205, 770, 299, 353, 326, 527, 156, 110, 534, 401, 306, 301, 643, 211, 185,
327, 539, 116, 168, 593, 158, 226, 307, 548, 330, 111, 771, 213, 118, 172, 551,
331,227, 649, 388, 309, 159, 609, 417, 338, 535, 217, 272, 550, 119, 280, 538,

21



54035 | 22/133

333,390, 174, 580, 122, 200, 777, 180, 229, 554, 339, 657, 313, 541, 391, 175,
582,394, 284, 773, 123, 673, 555, 785, 64, 341, 705, 449, 562, 354, 801, 395,
233,204, 528, 583, 557, 296, 286, 182, 125, 206, 241, 644, 586, 563, 287, 300,
355, 183, 402, 212, 397, 345, 587, 833, 565, 96, 186, 207, 328, 646, 536, 403,
594, 187, 357, 589, 569, 308, 647, 419, 214, 302, 228, 303, 897, 595, 361, 112,
650, 772, 418, 540, 215, 405, 310, 189, 450, 332, 218, 160, 610, 597, 552, 651,
120, 230, 334, 409, 542, 774, 611, 658, 311, 421, 601, 219, 369, 231, 653, 392,
176, 314, 340, 543, 335, 124, 556, 775, 234, 315, 659, 613, 342, 778, 451, 221,
- 425,356, 674, 584, 126, 235, 184, 396, 242, 558, 661, 617,317, 343, 346, 779,
564, 404, 288, 398, 453, 675, 559, 786, 433, 188, 358, 208, 665, 588, 781, 706,
677,237,347, 566, 362, 127, 243, 590, 406, 216, 399, 567, 304, 598, 359, 802,
420, 625, 457, 787, 349, 245, 570, 190, 591, 220, 648, 312, 707, 363, 596, 465,
803, 407, 681, 422, 789, 249, 599, 191, 571, 370, 652, 410, 835, 411, 709, 481,
614, 232, 573, 316, 660, 365, 423, 336, 689, 371, 793, 222, 612, 452, 602, 426,
805, 413, 654, 454, 834, 318, 713, 236, 603, 344, 544, 373, 655, 223, 615, 427,
776,434, 560, 238, 899, 618, 348, 809, 244, 721, 455, 666, 319, 605, 377, 662,
429, 780, 239, 676, 360, 837, 459, 626, 400, 663, 678, 435, 568, 458, 817, 246,
619, 350, 788, 128, 782, 898, 408, 667, 437, 592, 364, 621, 466, 737, 351, 679,
572,247,682,250,627,461,708,841,412,783,366,790,441,600,375,669,
629, 424,901, 467, 849, 804, 251, 791, 372, 710, 192, 574, 690, 482, 683, 414,
604, 794, 367, 714, 469, 711, 374, 575, 656, 428, 807, 415, 685, 905, 253, 616,
483, 633, 806, 430, 795, 865, 224, 691, 456, 715, 836, 473, 810, 378, 606, 620,
436,664,722,320,797,485,693,913,431,607,717,489,811,460;839,668,
240, 818, 622, 379, 838, 723, 438, 697, 462, 738, 680, 381, 813, 628, 248, 900,
842,442, 623, 929, 352, 725, 784, 470, 630, 819, 439, 670, 463, 739, 684, 252,
843, 850, 497, 902, 821, 729, 468, 634, 903, 368, 671, 792, 443, 845, 631, 475,
686, 851, 484, 692, 712, 380, 866, 796, 416, 825, 961, 741, 254, 906, 635, 445,
694, 745, 486, 808, 687, 907, 471, 576, 716, 376, 867, 914, 474, 853, 637, 798,
432, 695, 812, 487, 753, 724, 799, 490, 857, 909, 255, 718, 608, 931, 477, 698,
726,915, 440, 820, 840, 869, 493, 719, 699, 382, 814, 624, 815, 499, 873, 740,
930, 672,917, 822, 464, 727, 962, 844, 491, 632, 730, 701, 383, 742, 846, 921,
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472, 823, 852, 731, 498, 881, 743, 444, 904, 688, 826, 501, 446, 933, 847, 636,
746, 827, 733, 447, 963, 937, 476, 854, 868, 638, 908, 488, 696, 747, 829, 754,
855, 858, 916, 965, 478, 910, 720, 800, 700, 494, 505, 749, 945, 859, 874, 639,
755, 256, 969, 870, 492, 479, 384, 911, 816, 918, 728, 871, 702, 932, 861, 500,
757,732, 824, 923, 875, 977, 919, 503, 934, 744, 761, 882, 495, 703, 922, 877,
502, 848, 993, 448, 734, 828, 883, 935, 964, 506, 938, 748, 856, 925, 735, 830,
966, 939, 885, 507, 750, 946, 860, 756, 480, 967, 831, 889, 941, 751, 872, 971,
912, 758, 947, 970, 862, 978, 876, 920, 640, 759, 949, 863, 762, 509, 973, 924,
878, 953, 887, 936, 979, 763, 504, 884, 704, 994, 926, 879, 981, 942, 765,496,
927, 886, 995, 736, 940, 985, 968, 890, 948, 832, 508, 943, 752, 974, 997, 891,
950, 760, 893, 972, 1001, 954, 510, 864, 982, 951, 975, 764, 1009, 980, 880,
955, 987, 996, 892, 928, 511, 766, 957, 998, 983, 888, 986, 944, 999, 1002,
767, 989, 952, 1005, 894, 1011, 958, 976, 512, 1003, 895, 984, 1010, 956, 988,
1013, 959, 1000, 1006, 990, 1017, 991, 1012, 768, 1004, 1015, 1007, 1018,
896, 1014, 992, 1019, 960, 1021); va LS = (1016, 1008).

Trong vi du ndy, chudi Q cu thé 1a: [1, 2, (5, 9, 3), 17, 33, (7, 65, 513, 4, 13,
6, 19, 129, 10, 34, 18, 11, 257, 21, 35, 25, 66, 8, 37, 67, 130, 12, 41, 20, 133,
514, 14, 69, 49, 15, 73, 258, 22, 131, 27, 36, 81, 259, 137, 39, 23, 261, 517, 38, -
26,97, 68, 265,42, 145, 29, 70, 50, 75, 161, 43, 521, 273, 193, 71, 45, 132, 82,
16, 289, 51, 135, 74, 515, 24, 53, 321, 134, 77, 83, 138, 57, 28, 260, 529, 98,
40, 385, 139, 85, 30, 262, 146, 545, 44, 99, 141, 31, 89, 263, 147, 72, 519, 266,
162, 46, 101, 149, 52, 47, 577, 76, 267, 105, 274, 165, 194, 54, 516, 163, 269,
78, 153, 275, 55, 525, 84, 58, 113, 86, 136, 290, 518, 195, 79, 291, 59, 277,
169, 531, 100, 140, 197, 87, 177, 641, 61, 90, 281, 102, 148, 293, 522, 142,
322,143, 91, 201, 546, 32, 103, 264, 106, 530, 323, 150, 297, 48, 523, 93, 209,
268, 386, 325, 305, 537, 769, 533, 164, 154, 151, 107, 56, 166, 387, 578, 329,
549,270, 114, 155, 80, 225, 167, 276, 109, 579, 271, 60, 115, 196, 170, 157, 88,
547, 62, 278, 292, 520, 279, 117, 171, 198, 642, 178, 282, 92, 553, 202, 389,
294, 199, 524, 63, 144, 337, 585, 173, 283, 121, 645, 104, 179, 295, 532, 203,
94, 324, 561, 393, 298, 152, 581, 210, 285, 181, 526, 108, 95, 205, 770, 299,
353, 326, 527, 156, 110, 534, 401, 306, 301, 643, 211, 185, 327, 539, 116, 168,
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593, 158, 226, 307, 548, 330, 111, 771, 213, 118, 172, 551, 331, 227, 649, 388,
309, 159, 609, 417, 338, 535, 217, 272, 550, 119, 280, 538, 333, 390, 174, 580,
122, 200, 777, 180, 229, 554, 339, 657, 313, 541, 391, 175, 582, 394, 284, 773,
123, 673, 555, 785, 64, 341, 705, 449, 562, 354, 801, 395, 233, 204, 528, 583,
557,296, 286, 182, 125, 206, 241, 644, 586, 563, 287, 300, 355, 183, 402, 212,
397, 345, 587, 833, 565, 96, 186, 207, 328, 646, 536, 403, 594, 187, 357, 589,
569, 308, 647, 419, 214, 302, 228, 303, 897, 595, 361, 112, 650, 772, 418, 540,
215, 405, 310, 189, 450, 332, 218, 160, 610, 597, 552, 651, 120, 230, 334, 409,
542,774, 611, 658, 311, 421, 601, 219, 369, 231, 653, 392, 176, 314, 340, 543,
335, 124, 556, 775, 234, 315, 659, 613, 342, 778, 451, 221, 425, 356, 674, 584,
126, 235, 184, 396, 242, 558, 661, 617, 317, 343, 346, 779, 564, 404, 288, 398,
453, 675, 559, 786, 433, 188, 358, 208, 665, 588, 781, 706, 677, 237, 347, 566,
362, 127, 243, 590, 406, 216, 399, 567, 304, 598, 359, 802, 420, 625, 457, 787,
349, 245, 570, 190, 591, 220, 648, 312, 707, 363, 596, 465, 803, 407, 681, 422,
789, 249, 599, 191, 571, 370, 652, 410, 835, 411, 709, 481, 614, 232, 573, 316,
660, 365, 423, 336, 689, 371, 793, 222, 612, 452, 602, 426, 805, 413, 654, 454,
834, 318, 713, 236, 603, 344, 544, 373, 655, 223, 615, 427, 776, 434, 560, 238,
899, 618, 348, 809, 244, 721, 455, 666, 319, 605, 377, 662, 429, 780, 239, 676,
360, 837, 459, 626, 400, 663, 678, 435, 568, 458, 817, 246, 619, 350, 788, 128,
782, 898, 408, 667, 437, 592, 364, 621, 466, 737, 351, 679, 572, 247, 682, 250,
627, 461,708, 841, 412, 783, 366, 790, 441, 600, 375, 669, 629, 424, 901, 467,
849, 804, 251, 791, 372, 710, 192, 574, 690, 482, 683, 414, 604, 794, 367, 714,
469, 711, 374, 575, 656, 428, 807, 415, 685, 905, 253, 616, 483, 633, 806, 430,
795, 865, 224, 691, 456, 715, 836, 473, 810, 378, 606, 620, 436, 664, 722, 320,
797, 485, 693, 913, 431, 607, 717, 489, 811, 460, 839, 668, 240, 818, 622, 379,
838, 723, 438, 697, 462, 738, 680, 381, 813, 628, 248, 900, 842, 442, 623, 929,
352,725, 784, 470, 630, 819, 439, 670, 463, 739, 684, 252, 843, 850, 497, 902,
821, 729, 468, 634, 903, 368, 671, 792, 443, 845, 631, 475, 686, 851, 484, 692,
712, 380, 866, 796, 416, 825, 961, 741, 254, 906, 635, 445, 694, 745, 486, 808,
687,907, 471, 576, 716, 376, 867, 914, 474, 853, 637, 798, 432, 695, 812, 487,
753, 724, 799, 490, 857, 909, 255, 718, 608, 931, 477, 698, 726, 915, 440, 820,
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840, 869, 493, 719, 699, 382, 814, 624, 815, 499, 873, 740, 930, 672, 917, 822,
464,727, 962, 844, 491, 632, 730, 701, 383, 742, 846, 921, 472, 823, 852, 731,
498, 881, 743, 444, 904, 688, 826, 501, 446, 933, 847, 636, 746, 827, 733, 447,
963, 937, 476, 854, 868, 638, 908, 488, 696, 747, 829, 754, 855, 858, 916, 965,
478, 910, 720, 800, 700, 494, 505, 749, 945, 859, 874, 639, 755, 256, 969, 870,
492, 479, 384, 911, 816, 918, 728, 871, 702, 932, 861, 500, 757, 732, 824, 923,
875,977, 919, 503, 934, 744, 761, 882, 495, 703, 922, 877, 502, 848, 993, 448,
734, 828, 883, 935, 964, 506, 938, 748, 856, 925, 735, 830, 966, 939, 885, 507,
750, 946, 860, 756, 480, 967, 831, 889, 941, 751, 872, 971, 912, 758, 947, 970,
862, 978, 876, 920, 640, 759, 949, 863, 762, 509, 973, 924, 878, 953, 887, 936,
979, 763, 504, 884, 704, 994, 926, 879, 981, 942, 765, 496, 927, 886, 995, 736,
940, 985, 968, 890, 948, 832, 508, 943, 752, 974, 997, 891, 950, 760, 893, 972,
1001, 954, 510, 864, 982, 951, 975, 764, 1009, 980, 880, 955, 987, 996, 892,
928, 511, 766, 957, 998, 983, 888, 986, 944, 999, 1002, 767, 989, 952, 1005,
894, 1011, 958, 976, 512, 1003, 895, 984, 1010, 956, 988, 1013, 959, 1000,
1006, 990, 1017, 991, 1012, 768, 1004, 1015, 1007, 1018, 896, 1014, 992,
1019, 960, 1021), (1016, 1008), 1020, 1022, 1023, 1024].

(10) Khi N = 1024, chudi nay 1a chubi Z, va chudi Z c6 thé bao gdm mét (n
= 1) chudi con ma c6 cac vi tri phin tir thay d6i dugc. Chudi nay co thé 1a: [1, 2,

pm=1029)

, 1022, 1023, 1024].

(m=101%)

Trong vi du kha thi, L™ 6 thé nhu sau: Ly =(5, 11, 3, 13, 8, 25, 4,

16, 19, 29, 12, 34, 37,71, 6, 18, 14, 31, 21, 40, 48, 77, 23, 52, 42, 85, 58, 93,
100, 162, 7, 17, 22, 43,26, 51, 47, 89, 30, 56, 63,97, 68, 108, 112, 170, 36, 60,
73, 111, 78, 120, 127, 185, 84, 130, 139, 201, 149, 208, 226, 323, 9, 24, 27, 54,
35, 59, 67, 104, 38, 75, 61, 114, 81, 124, 137, 194, 44, 70, 82, 129, 92, 132,
146, 206, 101, 150, 159, 219, 172, 239, 251, 356, 53, 88, 98, 143, 109, 152,
163, 234, 116, 165, 184, 250, 198, 259, 277, 378, 131, 192, 202, 269, 213, 280,
296, 395, 232, 303, 319, 416, 339, 431, 464, 574, 15, 28, 41, 69, 32, 80, 74,
133, 46, 83, 91, 144, 99, 156, 158, 227, 57, 95, 103, 153, 110, 168, 183, 244,
125, 182, 193, 258, 205, 272, 288, 390, 62, 107, 122, 181, 118, 186, 196, 270,
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141, 204, 214, 281, 230, 301, 314, 411, 147, 217, 235, 306, 248, 338, 348, 433,
266, 357, 364, 452, 386, 482, 498, 613, 66, 119, 136, 203, 145, 215, 224, 304,
160, 221, 238, 332, 252, 340, 358, 454, 173, 246, 265, 350, 279, 371, 383, 468,
293, 389, 406, 484, 426, 518, 536, 641, 195, 273, 284, 373, 307, 396, 408, 508,
331, 419, 432, 530, 460, 542, 557, 667, 341, 435, 465, 547, 480, 570, 588, 681,
496, 590, 609, 698, 633, 727, 757, 844, 20, 39, 45, 86, 49, 94, 102, 164, 55,
106, 115, 174, 123, 191, 200, 294, 65, 117, 126, 197, 140, 209, 212, 297, 151,
218, 231, 317, 247, 337, 345, 445, 72, 134, 138, 210, 154, 223, 236, 336, 169,
243,254,346, 263, 372,374, 471, 177, 262, 274, 368, 287, 385, 403, 486, 311,
412, 420, 510, 439, 528, 551, 654, 79, 157, 167, 240, 176, 256, 267, 359, 189,
276, 283, 388, 299, 397, 415, 514, 228, 291, 309, 413, 324, 423, 440, 532, 352,
441, 461, 545, 479, 572, 585, 687, 255, 328, 347, 428, 365, 453, 473, 559, 377,
463, 488, 581, 512, 597, 621, 708, 407, 500, 516, 611, 534, 625, 601, 740, 553,
648, 670, 720, 678, 772, 791, 849, 90, 175, 187, 286, 222, 300, 313, 410, 242,
316, 330, 434, 351, 446, 469, 563, 261, 349, 362, 444, 384, 467, 492, 577, 398,
502, 504, 595, 524, 618, 630, 723, 290, 381, 370, 475, 404, 494, 513, 604, 427,
522, 538, 628, 555, 638, 659, 747, 451, 540, 566, 651, 579, 673, 693, 765, 599,
684, 711, 802, 730, 807, 814, 878, 326, 387, 425, 520, 447, 526, 549, 643, 477,
568, 561, 664, 592, 675, 695, 783, 490, 583, 606, 705, 623, 690, 737, 795, 646,
743,714, 817,761, 831, 848, 899, 506, 616, 635, 717, 656, 733, 750, 822, 662,
754,787, 847,769, 836, 871, 938, 701, 799, 776, 858, 806, 875, 866, 929, 837,
884, 894, 949, 920, 961, 975, 993, 10, 33, 76, 121, 50, 135, 105, 211, 64, 155,
171, 225, 128, 249, 257, 333, 87, 166, 142, 237, 180, 260, 292, 361, 178, 298,
268, 382, 312, 399, 414, 533, 96, 161, 207, 275, 190, 295, 282, 393, 220, 308,
321,417, 335, 436, 449, 541, 241, 327, 344, 443, 355, 462, 470, 567, 367, 481,
499, 587, 509, 614, 626, 738, 113, 188, 199, 302, 245, 315, 334, 430, 229, 343,
353, 456, 366, 466, 483, 580, 271, 363, 376, 489, 392, 472, 497, 600, 405, 521,
531, 619, 552, 649, 660, 759, 289, 391, 401, 519, 422, 507, 537, 634, 438, 544,
571, 650, 582, 669, 685, 774, 476, 562, 591, 680, 603, 691, 713, 788, 636, 706,
729, 810, 745, 820, 842, 915, 148, 216, 264, 342, 233, 360, 369, 485, 285, 379,
394, 501, 409, 525, 535, 627, 310, 402, 421, 511, 437, 554, 564, 652, 455, 550,
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578, 666, 602, 694, 709, 780, 320, 429, 448, 558, 459, 565, 586, 677, 493, 589,
617, 697, 631,715, 735, 804, 515, 615, 642, 718, 657, 731, 748, 823, 674, 762,
771, 835, 790, 855, 872, 931, 325, 458, 487, 593, 505, 612, 624, 719, 529, 622,

644, 739, 661, 758, 770, 833, 548, 653, 672, 752, 688, 763, 784, 853, 704, 789,
798, 860, 813, 879, 889, 942, 584, 676, 696, 778, 726, 792, 801, 868, 732, 811,
824, 886, 838, 895, 904, 951, 751, 826, 843, 898, 859, 908, 916, 956, 869, 919,
928, 966, 937, 976, 985, 1008, 179, 253, 278, 380, 318, 400, 418, 539, 305,
424, 442, 556, 457, 575, 596, 689, 322, 450, 478, 573, 495, 598, 610, 710, 517,
620, 639, 722, 655, 746, 753, 834, 329, 474, 491, 608, 523, 637, 629, 734, 546,
647, 663, 749, 679, 773, 775, 851, 569, 668, 692, 766, 703, 782, 796, 861, 724,
805, 812, 880, 825, 890, 901, 948, 354, 527, 503, 645, 560, 671, 665, 767, 594,
683, 699, 786, 712, 793, 809, 876, 607, 700, 716, 797, 744, 818, 827, 887, 755,
828, 840, 897, 857, 911, 918, 962, 640, 721, 741, 819, 768, 846, 854, 905, 777,
841, 863, 913, 874, 923, 934, 969, 800, 870, 881, 930, 893, 940, 925, 980, 902,
946, 954, 973, 957, 989, 995, 1013, 375, 576, 543, 682, 605, 702, 707, 803,
632, 728, 736, 821, 756, 832, 850, 907, 658, 742, 764, 829, 781, 852, 865, 914,
794, 873, 862, 922, 888, 933, 939, 974, 636, 779, 760, 856, 808, 867, 882, 926,
816, 885, 892, 943, 903, 936, 950, 982, 839, 896, 909, 947, 917, 955, 964, 987,
924, 960, 970, 998, 977, 991, 1001, 1017, 725, 785, 815, 883, 830, 891, 900,
945, 845,910, 906, 958, 921, 952, 965, 992, 864, 912, 927, 968, 935, 963, 979,
996, 944, 981, 971, 999, 986, 1004, 1006, 1015, 877, 932, 941, 972, 953, 978,
983, 1002, 959, 984, 994, 1009, 988, 1003, 1011, 1020, 967, 997, 990, 1007,
1000, 1014, 1010, 1019, 1005, 1012, 1016, 1021, 1018).

Trong vi du nay, chudi Z cu thé 1a: [1, 2, (5, 11, 3, 13, 8, 25, 4, 16, 19, 29,
12, 34,37, 71, 6, 18, 14, 31, 21, 40, 48, 77, 23, 52, 42, 85, 58, 93, 100, 162, 7,
17,22, 43, 26, 51, 47, 89, 30, 56, 63, 97, 68, 108, 112, 170, 36, 60, 73, 111, 78,
120, 127, 185, 84, 130, 139, 201, 149, 208, 226, 323, 9, 24, 27, 54, 35, 59, 67,
104, 38, 75, 61, 114, 81, 124, 137, 194, 44, 70, 82, 129, 92, 132, 146, 206, 101,
150, 159, 219, 172, 239, 251, 356, 53, 88, 98, 143, 109, 152, 163, 234, 116,
165, 184, 250, 198, 259, 277, 378, 131, 192, 202, 269, 213, 280, 296, 395, 232,
303, 319, 416, 339, 431, 464, 574, 15, 28, 41, 69, 32, 80, 74, 133, 46, 83, 91,
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144, 99, 156, 158, 227, 57, 95, 103, 153, 110, 168, 183, 244, 125, 182, 193,
258, 205, 272, 288, 390, 62, 107, 122, 181, 118, 186, 196, 270, 141, 204, 214,
281,230, 301, 314, 411, 147, 217, 235, 306, 248, 338, 348, 433, 266, 357, 364,
452, 386, 482, 498, 613, 66, 119, 136, 203, 145, 215, 224, 304, 160, 221, 238,
332,252, 340, 358, 454, 173, 246, 265, 350, 279, 371, 383, 468, 293, 389, 406,
484, 426, 518, 536, 641, 195, 273, 284, 373, 307, 396, 408, 508, 331, 419, 432,
530, 460, 542, 557, 667, 341, 435, 465, 547, 480, 570, 588, 681, 496, 590, 609,
698, 633, 727, 757, 844, 20, 39, 45, 86, 49, 94, 102, 164, 55, 106, 115, 174,
123, 191, 200, 294, 65, 117, 126, 197, 140, 209, 212, 297, 151, 218, 231, 317,
247,337, 345, 445, 72, 134, 138, 210, 154, 223, 236, 336, 169, 243, 254, 346,
263,372,374, 471, 177, 262, 274, 368, 287, 385, 403, 486, 311, 412, 420, 510,
439, 528, 551, 654, 79, 157, 167, 240, 176, 256, 267, 359, 189, 276, 283, 388,
299,397, 415, 514, 228, 291, 309, 413, 324, 423, 440, 532, 352, 441, 461, 545,
479, 572, 585, 687, 255, 328, 347, 428, 365, 453, 473, 559, 377, 463, 488, 581,
512, 597, 621, 708, 407, 500, 516, 611, 534, 625, 601, 740, 553, 648, 670, 720,
678, 772, 791, 849, 90, 175, 187, 286, 222, 300, 313, 410, 242, 316, 330, 434,
351, 446, 469, 563, 261, 349, 362, 444, 384, 467, 492, 577, 398, 502, 504, 595,
524, 618, 630, 723, 290, 381, 370, 475, 404, 494, 513, 604, 427, 522, 538, 628,
555, 638, 659, 747, 451, 540, 566, 651, 579, 673, 693, 765, 599, 684, 711, 802,
730, 807, 814, 878, 326, 387, 425, 520, 447, 526, 549, 643, 477, 568, 561, 664,
592, 675, 695, 783, 490, 583, 606, 705, 623, 690, 737, 795, 646, 743, 714, 817,
761, 831, 848, 899, 506, 616, 635, 717, 656, 733, 750, 822, 662, 754, 787, 847,
769, 836, 871, 938, 701, 799, 776, 858, 806, 875, 866, 929, 837, 884, 894, 949,
920, 961, 975, 993, 10, 33, 76, 121, 50, 135, 105, 211, 64, 155, 171, 225, 128,
249, 257, 333, 87, 166, 142, 237, 180, 260, 292, 361, 178, 298, 268, 382, 312,
399, 414, 533, 96, 161, 207, 275, 190, 295, 282, 393, 220, 308, 321, 417, 335,
436, 449, 541, 241, 327, 344, 443, 355, 462, 470, 567, 367, 481, 499, 587, 509,
614, 626, 738, 113, 188, 199, 302, 245, 315, 334, 430, 229, 343, 353, 456, 366,
466, 483, 580, 271, 363, 376, 489, 392, 472, 497, 600, 405, 521, 531, 619, 552,
649, 660, 759, 289, 391, 401, 519, 422, 507, 537, 634, 438, 544, 571, 650, 582,
669, 685, 774, 476, 562, 591, 680, 603, 691, 713, 788, 636, 706, 729, 810, 745,
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820,842,915,148,216,264,342,233,360,369,485,285,379,394,501,409,
525, 535, 627, 310, 402, 421, 511, 437, 554, 564, 652, 455, 550, 578, 666, 602,
694, 709, 780, 320, 429, 448, 558, 459, 565, 586, 677, 493, 589, 617, 697, 631,
715,735, 804, 515, 615, 642, 718, 657, 731, 748, 823, 674, 762, 771, 835, 790,
855, 872,931, 325, 458, 487, 593, 505, 612, 624, 719, 529, 622, 644, 739, 661,
758,770, 833, 548, 653, 672, 752, 688, 763, 784, 853, 704, 789, 798, 860, 813,
879, 889, 942, 584, 676, 696, 778, 726, 792, 801, 868, 732, 811, 824, 836, 838,
895, 904, 951, 751, 826, 843, 898, 859, 908, 916, 956, 869, 919, 928, 966, 937,
976, 985, 1008, 179, 253, 278, 380, 318, 400, 418, 539, 305, 424, 442, 556,
457,575, 596, 689, 322, 450, 478, 573, 495, 598, 610, 710, 517, 620, 639, 722,
655,746,753,834,329,474,491,608,523,637,629,734,546,647,663,749,
679, 773, 775, 851, 569, 668, 692, 766, 703, 782, 796, 861, 724, 805, 812, 880,
825, 890, 901, 948, 354, 527, 503, 645, 560, 671, 665, 767, 594, 683, 699, 786,
712,793, 809, 876, 607, 700, 716, 797, 744, 818, 827, 887, 755, 828, 840, 897,
857,911, 918, 962, 640, 721, 741, 819, 768, 846, 854, 905, 777, 841, 863, 913,
874, 923, 934, 969, 800, 870, 881, 930, 893, 940, 925, 980, 902, 946, 954, 973,
957, 989, 995, 1013, 375, 576, 543, 682, 605, 702, 707, 803, 632, 728, 736,
821, 756, 832, 850, 907, 658, 742, 764, 829, 781, 852, 865, 914, 794, 873, 862,
922, 888, 933, 939, 974, 686, 779, 760, 856, 808, 867, 882, 926, 816, 885, 892,
943, 903, 936, 950, 982, 839, 896, 909, 947, 917, 955, 964, 987, 924, 960, 970,
998, 977, 991, 1001, 1017, 725, 785, 815, 883, 830, 891, 900, 945, 845, 910,
906, 958, 921, 952, 965, 992, 864, 912, 927, 968, 935, 963, 979, 996, 944, 981,
971, 999, 986, 1004, 1006, 1015, 877, 932, 941, 972, 953, 978, 983, 1002, 959,
984, 994, 1009, 988, 1003, 1011, 1020, 967, 997, 990, 1007, 1000, 1014, 1010,
1019, 1005, 1012, 1016, 1021, 1018), 1022, 1023, 1024].

Vidu?2

(11) Khi N = 64, chudi nay 13 chudi Q, va chudi Q c6 thé bao gébm 12 chudi
con ma co cac vi tri phén to thay ddi duge. Gi4 tri cia n nim trong khoang tir 1

(=3} 7 inr=207
LEm== L=

dén 12. Chudi nay c6 thé 1a: [1,2, L5, 17, L& 21, 35, 25, L™ 177

(m=3)
LS

2

(=4} (m=2} (m=5} [m=23% [m=23% {m=3}
& L; Ly Lo Lig E

15,22, L , 40, 30, L2, 46, 52, 47, 54,

Mr=72"%
=2}

55,58,59, Liz 48,56, 60, 62, 63, 64].
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Trong vi dy kha thi, 1 c6 thé nhu sau: L% = (5,9, 3); L& = (33,
== = ‘m—~3 . o (m=3)y _
(20, 14, 49); L:“:Qf = (27, 36, 39, 23, 38, 26); L(?m:z:? = (42, 29); L;mzﬁ} _

(50, 43, 45, 16, 51); Lm0 = (24, 53); 179 = (57,28); 107 = (44, 31);

rm z.}

va Ly, 7 =(61,32).

Trong vi du ndy, chudi Q cu thé 1a: [1,2,(5,9,3),17,(33,7,4,13, 6, 19, 10,
34,18, 11), 21, 35, 25, (8, 37), (12, 41), (20, 14, 49), 15, 22, (27, 36, 39, 23, 38,
26), (42,29), (50, 43, 45, 16, 51), (24, 53), (57, 28), 40, 30, (44, 31), 46, 52, 47,

C' O

A n/1’)
D) ) ) ’k

1,32),4

(12) Khi N = 64, chudi nay 14 chudi Z, va chudi Z c6 thé bao gdm mét (n =
1) chudi con ma ¢6 cac vi tri phin tir thay dbi dugce. Chudi nay co thé 1a: [1, 2,
L{'m:ﬁﬁ

&7 62, 63, 64].
Trong vi du kha thi, L5 c6 thé nhu sau: L™ =(5,9,3, 11, 8, 20, 4, 13,

16, 22, 10, 25, 27, 40, 6, 15, 12, 24, 17, 28, 32, 42, 19, 34, 29, 45, 36, 47, 49,
58,7, 14, 18, 30, 21, 33, 31, 46, 23, 35, 38, 48, 39, 50, 52, 59, 26, 37, 41, 51,
43,53, 54, 60, 44, 55, 56, 61, 57).

Trong vi du ndy, chudi Z cu thé 1a: [1, 2, (5, 9, 3, 11, 8, 20, 4, 13, 16, 22, 10,
25,27, 40,6, 15, 12,24, 17, 28, 32,42, 19, 34, 29, 45, 36, 47, 49, 58,7, 14, 18,
30, 21, 33, 31, 46, 23, 35, 38, 48, 39, 50, 52, 59, 26, 37, 41, 51, 43, 53, 54, 60,
44,55, 56, 61, 57), 62, 63, 64]. |

(13) Khi N = 128, chudi nay 12 chudi Q, va chudi Q c6 thé bao gém 23 (n =
23) chudi con ma ¢6 c4c vi tri phan tir thay d6i dugc. Chudi nay cé thé 13: 1, 2,
LI 17, LT 01, 35, 25, WY, LT LSTE 18 gp LR LT

b

L;gm--ﬁa {m=5} Lr m=2} L{m- m=3}

77, Lo, Lis™) , 52, Lis

=%

L(;‘f:B} L(m.-; § L{;z;::} ngzz} L;ﬁz-;, Lf“n;z—i,
) s “= sy ==

== pm=n)
M

, 54, Limnsj, 5, 103,

.94, 108, 95, 110, 116, 111, 118, 119,
LE™ 112, 120, 124, 126, 127, 128].

Trong vi du kha thi, L5 ¢4 thé nhu sau: L'm—g"’ =(5,9, 3); Lf;“:“} =(33,
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7,65, 4,13, 6,19, 10, 34, 18, 11); L% = (66, 8,37, 67); L™ = (12, 41);
L9 = (20, 14, 69, 49); LS =(15,73); L7 = (27, 36, 81, 39, 23, 38,

26,97, 68); LY =(42,29); LT =(70, 50, 75,43, 71, 45, 82, 16, 51, 74,

o

24, 53); LI = (83, 57,28, 98,40); LT =(85,30); LT = (44,99, 31,

89, 72, 46, 101); L% = (47, 76, 105); LT = (78, 55, 84, 58, 113);
L9 = (86, 79, 59); LS = (100, 87, 61, 90, 102, 91, 32); LT Y = (106,

48, 93); LY = (107 56, 114); L3 = (80, 109); L = (60, 115);

m=3%
T ¥ . 00 £ND 11
Loy = (88, 62, 11

64, 125, 96).

Trong vi du nay, chudi Q cu thd 1a: [1, 2, (5, 9, 3), 17, (33, 7, 65, 4, 13, 6, 19,
10, 34, 18, 11), 21, 35, 25, (66, 8, 37, 67), (12, 41), (20, 14, 69, 49), (15, 73),
22, (27, 36, 81, 39, 23, 38, 26, 97, 68), (42, 29), (70, 50, 75, 43, 71, 45, 82, 16,
51,74, 24, 53), 77, (83, 57, 28, 98, 40), (85, 30), (44, 99, 31, 89, 72, 46, 101),
52, (47, 76, 105), 54, (78, 55, 84, 58, 113), (86, 79, 59), (100, 87, 61, 90, 102,
91, 32), 103, (106, 48, 93), (107, 56, 114), (80, 109), (60, 115), (88, 62, 117),
(92, 63, 121, 104), 94, 108, 95, 110, 116, 111, 118, 119, (122, 123, 64, 125, 96),
112, 120, 124, 126, 127, 128].

(14) Khi N = 128, chudi nay 13 chudi Z, va chudi Z c6 thé bao gom mét (n =
1) chuéi con ma ¢ c4c vi tri phan tir thay ddi duge. Chudi nay c6 thé 1a: [1, 2,
L2 126, 127, 128].

Trong vi du kha thi, L% ¢6 thé nhu sau: L% = (5, 10, 3, 12, 8, 22, 4,

14, 17, 25, 11, 28, 31, 52, 6, 16, 13, 27, 18, 33, 38, 55, 20, 40, 34, 60, 44, 64,
67,91, 7, 15, 19, 35, 23, 39, 37, 62, 26, 43, 48, 65, 50, 70, 73, 94, 30, 46, 53,
72, 56, 76, 78, 97, 59, 80, 84, 101, 87, 104, 107, 120, 9, 21, 24, 42, 29, 45, 49,
69, 32, 54, 47, 74, 57, 77, 83, 99, 36, 51, 58, 79, 63, 82, 86, 103, 68, 88, 90,
106, 95, 110, 112, 122, 41, 61, 66, 85, 71, 89, 92, 109, 75, 93, 96, 111, 100, 113,
115, 123, 81,98, 102, 114, 105, 116, 117, 124, 108, 118, 119, 125, 121).

31



54035 32/133

Trong vi du nay, chudi Z cu thé 1a: [1, 2, (5, 10, 3, 12, 8, 22, 4, 14, 17, 25,
11, 28, 31, 52, 6, 16, 13, 27, 18, 33, 38, 55, 20, 40, 34, 60, 44, 64, 67,91, 7, 15,
19, 35, 23, 39, 37, 62, 26, 43, 48, 65, 50, 70, 73, 94, 30, 46, 53, 72, 56, 76, 78,
97, 59, 80, 84, 101, 87, 104, 107, 120, 9, 21, 24, 42, 29, 45, 49, 69, 32, 54, 47,
74, 57,77, 83,99, 36, 51, 58, 79, 63, 82, 86, 103, 68, 88, 90, 106, 95, 110, 112,
122, 41, 61, 66, 85, 71, 89, 92, 109, 75, 93, 96, 111, 100, 113, 115, 123, 81, 98,
102, 114, 105, 116, 117, 124, 108, 118, 119, 125, 121), 126, 127, 128].

(15) Khi N = 256, chudi nay 1a chudi Q, va chudi Q cé thé bao gdm 16
chudi con ma c6 céc vi tri phan tir thay dbi dugc. Gia tri ctia n nim trong

khoang tir 1 dén 16. Chudi nay c6 thé 1a:

{(m=33 {m=12 (m=257 (m=28% {(m=123 {(m=62%

r 9] “ g £S L 7 5 \ 3 L X

(L, 2,y 7, 17, L , 21, 35, 25, L, B PO , Ly ,
(=54} _(m=%) {m=5} fm=4%) (m=5} _(m=3} (=4} (=5}
LT s LY, L9002, 236, 223, LT,
=8 7D 9400248, 252, 254, 255, 256

45 9 L16 > 9 9 9 9 9 ]

Trong vi du kha thi, L& c6 thé nhu sau: L™ =(5,9, 3); L™ = (33,
7, 65, 4, 13, 6, 19, 129, 10, 34, 18, 11); L™ = (66, 8, 37, 67, 130, 12, 41,
20, 133, 14, 69, 49, 15, 73, 22, 131, 27, 36, 81, 137, 39, 23, 38, 26, 97, 68, 42,
145, 29); L7 = (70, 50, 75, 161, 43, 193, 71, 45, 132, 82, 16, 51, 135, 74,
24, 53, 134, 77, 83, 138, 57, 28, 98, 40, 139, 85, 30, 146); L™ = (44, 99,
141, 31, 89, 147, 72, 162, 46, 101, 149, 52); L& = (47, 76, 105, 165, 194,

54,163, 78, 153, 55, 84, 58, 113, 86, 136, 195, 79, 59, 169, 100, 140, 197, 87,
177, 61, 90, 102, 148, 142, 143, 91, 201, 32, 103, 106, 150, 48, 93, 209, 164,
154, 151, 107, 56, 166, 114, 155, 80, 225, 167, 109, 60, 115, 196, 170, 157, 88,
62, 117, 171, 198, 178); L% = (92, 202, 199, 63, 144, 173, 121, 104, 179,
203, 94, 152, 210, 181, 108, 95, 205, 156, 110, 211, 185, 116, 168, 158, 226,
111, 213, 118, 172, 227, 159, 217, 119, 174, 122, 200, 180, 229, 175, 123, 64,
233,204, 182, 125, 206, 241, 183, 212, 96, 186, 207, 187, 214); L7 = (228,
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112, 215, 189, 218, 160, 120, 230, 219); L™ = (231, 176, 124, 234, 221);

L07=9 = (126, 235, 184, 242); LT~ = (188, 208, 237, 127, 243); Ly =

ic

(m=53

(216, 245, 190); L7 = (220, 249, 191, 232); L:;

13

= (238, 244, 239, 246,
128); LI = (247,250,251, 192); va L% = (253,224).

Trong vi du nay, chudi Q cu thé 1a: [1, 2, (5, 9, 3), 17, (33, 7, 65,4, 13, 6, 19,
129, 10, 34, 18, 11), 21, 35, 25, (66, 8, 37, 67, 130, 12, 41, 20, 133, 14, 69, 49,
15,73,22,131,27, 36, 81, 137, 39, 23, 38, 26, 97, 68, 42, 145, 29), (70, 50, 75,
161,43,193,71,45,132,82,16,51,135,74,24,53,134,77,83,138,57,28,
98, 40, 139, 85, 30, 146), (44, 99, 141, 31, 89, 147, 72, 162, 46, 101, 149, 52),
(47,76,105,165,194,54,163,78,153,55,84,58,113,86,136,195,79,59,
169, 100, 140, 197, 87, 177, 61, 90, 102, 148, 142, 143, 91, 201, 32, 103, 106,
150, 48, 93, 209, 164, 154, 151, 107, 56, 166, 114, 155, 80, 225, 167, 109, 60,
115, 196, 170, 157, 88, 62, 117, 171, 198, 178), (92, 202, 199, 63, 144, 173,
121, 104, 179, 203, 94, 152, 210, 181, 108, 95, 205, 156, 110, 211, 185, 116,
168,158,226,111,213,118,172,227,159,217,119,174,122,200,180,229,
175, 123, 64, 233, 204, 182, 125, 206, 241, 183, 212, 96, 186, 207, 187, 214),
(228, 112, 215, 189, 218, 160, 120, 230, 219), (231, 176, 124, 234, 221), (126,
235, 184, 242), (188, 208, 237, 127, 243), (216, 245, 190), (220, 249, 191, 232),
222,236, 223, (238, 244, 239, 246, 128), (247, 250, 251, 192), (253, 224), 240,
248,252,254, 255, 256].

(16) Khi N = 256, chudi nay 12 chudi Z, va chubi Z c¢6 thé bao gdbm mot (n =
1) chudi con ma c6 cac vi tri phan tir thay dbi dugc. Chudi nay cé thé 1a: [1, 2,

inz=235%)
Ly d

, 254, 255, 256].

{m=251}

Trong vi du kha thi, L5~ c6 thé nhu sau: [LS =(5, 10, 3, 12, 8, 23, 4,

15, 18, 27, 11, 31, 34, 61, 6, 17, 13, 29, 19, 36, 43, 65, 21, 45, 38, 72, 50, 77,

82,123,717, 16, 20, 39, 24, 44, 42, 74, 28, 48, 55, 79, 58, 87,91, 127, 33, 52, 62,

90, 66, 96, 100, 134, 71, 102, 108, 142, 115, 148, 156, 193, 9, 22, 25, 47, 32,

51, 57, 85, 35, 64, 53, 92, 68, 98, 107, 138, 40, 60, 69, 101, 76, 104, 113, 147,

83, 116, 121, 153, 128, 163, 168, 202, 46, 73, 80, 110, 88, 117, 124, 160, 93,
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125,133,167, 141, 171, 178, 208, 103, 136, 143, 174, 149, 180, 185, 213, 159,
187, 192, 218, 197, 221, 228, 244, 14, 26, 37, 59, 30, 67, 63, 105, 41, 70, 75,
111, 81, 119, 120, 157, 49, 78, 84, 118, 89, 126, 132, 164, 99, 131, 137, 170,
146, 176, 183, 212, 54, 86, 97, 130, 94, 135, 140, 175, 109, 145, 150, 181, 158,
186, 191, 217, 114, 152, 161, 189, 166, 196, 200, 223, 173, 203, 205, 225, 210,
232, 235, 248, 56, 95, 106, 144, 112, 151, 155, 188, 122, 154, 162, 195, 169,
198, 204, 226, 129, 165, 172, 201, 179, 206, 209, 230, 184, 211, 215, 233, 220,
237,239,250, 139, 177, 182, 207, 190, 214, 216, 236, 194, 219, 222, 238, 227,
240, 242, 251, 199, 224, 229, 241, 231, 243, 245, 252, 234, 246, 247, 253,
249)].

Trong vi du ndy, chudi Z cu thé 1a: [1,2,(5,10,3,12, 8, 23, 4, 15, 18, 27,
11, 31, 34, 61, 6, 17, 13, 29, 19, 36, 43, 65, 21, 45, 38, 72, 50, 77, 82, 123, 7,
16, 20, 39, 24, 44, 42, 74, 28, 48, 55, 79, 58, 87,91, 127, 33, 52, 62, 90, 66, 96,
100, 134, 71, 102, 108, 142, 115, 148, 156, 193, 9, 22, 25, 47, 32, 51, 57, 85,
35,64, 53,92, 68,98, 107, 138, 40, 60, 69, 101, 76, 104, 113, 147, 83, 116, 121,
153, 128, 163, 168, 202, 46, 73, 80, 110, 88, 117, 124, 160, 93, 125, 133, 167,
141, 171, 178, 208, 103, 136, 143, 174, 149, 180, 185, 213, 159, 187, 192, 218,
197,221, 228, 244, 14, 26, 37, 59, 30, 67, 63, 105, 41, 70, 75, 111, 81, 119, 120,
157,49,78,84,118,89,126,132,164,99,131,137,170,146,176,183,212,
54, 86, 97, 130, 94, 135, 140, 175, 109, 145, 150, 181, 158, 186, 191, 217, 114,
152, 161, 189, 166, 196, 200, 223, 173, 203, 205, 225, 210, 232, 235, 248, 56,
95, 106, 144, 112, 151, 155, 188, 122, 154, 162, 195, 169, 198, 204, 226, 129,
165, 172, 201, 179, 206, 209, 230, 184, 211, 215, 233, 220, 237, 239, 250, 139,
177, 182, 207, 190, 214, 216, 236, 194, 219, 222, 238, 227, 240, 242, 251, 199,
224,229,241, 231, 243, 245, 252, 234, 246, 247, 253, 249), 254, 255, 256].

(17) Khi N = 512, chubi nay 13 chudi Q, va chudi Q c6 thé bao gém sau

chudi con ma cé cic vi tri phan tir thay doi duoc. Gia tri cia n nim trong
L%m:;} (m=4427 L(;n::g)

khoang tir 1 dén 6. Chudi nay c6 thé 1a: [1, 2, , 17, L2, :

{m=28} 7 (m=2}
Ld. Lg.

,507, L , 508, 510, 511, 512].

7 2 . ] r R {m=3" (m=44
Trong vi du kha thi, L ¢6 thé nhu sau: L™ = (5, 9, 3); Lo =
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(33,7, 65,4, 13,6, 19, 129, 10, 34, 18, 11, 257, 21, 35, 25, 66, 8, 37, 67, 130,
12, 41, 20, 133, 14, 69, 49, 15, 73, 258, 22, 131, 27, 36, 81, 259, 137, 39, 23,
261, 38, 26, 97, 68, 265, 42, 145, 29, 70, 50, 75, 161, 43,273, 193, 71, 45, 132,
82, 16, 289, 51, 135, 74, 24, 53,321, 134, 77, 83, 138, 57, 28, 260, 98, 40, 385,
139, 85, 30, 262, 146, 44, 99, 141, 31, 89, 263, 147, 72, 266, 162, 46, 101, 149,
52,47,76,267, 105, 274, 165, 194, 54, 163, 269, 78, 153, 275, 55, 84, 58, 113,
86, 136, 290, 195, 79, 291, 59, 277, 169, 100, 140, 197, 87, 177, 61, 90, 281,
102, 148, 293, 142, 322, 143, 91, 201, 32, 103, 264, 106, 323, 150, 297, 48, 93,
209, 268, 386, 325, 305, 164, 154, 151, 107, 56, 166, 387, 329, 270, 114, 155,
80, 225, 167, 276, 109, 271, 60, 115, 196, 170, 157, 88, 62,278, 292,279, 117,
171, 198, 178, 282, 92, 202, 389, 294, 199, 63, 144, 337, 173, 283, 121, 104,
179, 295, 203, 94, 324, 393, 298, 152, 210, 285, 181, 108, 95, 205, 299, 353,
326, 156, 110, 401, 306, 301, 211, 185, 327, 116, 168, 158, 226, 307, 330, 111,
213, 118,172, 331, 227, 388, 309, 159, 417, 338, 217, 272, 119, 280, 333, 390,
174, 122, 200, 180, 229, 339, 313, 391, 175, 394, 284, 123, 64, 341, 449, 354,
395, 233,204, 296, 286, 182, 125, 206, 241, 287, 300, 355, 183, 402, 212, 397,
345, 96, 186, 207, 328, 403, 187, 357, 308, 419, 214, 302, 228, 303, 361, 112,
418, 215, 405, 310, 189, 450, 332, 218, 160, 120, 230, 334, 409, 311, 421, 219,
369, 231, 392, 176, 314, 340, 335, 124, 234, 315, 342, 451, 221, 425, 356, 126,
235,184, 396, 242, 317, 343, 346, 404, 288, 398, 453, 433, 188, 358, 208, 237,
347,362, 127, 243, 406, 216, 399, 304, 359, 420, 457, 349, 245, 190, 220, 312,
363, 465, 407, 422, 249, 191, 370, 410, 411, 481, 232, 316, 365, 423, 336, 371,
222,452,426,413, 454,318, 236, 344, 373, 223,427, 434, 238, 348, 244, 455,
319,377, 429, 239, 360, 459, 400, 435, 458, 246, 350, 128, 408, 437, 364, 466,
351,247, 250, 461, 412, 366, 441, 375, 424, 467,251, 372, 192, 482, 414, 367,
469, 374,428, 415, 253, 483, 430, 224, 456, 473, 378, 436, 320, 485, 431, 489,

460, 240, 379, 438); L™ = (462, 381, 248, 442, 352, 470, 439, 463, 252,

497, 468, 368, 443, 475, 434, 380, 416, 254, 445, 486, 471, 376, 474, 432, 487,
490, 255, 477); L7 = (440, 493, 382, 499, 464, 491, 383, 472, 498, 444,

501, 446, 447, 476, 488, 478, 494, 505, 256, 492, 479, 384, 500, 503, 495, 502,
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448, 506); LI = (480, 509); va LT = (504, 496).

Trong vi du nay, chudi Q cu thé 1a: [1, 2, (5,9, 3), 17, (33, 7, 65, 4, 13, 6, 19,
129, 10, 34, 18, 11, 257, 21, 35, 25, 66, 8, 37, 67, 130, 12, 41, 20, 133, 14, 69,
49, 15,73, 258, 22, 131, 27, 36, 81, 259, 137, 39, 23, 261, 38, 26, 97, 68, 265,
42, 145,29, 70, 50, 75, 161, 43, 273, 193, 71, 45, 132, 82, 16, 289, 51, 135, 74,
24, 53, 321, 134, 77, 83, 138, 57, 28, 260, 98, 40, 385, 139, 85, 30, 262, 146,
44,99, 141, 31, 89, 263, 147, 72, 266, 162, 46, 101, 149, 52, 47, 76, 267, 105,
274, 165, 194, 54, 163, 269, 78, 153, 275, 55, 84, 58, 113, 86, 136, 290, 195,
79, 291, 59, 277, 169, 100, 140, 197, 87, 177, 61, 90, 281, 102, 148, 293, 142,
322, 143, 91, 201, 32, 103, 264, 106, 323, 150, 297, 48, 93, 209, 268, 386, 325,
305, 164, 154, 151, 107, 56, 166, 387, 329, 270, 114, 155, 80, 225, 167, 276,
109, 271, 60, 115, 196, 170, 157, 88, 62, 278, 292, 279, 117, 171, 198, 178, 282,
92, 202, 389, 294, 199, 63, 144, 337, 173, 283, 121, 104, 179, 295, 203, 94,
324, 393, 298, 152, 210, 285, 181, 108, 95, 205, 299, 353, 326, 156, 110, 401,
306, 301, 211, 185, 327, 116, 168, 158, 226, 307, 330, 111, 213, 118, 172, 331,
227,388, 309, 159, 417, 338, 217, 272, 119, 280, 333, 390, 174, 122, 200, 180,
229, 339, 313, 391, 175, 394, 284, 123, 64, 341, 449, 354, 395, 233, 204, 296,
286, 182, 125, 206, 241, 287, 300, 355, 183, 402, 212, 397, 345, 96, 186, 207,
328, 403, 187, 357, 308, 419, 214, 302, 228, 303, 361, 112, 418, 215, 405, 310,
189, 450, 332, 218, 160, 120, 230, 334, 409, 311, 421, 219, 369, 231, 392, 176,
314, 340, 335, 124, 234, 315, 342, 451, 221, 425, 356, 126, 235, 184, 396, 242,
317, 343, 346, 404, 288, 398, 453, 433, 188, 358, 208, 237, 347, 362, 127, 243,
406, 216, 399, 304, 359, 420, 457, 349, 245, 190, 220, 312, 363, 465, 407, 422,
249, 191, 370, 410, 411, 481, 232, 316, 365, 423, 336, 371, 222, 452, 426, 413,
454,318, 236, 344, 373,223, 427, 434, 238, 348, 244, 455, 319, 377, 429, 239,
360, 459, 400, 435, 458, 246, 350, 128, 408, 437, 364, 466, 351, 247, 250, 461,
412, 366, 441, 375, 424, 467, 251, 372, 192, 482, 414, 367, 469, 374, 428, 415,
253, 483, 430, 224, 456, 473, 378, 436, 320, 485, 431, 489, 460, 240, 379, 438),
(462, 381, 248, 442, 352, 470, 439, 463, 252, 497, 468, 368, 443, 475, 484, 380,
416, 254, 445, 486, 471, 376, 474, 432, 487, 490, 255, 477), (440, 493, 382,
499, 464, 491, 383, 472, 498, 444, 501, 446, 447, 476, 488, 478, 494, 505, 256,

36



54035 37/133

492, 479, 384, 500, 503, 495, 502, 448, 506), 507, (480, 509), (504, 496), 508,
510, 511, 512].

(18) Khi N = 512, chudi nay 14 chudi Z, va chubi Z c6 thé bao gdm mot (n =
1) chudi con ma c6 cac vi tri phin tir thay ddi dugc. Chudi nay c6 thé 1a: [1, 2,
Lm=307)

,510, 511, 512].
Trong vi du kha thi, L5 ¢6 thé nhu sau: L7 = (5, 10, 3, 12, 8, 24, 4,

15, 18, 28, 11, 32, 35, 67, 6, 17, 13, 30, 20, 38, 46, 72, 22, 49, 40, 80, 55, 87,
93, 146, 7, 16, 21, 41, 25, 48, 45, 83, 29, 53, 60, 90, 64, 100, 104, 153, 34, 57,
69, 103, 73, 111, 117, 164, 79, 119, 127, 177, 135, 183, 197, 264, 9, 23, 26, 51,
33, 56, 63, 97, 36, 71, 58, 105, 76, 114, 125, 171, 42, 66, 77, 118, 86, 121, 133,
182, 94, 136, 144, 192, 154, 207, 216, 285, 50, 82, 91, 130, 101, 138, 147, 203,
107, 149, 163, 215, 175, 222, 235, 299, 120, 169, 178, 229, 187, 237, 248, 309,
202, 253, 263, 323, 274, 331, 350, 407, 14, 27, 39, 65, 31, 75, 70, 122, 44, 78,
85, 131, 92, 141, 143, 198, 54, 89, 96, 139, 102, 151, 162, 211, 115, 161, 170,
221, 181, 231, 243, 308, 59, 99, 112, 160, 109, 165, 173, 230, 129, 180, 188,
238, 200, 252, 260, 319, 134, 190, 204, 255, 214, 273, 280, 333, 227, 286, 290,
344, 304, 361, 369, 424, 62, 110, 124, 179, 132, 189, 196, 254, 145, 193, 206,
270,217, 275, 287, 346, 155, 212, 226, 282, 236, 294, 301, 353, 246, 307, 315,
362, 328, 380, 389, 435, 172, 232, 240, 296, 256, 310, 317, 374, 269, 324, 332,
386, 347, 392, 399, 445, 276, 335, 351, 394, 360, 405, 413, 450, 368, 414, 422,
456, 432, 465, 474, 494, 19, 37, 43, 81, 47, 88, 95, 148, 52, 98, 106, 156, 113,
168, 176, 247, 61, 108, 116, 174, 128, 184, 186, 249, 137, 191, 201, 262, 213,
272,277, 340, 68, 123, 126, 185, 140, 195, 205, 271, 152, 210, 218, 278, 225,
295,297, 355, 159, 224, 233, 292, 242, 303, 313, 363, 258, 320, 325, 375, 336,
385, 396, 440, 74, 142, 150, 208, 158, 220, 228, 288, 167, 234, 239, 306, 250,
311, 322, 378, 199, 245, 257, 321, 265, 326, 337, 387, 284, 338, 348, 393, 359,
406, 412,452,219, 267, 279, 330, 291, 345, 356, 400, 298, 349, 364, 410, 376,
417,427, 459, 316, 370, 379, 423, 388, 429, 419, 469, 397, 438, 446, 463, 449,
478, 482, 497, 84, 157, 166, 241, 194, 251, 259, 318, 209, 261, 268, 334, 283,
341, 354, 402, 223, 281, 289, 339, 302, 352, 366, 408, 312, 371, 372, 416, 383,
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426,431, 464, 244, 300, 293, 357, 314, 367, 377, 420, 329, 382, 390, 430, 398,
434,442,471, 343, 391, 403, 439, 409, 447, 454, 476, 418, 451, 460, 485, 466,
487,488, 502, 266, 305, 327, 381, 342, 384, 395, 436, 358, 404, 401, 444, 415,
448, 455,480, 365, 411, 421, 458, 428, 453, 468, 483, 437, 470, 461, 489, 475,
491, 496, 505, 373, 425, 433, 462, 441, 467, 472, 490, 443, 473, 481, 495, 477,
492, 500, 508, 457, 484, 479, 498, 486, 501, 499, 507, 493, 503, 504, 509,
506).

Trong vi du nay, chudi Z cu thé 1a: [1,2, (5,10, 3,12, 8, 24, 4, 15, 18, 28,
11, 32, 35, 67, 6, 17, 13, 30, 20, 38, 46, 72, 22, 49, 40, 80, 55, 87, 93, 146, 7,
16,21, 41, 25, 48, 45, 83, 29, 53, 60, 90, 64, 100, 104, 153, 34, 57, 69, 103, 73,
111, 117, 164, 79, 119, 127, 177, 135, 183, 197, 264, 9, 23, 26, 51, 33, 56, 63,
97, 36, 71, 58, 105, 76, 114, 125, 171, 42, 66, 77, 118, 86, 121, 133, 182, 94,
136, 144, 192, 154, 207, 216, 285, 50, 82, 91, 130, 101, 138, 147, 203, 107,
149, 163, 215, 175, 222, 235, 299, 120, 169, 178, 229, 187, 237, 248, 309, 202,
253, 263, 323, 274, 331, 350, 407, 14, 27, 39, 65, 31, 75, 70, 122, 44, 78, 85,
131, 92, 141, 143, 198, 54, 89, 96, 139, 102, 151, 162, 211, 115, 161, 170, 221,
181, 231, 243, 308, 59, 99, 112, 160, 109, 165, 173, 230, 129, 180, 188, 238,
200, 252, 260, 319, 134, 190, 204, 255, 214, 273, 280, 333, 227, 286, 290, 344,
304, 361, 369, 424, 62, 110, 124, 179, 132, 189, 196, 254, 145, 193, 206, 270,
217,275,287, 346, 155, 212, 226, 282, 236, 294, 301, 353, 246, 307, 315, 362,
328, 380, 389, 435, 172, 232, 240, 296, 256, 310, 317, 374, 269, 324, 332, 386,
347,392, 399, 445, 276, 335, 351, 394, 360, 405, 413, 450, 368, 414, 422, 456,
432, 465, 474, 494, 19, 37, 43, 81, 47, 88, 95, 148, 52, 98, 106, 156, 113, 168,
176, 247, 61, 108, 116, 174, 128, 184, 186, 249, 137, 191, 201, 262, 213, 272,
277, 340, 68, 123, 126, 185, 140, 195, 205, 271, 152, 210, 218, 278, 225, 295,
297, 355, 159, 224, 233, 292, 242, 303, 313, 363, 258, 320, 325, 375, 336, 385,
396, 440, 74, 142, 150, 208, 158, 220, 228, 288, 167, 234, 239, 306, 250, 311,
322,378, 199, 245, 257, 321, 265, 326, 337, 387, 284, 338, 348, 393, 359, 406,
412, 452,219,267, 279, 330, 291, 345, 356, 400, 298, 349, 364, 410, 376, 417,
427,459, 316, 370, 379, 423, 388, 429, 419, 469, 397, 438, 446, 463, 449, 478,
482, 497, 84, 157, 166, 241, 194, 251, 259, 318, 209, 261, 268, 334, 233, 341,
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354,402,223, 281, 289, 339, 302, 352, 366, 408, 312,371,372, 416, 383, 426,
431, 464,244,300, 293, 357, 314, 367, 377, 420, 329, 382, 390, 430, 398, 434,
442,471, 343, 391, 403, 439, 409, 447, 454, 476, 418, 451, 460, 485, 466, 487,
488, 502, 266, 305, 327, 381, 342, 384, 395, 436, 358, 404, 401, 444, 415, 448,
455, 480, 365, 411, 421, 458, 428, 453, 468, 483, 437, 470, 461, 489, 475, 491,
496, 505, 373, 425, 433, 462, 441, 467, 472, 490, 443, 473, 481, 495, 477, 492,
500, 508, 457, 434, 479, 498, 486, 501, 499, 507, 493, 503, 504, 509, 506), 510,
511, 512].

(19) Khi N = 1024, chudi nay 13 chudi Q, va chudi Q c6 thé bao gébm ba
chudi con ma c6 cac vi tri phdn tr thay ddi duoc. Gia tri cia n nim trong

2 L{m=‘>“

la: [1,2
° L >

{m=20121 (=23

Y r
inay co th

o>

17, , 1020,

2

1022, 1023, 1024].

) (m=1012%

Trong vi du kha thi, L% ¢6 thé nhu sau: Limzs“( =(5,9,3); L, =

(33, 7, 65, 513, 4, 13, 6, 19, 129, 10, 34, 18, 11, 257, 21, 35, 25, 66, 8, 37, 67,
130, 12, 41, 20, 133, 514, 14, 69, 49, 15, 73, 258, 22, 131, 27, 36, 81, 259, 137,
39, 23, 261, 517, 38, 26, 97, 68, 265, 42, 145, 29, 70, 50, 75, 161, 43, 521, 273,
193, 71, 45, 132, 82, 16, 289, 51, 135, 74, 515, 24, 53, 321, 134, 77, 83, 138,
57, 28, 260, 529, 98, 40, 385, 139, 85, 30, 262, 146, 545, 44, 99, 141, 31, 89,
263, 147, 72, 519, 266, 162, 46, 101, 149, 52, 47, 577, 76, 267, 105, 274, 165,
194, 54, 516, 163, 269, 78, 153, 275, 55, 525, 84, 58, 113, 86, 136, 290, 518,
195, 79, 291, 59, 277, 169, 531, 100, 140, 197, 87, 177, 641, 61, 90, 281, 102,
148, 293, 522, 142, 322, 143, 91, 201, 546, 32, 103, 264, 106, 530, 323, 150,
297, 48, 523, 93, 209, 268, 386, 325, 305, 537, 769, 533, 164, 154, 151, 107,
56, 166, 387, 578, 329, 549, 270, 114, 155, 80, 225, 167, 276, 109, 579, 271,
60, 115, 196, 170, 157, 88, 547, 62, 278, 292, 520, 279, 117, 171, 198, 642, 178,
282, 92, 553, 202, 389, 294, 199, 524, 63, 144, 337, 585, 173, 283, 121, 645,
104, 179, 295, 532, 203, 94, 324, 561, 393, 298, 152, 581, 210, 285, 181, 526,
108, 95, 205, 770, 299, 353, 326, 527, 156, 110, 534, 401, 306, 301, 643, 211,
185, 327, 539, 116, 168, 593, 158, 226, 307, 548, 330, 111, 771, 213, 118, 172,
551, 331, 227, 649, 388, 309, 159, 609, 417, 338, 535, 217,272, 550, 119, 280,
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538, 333, 390, 174, 580, 122, 200, 777, 180, 229, 554, 339, 657, 313, 541, 391,
175, 582, 394, 284, 773, 123, 673, 555, 785, 64, 341, 705, 449, 562, 354, 801,
395, 233, 204, 528, 583, 557, 296, 286, 182, 125, 206, 241, 644, 586, 563, 287,
300, 355, 183, 402, 212, 397, 345, 587, 833, 565, 96, 186, 207, 328, 646, 536,
403, 594, 187, 357, 589, 569, 308, 647, 419, 214, 302, 228, 303, 897, 595, 361,
112, 650, 772, 418, 540, 215, 405, 310, 189, 450, 332, 218, 160, 610, 597, 552,
651, 120, 230, 334, 409, 542, 774, 611, 658, 311, 421, 601, 219, 369, 231, 653,
392, 176, 314, 340, 543, 335, 124, 556, 775, 234, 315, 659, 613, 342, 778, 451,
221,425, 356, 674, 584, 126, 235, 184, 396, 242, 558, 661, 617, 317, 343, 346,
779, 564, 404, 288, 398, 453, 675, 559, 786, 433, 188, 358, 208, 665, 588, 781,
706, 677,237,347, 566, 362, 127, 243, 590, 406, 216, 399, 567, 304, 598, 359,
802, 420, 625, 457, 787, 349, 245, 570, 190, 591, 220, 648, 312, 707, 363, 596,
465, 803, 407, 681, 422, 789, 249, 599, 191, 571, 370, 652, 410, 835, 411, 709,
481, 614, 232, 573, 316, 660, 365, 423, 336, 689, 371, 793, 222, 612, 452, 602,
426, 805, 413, 654, 454, 834, 318, 713, 236, 603, 344, 544, 373, 655, 223, 615,
427,776, 434, 560, 238, 899, 618, 348, 809, 244, 721, 455, 666, 319, 605, 377,
662, 429, 780, 239, 676, 360, 837, 459, 626, 400, 663, 678, 435, 568, 458, 817,
246, 619, 350, 788, 128, 782, 898, 408, 667, 437, 592, 364, 621, 466, 737, 351,
679, 572, 247, 682, 250, 627, 461, 708, 841, 412, 783, 366, 790, 441, 600, 375,
669, 629, 424,901, 467, 849, 804, 251, 791, 372, 710, 192, 574, 690, 482, 633,
414,604,794,367,714,469,711,374,575,656,428,867,415,685,905,253,
616, 483, 633, 806, 430, 795, 865, 224, 691, 456, 715, 836, 473, 810, 378, 606,
620, 436, 664, 722, 320, 797, 485, 693, 913, 431, 607, 717, 489, 811, 460, 839,
668, 240, 818, 622, 379, 838, 723, 438, 697, 462, 738, 680, 381, 813, 628, 248,
900, 842, 442, 623, 929, 352, 725, 784, 470, 630, 819, 439, 670, 463, 739, 684,
252, 843, 850, 497, 902, 821, 729, 468, 634, 903, 368, 671, 792, 443, 845, 631,
475, 686, 851, 484, 692, 712, 380, 866, 796, 416, 825, 961, 741, 254, 906, 635,
445, 694, 745, 486, 808, 687, 907, 471, 576, 716,376, 867, 914, 474, 853, 637,
798,432, 695, 812, 487, 753, 724, 799, 490, 857, 909, 255, 718, 608, 931, 477,
698, 726, 915, 440, 820, 840, 869, 493, 719, 699, 382, 814, 624, 815, 499, 873,
740, 930, 672,917, 822, 464, 727, 962, 844, 491, 632, 730, 701, 383, 742, 846,
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921,472, 823, 852, 731, 498, 881, 743, 444, 904, 688, 826, 501, 446, 933, 847,
636, 746, 827, 733, 447, 963, 937, 476, 854, 868, 638, 908, 488, 696, 747, 829,
754, 855, 858, 916, 965, 478, 910, 720, 800, 700, 494, 505, 749, 945, 859, 874,
639, 755, 256, 969, 870, 492, 479, 384, 911, 816, 918, 728, 871, 702, 932, 861,
500,757, 732, 824, 923, 875, 977, 919, 503, 934, 744, 761, 882, 495, 703, 922,
877,502, 848, 993, 448, 734, 828, 883, 935, 964, 506, 938, 748, 856, 925, 735,
830, 966, 939, 885, 507, 750, 946, 860, 756, 480, 967, 831, 889, 941, 751, 872,
971,912,758, 947, 970, 862, 978, 876, 920, 640, 759, 949, 863, 762, 509, 973,
924, 878, 953, 887, 936, 979, 763, 504, 884, 704, 994, 926, 879, 981, 942, 765,
496, 927, 886, 995, 736, 940, 985, 968, 890, 948, 832, 508, 943, 752, 974, 997,
891, 950, 760, 893, 972, 1001, 954, 510, 864, 982, 951, 975, 764, 1009, 980,
880, 955, 987, 996, 892, 928, 511, 766, 957, 998, 983, 888, 986, 944, 999,
1002, 767, 989, 952, 1005, 894, 1011, 958, 976, 512, 1003, 895, 984, 1010,
956, 988, 1013, 959, 1000, 1006, 990, 1017, 991, 1012, 768, 1004, 1015, 1007,

1018, 896, 1014, 992, 1019, 960, 1021); va L™ = (1016, 1008).

Trong vi du nay, chudi Q cu thé 14: [1, 2, (5, 9, 3), 17, (33, 7, 65, 513, 4, 13,
6, 19, 129, 10, 34, 18, 11, 257, 21, 35, 25, 66, 8, 37, 67, 130, 12, 41, 20, 133,
514, 14, 69, 49, 15, 73, 258, 22, 131, 27, 36, 81, 259, 137, 39, 23, 261, 517, 38,
26,97, 68, 265, 42, 145, 29, 70, 50, 75, 161, 43, 521, 273, 193, 71, 45, 132, 82,
16, 289, 51, 135, 74, 515, 24, 53, 321, 134, 77, 83, 138, 57, 28, 260, 529, 98,
40, 385, 139, 85, 30, 262, 146, 545, 44, 99, 141, 31, 89, 263, 147, 72, 519, 266,
162, 46, 101, 149, 52, 47, 577, 76, 267, 105, 274, 165, 194, 54, 516, 163, 269,
78, 153, 275, 55, 525, 84, 58, 113, 86, 136, 290, 518, 195, 79, 291, 59, 277,
169, 531, 100, 140, 197, 87, 177, 641, 61, 90, 281, 102, 148, 293, 522, 142,
322, 143,91, 201, 546, 32, 103, 264, 106, 530, 323, 150, 297, 48, 523, 93, 209,
268, 386, 325, 305, 537, 769, 533, 164, 154, 151, 107, 56, 166, 387, 578, 329,
549, 270, 114, 155, 80, 225, 167, 276, 109, 579, 271, 60, 115, 196, 170, 157, 88,
547, 62, 278, 292, 520, 279, 117, 171, 198, 642, 178, 282, 92, 553, 202, 389,
294, 199, 524, 63, 144, 337, 585, 173, 283, 121, 645, 104, 179, 295, 532, 203,
94,324, 561, 393, 298, 152, 581, 210, 285, 181, 526, 108, 95, 205, 770, 299,
353, 326, 527, 156, 110, 534, 401, 306, 301, 643, 211, 185, 327, 539, 116, 168,
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593, 158,226, 307, 548, 330, 111, 771, 213, 118, 172, 551, 331, 227, 649, 388,
309, 159, 609, 417, 338, 535, 217, 272, 550, 119, 280, 538, 333, 390, 174, 580,
122,200, 777, 180, 229, 554, 339, 657, 313, 541, 391, 175, 582, 394, 284, 773,
123, 673, 555, 785, 64, 341, 705, 449, 562, 354, 801, 395, 233, 204, 528, 583,
557,296, 286, 182, 125, 206, 241, 644, 586, 563, 287,300, 355, 183, 402, 212,
397, 345, 587, 833, 565, 96, 186, 207, 328, 646, 536, 403, 594, 187, 357, 589,
569, 308, 647, 419, 214, 302, 228, 303, 897, 595, 361, 112, 650, 772, 418, 540,
215, 405, 310, 189, 450, 332, 218, 160, 610, 597, 552, 651, 120, 230, 334, 409,
542,774, 611, 658, 311, 421, 601, 219, 369, 231, 653, 392, 176, 314, 340, 543,
335, 124, 556, 775, 234, 315, 659, 613, 342, 778, 451, 221, 425, 356, 674, 584,
126,235, 184,396, 242, 558, 661, 617, 317, 343, 346, 779, 564, 404, 288, 398,
453, 675, 559, 786, 433, 188, 358, 208, 665, 588, 781, 706, 677, 237, 347, 566,
362,127, 243, 590, 406, 216, 399, 567, 304, 598, 359, 802, 420, 625, 457, 787,
349, 245, 570, 190, 591, 220, 648, 312, 707, 363, 596, 465, 803, 407, 681, 422,
789, 249, 599, 191, 571, 370, 652, 410, 835, 411, 709, 481, 614, 232, 573, 316,
660, 365, 423, 336, 689, 371, 793,222, 612, 452, 602, 426, 805, 413, 654, 454,
834,318, 713, 236, 603, 344, 544, 373, 655, 223, 615, 427, 776, 434, 560, 238,
899, 618, 348, 809, 244, 721, 455, 666, 319, 605, 377, 662, 429, 780, 239, 676,
360,837,459,626,400;663,678,435,568,458,817,246,619,350,788,128,
782, 898, 408, 667, 437, 592, 364, 621, 466, 737, 351, 679, 572, 247, 682, 250,
627,461,708, 841, 412, 783, 366, 790, 441, 600, 375, 669, 629, 424, 901, 467,
849, 804, 251,791, 372, 710, 192, 574, 690, 482, 683, 414, 604, 794, 367, 714,
469, 711, 374, 575, 656, 428, 807, 415, 685, 905, 253, 616, 483, 633, 806, 430,
795, 865, 224, 691, 456, 715, 836, 473, 810, 378, 606, 620, 436, 664, 722, 320,
797, 485, 693, 913, 431, 607, 717, 489, 811, 460, 839, 668, 240, 818, 622, 379,
838, 723, 438, 697, 462, 738, 680, 381, 813, 628, 248, 900, 842, 442, 623, 929,
352,725, 784,470, 630, 819, 439, 670, 463, 739, 684, 252, 843, 850, 497, 902,
821, 729, 468, 634, 903, 368, 671, 792, 443, 845, 631, 475, 686, 851, 484, 692,
712, 380, 866, 796, 416, 825, 961, 741, 254, 906, 635, 445, 694, 745, 436, 808,
687,907,471, 576, 716, 376, 867, 914, 474, 853, 637,798, 432, 695, 812, 487,
753, 724,799, 490, 857, 909, 255, 718, 608, 931, 477, 698, 726, 915, 440, 820,
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840, 869, 493, 719, 699, 382, 814, 624, 815, 499, 873, 740, 930, 672, 917, 822,
464,727,962, 844, 491, 632, 730, 701, 383, 742, 846, 921, 472, 823, 852, 731,
498, 881, 743, 444, 904, 688, 826, 501, 446, 933, 847, 636, 746, 827, 733, 447,
963, 937, 476, 854, 868, 638, 908, 488, 696, 747, 829, 754, 855, 858, 916, 965,
478, 910, 720, 800, 700, 494, 505, 749, 945, 859, 874, 639, 755, 256, 969, 870,
492, 479, 384, 911, 816, 918, 728, 871, 702, 932, 861, 500, 757, 732, 824, 923,
875,977,919, 503, 934, 744, 761, 882, 495, 703, 922, 877, 502, 848, 993, 448,
734, 828, 883, 935, 964, 506, 938, 748, 856, 925, 735, 830, 966, 939, 885, 507,
750, 946, 860, 756, 480, 967, 831, 889, 941, 751, 872,971, 912, 758, 947, 970,
862, 978, 876, 920, 640, 759, 949, 863, 762, 509, 973, 924, 878, 953, 887, 936,
979, 763, 504, 884, 704, 994, 926, 879, 981, 942, 765, 496, 927, 886, 995, 736,
940, 985, 968, 890, 948, 832, 508, 943, 752, 974, 997, 891, 950, 760, 893, 972,
1001, 954, 510, 864, 982, 951, 975, 764, 1009, 980, 880, 955, 987, 996, 892,
928, 511, 766, 957, 998, 983, 888, 986, 944, 999, 1002, 767, 989, 952, 1005,
894, 1011, 958, 976, 512, 1003, 895, 984, 1010, 956, 988, 1013, 959, 1000,
1006, 990, 1017, 991, 1012, 768, 1004, 1015, 1007, 1018, 896, 1014, 992,
1019, 960, 1021), (1016, 1008), 1020, 1022, 1023, 1024].

(20) Khi N = 1024, chudi nay 1 chudi Z, va chudi Z ¢ thé bao gdm mét (n
= 1) chuBi con ma ¢6 cAc vi tri phin tir thay ddi duoc. Chudi ndy c6 thé 1a: [1, 2,

[ (m=1038}

; , 1022, 1023, 1024].

(m=1015% 7

Trong vi du kha thi, L ¢ thé nhu sau: LY = (5, 11,3, 13, 8, 25, 4,

16, 19, 29, 12, 34, 37, 71, 6, 18, 14, 31, 21, 40, 48, 77, 23, 52, 42, 85, 58, 93,
100, 162, 7, 17, 22, 43, 26, 51, 47, 89, 30, 56, 63, 97, 68, 108, 112, 170, 36, 60,
73, 111, 78, 120, 127, 185, 84, 130, 139, 201, 149, 208, 226, 323, 9, 24, 27, 54,
35, 59, 67, 104, 38, 75, 61, 114, 81, 124, 137, 194, 44, 70, 82, 129, 92, 132,
146, 206, 101, 150, 159, 219, 172, 239, 251, 356, 53, 88, 98, 143, 109, 152,
163, 234, 116, 165, 184, 250, 198, 259, 277, 378, 131, 192, 202, 269, 213, 280,
296, 395, 232, 303, 319, 416, 339, 431, 464, 574, 15, 28, 41, 69, 32, 80, 74,
133, 46, 83, 91, 144, 99, 156, 158, 227, 57, 95, 103, 153, 110, 168, 183, 244,
125, 182, 193, 258, 205, 272, 288, 390, 62, 107, 122, 181, 118, 186, 196, 270,
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141, 204, 214, 281, 230, 301, 314, 411, 147, 217, 235, 306, 248, 338, 348, 433,
266, 357, 364, 452, 386, 482, 498, 613, 66, 119, 136, 203, 145, 215, 224, 304,
160, 221, 238, 332, 252, 340, 358, 454, 173, 246, 265, 350, 279, 371, 383, 468,
293, 389, 406, 484, 426, 518, 536, 641, 195,273,284, 373, 307, 396, 408, 508,
331,419, 432, 530, 460, 542, 557, 667, 341, 435, 465, 547, 480, 570, 588, 681,
496, 590, 609, 698, 633, 727, 757, 844, 20, 39, 45, 86, 49, 94, 102, 164, 55,
106, 115, 174, 123, 191, 200, 294, 65, 117, 126, 197, 140, 209, 212, 297, 151,
218, 231, 317, 247, 337, 345, 445, 72, 134, 138, 210, 154, 223, 236, 336, 169,
243,254, 346, 263,372,374, 471, 177, 262, 274, 368, 287, 385, 403, 486, 311,
412, 420, 510, 439, 528, 551, 654, 79, 157, 167, 240, 176, 256, 267, 359, 189,
276,283, 388,299, 397, 415, 514, 228, 291, 309, 413, 324, 423, 440, 532, 352,
441,461, 545,479, 572, 585, 687, 255, 328, 347, 428, 365, 453, 473, 559, 377,
463, 488, 581, 512, 597, 621, 708, 407, 500, 516, 611, 534, 625, 601, 740, 553,
648, 670, 720, 678, 772, 791, 849, 90, 175, 187, 286, 222, 300, 313, 410, 242,
316, 330, 434, 351, 446, 469, 563, 261, 349, 362, 444, 384, 467, 492, 577, 398,
502, 504, 595, 524, 618, 630, 723, 290, 381, 370, 475, 404, 494, 513, 604, 427,
522,538, 628, 555, 638, 659, 747, 451, 540, 566, 651, 579, 673, 693, 765, 599,
684, 711, 802, 730, 807, 814, 878, 326, 387, 425, 520, 447, 526, 549, 643, 477,
568,561,664,592,675,695,783,490,583,606,705;623,690,737,795,646,
743,714, 817, 761, 831, 848, 899, 506, 616, 635, 717, 656, 733, 750, 822, 662,
754,787, 847, 769, 836, 871, 938, 701, 799, 776, 858, 806, 875, 866, 929, 837,
884, 894, 949, 920, 961, 975, 993, 10, 33, 76, 121, 50, 135, 105, 211, 64, 155,
171, 225, 128, 249, 257, 333, 87, 166, 142, 237, 180, 260, 292, 361, 178, 298,
268, 382, 312, 399, 414, 533, 96, 161, 207, 275, 190, 295, 282, 393, 220, 308,
321,417, 335, 436, 449, 541, 241, 327, 344, 443, 355, 462, 470, 567, 367, 481,
499, 587, 509, 614, 626, 738, 113, 188, 199, 302, 245, 315, 334, 430, 229, 343,
353, 456, 366, 466, 483, 580, 271, 363, 376, 489, 392, 472, 497, 600, 405, 521,
531, 619, 552, 649, 660, 759, 289, 391, 401, 519, 422, 507, 537, 634, 438, 544,
571, 650, 582, 669, 685, 774, 476, 562, 591, 680, 603, 691, 713, 788, 636, 706,
729, 810, 745, 820, 842, 915, 148, 216, 264, 342, 233, 360, 369, 485, 285, 379,
394, 501, 409, 525, 535, 627, 310, 402, 421, 511,437, 554, 564, 652, 455, 550,
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578, 666, 602, 694, 709, 780, 320, 429, 448, 558, 459, 565, 586, 677, 493, 589,
617,697, 631, 715, 735, 804, 515, 615, 642, 718, 657, 731, 748, 823, 674, 762,
771, 835, 790, 855, 872, 931, 325, 458, 487, 593, 505, 612, 624, 719, 529, 622,
644,739, 661, 758, 770, 833, 548, 653, 672, 752, 688, 763, 784, 853, 704, 789,
798, 860, 813, 879, 889, 942, 584, 676, 696, 778, 726, 792, 801, 868, 732, 811,
824, 886, 838, 895, 904, 951, 751, 826, 843, 898, 859, 908, 916, 956, 869, 919,
928, 966, 937, 976, 985, 1008, 179, 253, 278, 380, 318, 400, 418, 539, 305,
424, 442,556,457, 575, 596, 689, 322, 450, 478, 573, 495, 598, 610, 710, 517,
620, 639, 722, 655, 746, 753, 834, 329, 474, 491, 608, 523, 637, 629, 734, 546,
647, 663, 749, 679, 773, 775, 851, 569, 668, 692, 766, 703, 782, 796, 861, 724,
805, 812, 880, 825, 890, 901, 948, 354, 527, 503, 645, 560, 671, 665, 767, 594,
683, 699, 786, 712, 793, 809, 876, 607, 700, 716, 797, 744, 818, 827, 887, 755,
828, 840, 897, 857, 911, 918, 962, 640, 721, 741, 819, 768, 846, 354, 905, 777,
841, 863, 913, 874, 923, 934, 969, 800, 870, 881, 930, 8§93, 940, 925, 980, 902,
946, 954, 973, 957, 989, 995, 1013, 375, 576, 543, 682, 605, 702, 707, 803,
632, 728, 736, 821, 756, 832, 850, 907, 658, 742, 764, 829, 781, 852, 865, 914,
794, 873, 862, 922, 888, 933, 939, 974, 686, 779, 760, 856, 808, 867, 832, 926,
816, 885, 892, 943, 903, 936, 950, 982, 839, 896, 909, 947, 917, 955, 964, 987,
924,960,970,998,977,991,1001,1017,725,785,815,883,830;891,900,
945, 845, 910, 906, 958, 921, 952, 965, 992, 864, 912, 927, 968, 935, 963, 979,
996, 944, 981, 971, 999, 986, 1004, 1006, 1015, 877, 932, 941, 972, 953, 978,
983, 1002, 959, 984, 994, 1009, 988, 1003, 1011, 1020, 967, 997, 990, 1007,
1000, 1014, 1010, 1019, 1005, 1012, 1016, 1021, 1018).

Trong vi du nay, chudi Z cu thé 1a: [1, 2, (5, 11, 3, 13, 8, 25, 4, 16, 19, 29,
12, 34, 37,71, 6, 18, 14, 31, 21, 40, 48, 77, 23, 52, 42, 85, 58, 93, 100, 162, 7,
17,22,43,26, 51, 47, 89, 30, 56, 63, 97, 68, 108, 112, 170, 36, 60, 73, 111, 78,
120, 127, 185, 84, 130, 139, 201, 149, 208, 226, 323, 9, 24, 27, 54, 35, 59, 67,
104, 38, 75, 61, 114, 81, 124, 137, 194, 44, 70, 82, 129, 92, 132, 146, 206, 101,
150, 159, 219, 172, 239, 251, 356, 53, 88, 98, 143, 109, 152, 163, 234, 116,
165, 184, 250, 198, 259, 277, 378, 131, 192, 202, 269, 213, 280, 296, 395, 232,
303, 319, 416, 339, 431, 464, 574, 15, 28, 41, 69, 32, 80, 74, 133, 46, 83, 91,
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144, 99, 156, 158, 227, 57, 95, 103, 153, 110, 168, 183, 244, 125, 182, 193,
258, 205, 272, 288, 390, 62, 107, 122, 181, 118, 186, 196, 270, 141, 204, 214,
281, 230, 301, 314, 411, 147, 217, 235, 306, 248, 338, 348, 433, 266, 357, 364,
452, 386, 482, 498, 613, 66, 119, 136, 203, 145, 215, 224, 304, 160, 221, 238,
332,252,340, 358, 454, 173, 246, 265, 350, 279, 371, 383, 468, 293, 389, 406,
484,426, 518, 536, 641, 195, 273, 284, 373, 307, 396, 408, 508, 331, 419, 432,
530, 460, 542, 557, 667, 341, 435, 465, 547, 480, 570, 588, 681, 496, 590, 609,
698, 633, 727, 757, 844, 20, 39, 45, 86, 49, 94, 102, 164, 55, 106, 115, 174,
123, 191, 200, 294, 65, 117, 126, 197, 140, 209, 212, 297, 151, 218, 231, 317,
247,337, 345, 445, 72, 134, 138, 210, 154, 223, 236, 336, 169, 243, 254, 346,
263,372,374,471, 177, 262, 274, 368, 287, 385, 403, 486, 311, 412, 420, 510,
439, 528, 551, 654, 79, 157, 167, 240, 176, 256, 267, 359, 189, 276, 283, 388,
299, 397, 415, 514, 228, 291, 309, 413, 324, 423, 440, 532, 352, 441, 461, 545,
479, 572, 585, 687, 255, 328, 347, 428, 365, 453, 473, 559, 377, 463, 488, 581,
512, 597, 621, 708, 407, 500, 516, 611, 534, 625, 601, 740, 553, 648, 670, 720,
678, 772, 791, 849, 90, 175, 187, 286, 222, 300, 313, 410, 242, 316, 330, 434,
351, 446, 469, 563, 261, 349, 362, 444, 384, 467, 492, 577, 398, 502, 504, 595,
524, 618, 630, 723, 290, 381, 370, 475, 404, 494, 513, 604, 427, 522, 538, 628,
555, 638, 659, 747, 451, 540, 566, 651, 579, 673, 693, 765, 599, 684, 711, 802,
730, 807, 814, 878, 326, 387, 425, 520, 447, 526, 549, 643, 477, 568, 561, 664,
592, 675, 695, 783, 490, 583, 606, 705, 623, 690, 737, 795, 646, 743, 714, 817,
761, 831, 848, 899, 506, 616, 635, 717, 656, 733, 750, 822, 662, 754, 787, 847,
769, 836, 871, 938, 701, 799, 776, 858, 806, 875, 866, 929, 837, 884, 894, 949,
920, 961, 975, 993, 10, 33, 76, 121, 50, 135, 105, 211, 64, 155, 171, 225, 128,
249, 257, 333, 87, 166, 142, 237, 180, 260, 292, 361, 178, 298, 268, 382, 312,
399, 414, 533, 96, 161, 207, 275, 190, 295, 282, 393, 220, 308, 321, 417, 335,
436, 449, 541, 241, 327, 344, 443, 355, 462, 470, 567, 367, 481, 499, 587, 509,
614, 626, 738, 113, 188, 199, 302, 245, 315, 334, 430, 229, 343, 353, 456, 366,
466, 483, 580, 271, 363, 376, 489, 392, 472, 497, 600, 405, 521, 531, 619, 552,
649, 660, 759, 289, 391, 401, 519, 422, 507, 537, 634, 438, 544, 571, 650, 582,
669, 685, 774, 476, 562, 591, 680, 603, 691, 713, 788, 636, 706, 729, 810, 745,
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820, 842, 915, 148, 216, 264, 342, 233, 360, 369, 485, 285, 379, 394, 501, 409,
525, 535, 627, 310, 402, 421, 511, 437, 554, 564, 652, 455, 550, 578, 666, 602,
694, 709, 780, 320, 429, 448, 558, 459, 565, 586, 677, 493, 589, 617, 697, 631,
715,735, 804, 515, 615, 642, 718, 657, 731, 748, 823, 674, 762, 771, 835, 790,
855, 872, 931, 325, 458, 487, 593, 505, 612, 624, 719, 529, 622, 644, 739, 661,
758, 770, 833, 548, 653, 672, 752, 688, 763, 784, 853, 704, 789, 798, 860, 813,
879, 889, 942, 584, 676, 696, 778, 726, 792, 801, 868, 732, 811, 824, 886, 838,
895, 904, 951, 751, 826, 843, 898, 859, 908, 916, 956, 869, 919, 928, 966, 937,
976, 985, 1008, 179, 253, 278, 380, 318, 400, 418, 539, 305, 424, 442, 556,
457, 575, 596, 689, 322, 450, 478, 573, 495, 598, 610, 710, 517, 620, 639, 722,
655, 746, 753, 834, 329, 474, 491, 608, 523, 637, 629, 734, 546, 647, 663, 749,
679, 773, 775, 851, 569, 668, 692, 766, 703, 782, 796, 861, 724, 805, 812, 880,
825, 890, 901, 948, 354, 527, 503, 645, 560, 671, 665, 767, 594, 683, 699, 786,
712,793, 809, 876, 607, 700, 716, 797, 744, 818, 827, 887, 755, 828, 840, 897,
857, 911, 918, 962, 640, 721, 741, 819, 768, 846, 854, 905, 777, 841, 863, 913,
874,923, 934, 969, 800, 870, 881, 930, 893, 940, 925, 980, 902, 946, 954, 973,
957, 989, 995, 1013, 375, 576, 543, 682, 605, 702, 707, 803, 632, 728, 736,
821, 756, 832, 850, 907, 638, 742, 764, 829, 781, 852, 865, 914, 794, 873, 862,
922, 888, 933, 939, 974, 686, 779, 760, 856, 808, 867, 882, 926, 816, 885, 892,
943, 903, 936, 950, 982, 839, 896, 909, 947, 917, 955, 964, 987, 924, 960, 970,
998, 977, 991, 1001, 1017, 725, 785, 815, 883, 830, 891, 900, 945, 845, 910,
906, 958, 921, 952, 965, 992, 864, 912, 927, 968, 935, 963, 979, 996, 944, 981,
971, 999, 986, 1004, 1006, 1015, 877, 932, 941, 972, 953, 978, 983, 1002, 959,
984, 994, 1009, 988, 1003, 1011, 1020, 967, 997, 990, 1007, 1000, 1014, 1010,
1019, 1005, 1012, 1016, 1021, 1018), 1022, 1023, 1024].

Vidu3

(21) Khi N = 64, chudi nay 12 chudi Q, va chudi Q ¢6 thé bao gom 11 chudi
con ma c6 céc vi tri phan tir thay ddi duge. Gia tri ctia n nam trong khoang tir 1
dén 11. Chubi nay c6 thé 1a:

(=15}

= =7 (m= (=56 (=23 {m=
[1, 2, L7 17, 17799 (0= (79 g5, 00, 19 I S

> T & >
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LT L 30, L7746, 52,47, 54, 55, 58, 59, L L, 48, 56, 60, 62,

63, 64].

{m=3%

Trong vi du kha thi, L™ ¢6 thé nhu sau: L] =(5,9,3); L'i;m:is; = (33,

7,4, 13,6, 19, 10, 34, 18, 11, 21, 35, 25, 8, 37); LS = (12, 41); L7 =
(20, 14, 49); 1LE°=% = (27, 36, 39, 23, 38, 26); L7 = (42, 29); LYY =

(50, 43, 45, 16,51); LS = (24, 53); LYY = (57, 28, 40); L7 = (44,

(=2}

31 va LT = (61, 32).

. ~. (m=3) ~.
N = 64, va c4c vi trf ciia cac phén tir trong chudi con L trong chudi Q

c¢6 thé dugc trao ddi trong chudi con Lg.ngé, chéng han, c6 thé 1a (5,9, 3), va
c6 thé duge trao doi thanh (3, 9, 5) hoic (5, 3, 9).

Trong vi du nay, chudi Q cu thé 1a: [1, 2, (5,9, 3), 17, (33, 7. 4, 13,6, 19, 10,
34,18, 11, 21, 35, 25, 8, 37), (12, 41), (20, 14, 49), 15, 22, (27, 36, 39, 23, 38,
26), (42, 29), (50, 43, 45, 16, 51), (24, 53), (57, 28, 40), 30, (44, 31), 46, 52, 47,
54,55, 58, 59, (61, 32), 48, 56, 60, 62, 63, 64]. Tap trohg céc ddu ngodc don 13
chudi con L™

(22) Khi N = 64, chudi nay 13 chudi Z, va chudi Z ¢ thé bao gdbm mot (n =
1) chudi con ma ¢é cac vi tri phan ti thay dbi duge. Chudi nay c6 thé la:

[1,2, L7 62,63, 64].

Trong vi du kha thi, LS 6 thé nhu sau: Lo = (5,9,3, 11, 8, 20, 4, 13,
16, 22, 10, 25, 27, 40, 6, 15, 12, 24, 17, 28, 32, 42, 19, 34, 29, 45, 36, 47, 49,
58, 7, 14, 18, 30, 21, 33, 31, 46, 23, 35, 38, 48, 39, 50, 52, 59, 26, 37, 41, 51,

| WL—'.:S >

43,53, 54, 60, 44, 55, 56, 61, 57). Cac vi tri cta cic phan tir trong ™ co
thé duoc trao c’101 trong chudi con.

Trong vi du nay, chudi Z cu thé 1a: [1,2,(5,9,3,11, 8, 20,4, 13, 16, 22, 10,
25,27,40,6, 15, 12,24, 17, 28, 32,42, 19, 34, 29, 45, 36, 47, 49, 58, 7, 14, 18,
30, 21, 33, 31, 46, 23, 35, 38, 48, 39, 50, 52, 59, 26, 37, 41, 51, 43, 53, 54, 60,
44,55, 56, 61,57), 62, 63, 64].
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(23) Khi N = 128, chudi nay 13 chudi Q, va chudi Q c¢6 thé bao gdm 17
chudi con ma c6 cdc vi tri phin tir thay dbi dwoc. Gid tri ctia n nim trong
khoang tir 1 d@én 17. Chudi nay c6 thé 1a:

(m=3) (m=203  (m=6 (m=11)
[1,2, LS9 17, (7200 (=€) 5y plm=1l)

|m 12% \m— v (m=7)
3 , 77, L.

3 9 9

(=4 {m=15] (ra=4; (=3} (=2
52, LOFH T lmEs g Ly -

VIS S B Fa L, 511‘;1:%5 94,
L7110, 116, 111, 118, L™, 112, 120, 124, 126, 127, 128].

Trong vi du kha thi, 1&™ ¢6 thé nhu sau: L™ =(5,9,3); Ly - = (33,
7,65, 4, 13, 6, 19, 10, 34, 18, 11, 21, 35, 25, 66, 8, 37, 67, 12, 41); LS =

i~ 1A O AN s o~ vm—ili
(20, 14, 69, 49, 15, 73); L = (27, 36, 81, 39, 23, 38, 26, 97, 68, 42

/-
©

L™= = (70, 50, 75, 43, 71, 45, 82, 16, 51, 74, 24, 53); 107 = (83, 57, 28,
98, 40, 85, 30); Lo = (44, 99, 31, 89, 72, 46, 101); LS"°Y = (47, 76, 105,
54); L7 = (78, 55, 84, 58, 113, 86, 79, 59, 100, 87, 61, 90, 102, 91, 32);

LY = (103, 106, 48, 93); Loy~ = (107, 56, 114); Ly~ = (80, 109);

ic

L«:m=2; = (60, 115); L'm—3} = (88, 62, 117); L (m_“ = (92, 63, 121, 104);

13

L™ = (108,95); va LG = (119,122, 123, 64, 125, 96).

is

49/133

Trong vi du nay, chudi Q cu thé 1a: [1,2,(5,9,3),17,(33,7, 65,4,13,6, 19,
10, 34, 18, 11, 21, 35, 25, 66, 8, 37, 67, 12, 41), (20, 14, 69, 49, 15, 73), 22, (27,

36, 81, 39, 23, 38, 26, 97, 68, 42, 29), (70, 50, 75, 43, 71, 45, 82, 16, 51, 74, 24,
53), 77, (83, 57, 28, 98, 40, 85, 30), (44, 99, 31, 89, 72, 46, 101), 52, (47, 76,
105, 54), (78, 55, 84, 58, 113, 86, 79, 59, 100, 87, 61, 90, 102, 91, 32), (103,
106, 48, 93), (107, 56, 114), (80, 109), (60, 115), (88, 62, 117), (92, 63, 121,
104), 94, (108, 95), 110, 116, 111, 118, (119, 122, 123, 64, 125, 96), 112, 120,
124, 126, 127, 128].

(34) Khi N = 128, chudi nay 13 chudi Z, va chudi Z c6 thé bao gdm mét (n =

1) chudi con ma c6 cac vi tri phin tr thay d6i dugc. Chudi ndy c6 thé 1a:
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[1,2, £57% 126, 127, 128].
Trong vi du kha thi, L& ¢6 thé nhu sau: L™ =(5, 10, 3, 12, 8, 22, 4,

14, 17, 25, 11, 28, 31, 52, 6, 16, 13, 27, 18, 33, 38, 55, 20, 40, 34, 60, 44, 64,
67,91, 7, 15, 19, 35, 23, 39, 37, 62, 26, 43, 48, 65, 50, 70, 73, 94, 30, 46, 53,
72, 56,76, 78, 97, 59, 80, 84, 101, 87, 104, 107, 120, 9, 21, 24, 42, 29, 45, 49,
69, 32, 54, 47, 74, 57, 17, 83, 99, 36, 51, 58, 79, 63, 82, 86, 103, 68, 83, 90,
106, 95, 110, 112, 122, 41, 61, 66, 85, 71, 89, 92, 109, 75, 93, 96, 111, 100, 113,
115, 123, 81,98, 102, 114, 105, 116, 117, 124, 108, 118, 119, 125, 121).

Trong vi du ndy, chudi Z cu thé 1a: [1, 2, (5, 10, 3,12, 8,22, 4, 14, 17, 25,
11,28, 31, 52, 6, 16, 13, 27, 18, 33, 38, 55, 20, 40, 34, 60, 44, 64, 67,91, 7, 15,
19, 35, 23, 39, 37, 62, 26, 43, 48, 65, 50, 70, 73, 94, 30, 46, 53, 72, 56, 76, 78,
97, 59, 80, 84, 101, 87, 104, 107, 120, 9, 21, 24, 42, 29, 45, 49, 69, 32, 54, 47,
74, 57,77, 83, 99, 36, 51, 58, 79, 63, 82, 86, 103, 68, 88, 90, 106, 95, 110, 112,
122,41, 61, 66, 85, 71, 89, 92, 109, 75, 93, 96, 111, 100, 113, 115, 123, 81, 98,
102, 114, 105, 116, 117, 124, 108, 118, 119, 125, 121), 126, 127, 128].

(25) Khi N = 256, chudi nay 1 chudi Q, va chudi Q c6 thé bao gdm chin
chudi con ma cé cac vi tri phﬁn ta thay ddi duge. Gia tri cia n ndm trong
Kkhoang tir 1 &n 9. Chudi ndy c6 thé Ia:

(m=5}

(m=3} (m=20%% _(m=14) ,(m=3} _{m—2} (=2} C
[17 27 L]_ s 177 LZ 9 Lg 5 Lx; 9 Lg; b 2229 LS B f"}' 9

L9, LD 040,248, 252, 254, 255, 256].

g

(=205

Trong vi du kha thi, L% ¢4 thé nhu sau: Lgmza} = (5,9, 3); L}

(33,7, 65,4, 13,6, 19, 129, 10, 34, 18, 11, 21, 35, 25, 66, 8, 37, 67, 130, 12, 41,
20, 133, 14, 69, 49, 15, 73, 22, 131, 27, 36, 81, 137, 39, 23, 38, 26, 97, 68, 42,
145, 29, 70, 50, 75, 161, 43, 193, 71, 45, 132, 82, 16, 51, 135, 74, 24, 53, 134,
77, 83, 138, 57, 28, 98, 40, 139, 85, 30, 146, 44, 99, 141, 31, 89, 147, 72, 162,
46, 101, 149, 52, 47, 76, 105, 165, 194, 54, 163, 78, 153, 55, 84, 58, 113, 86,
136, 195, 79, 59, 169, 100, 140, 197, 87, 177, 61, 90, 102, 148, 142, 143, 91,
201, 32, 103, 106, 150, 48, 93, 209, 164, 154, 151, 107, 56, 166, 114, 155, 80,
225, 167, 109, 60, 115, 196, 170, 157, 88, 62, 117, 171, 198, 178, 92, 202, 199,
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63, 144, 173, 121, 104, 179, 203, 94, 152, 210, 181, 108, 95, 205, 156, 110, 211,
185, 116, 168, 158, 226, 111, 213, 118, 172, 227, 159, 217, 119, 174, 122, 200,
180, 229, 175, 123, 64, 233, 204, 182, 125, 206, 241, 183, 212, 96, 186, 207,
187, 214, 228, 112, 215, 189, 218, 160, 120, 230, 219); L™ = (231, 176,

m=3}

124, 234, 221, 126, 235, 184, 242, 188, 208, 237, 127, 243); LL = (216,

245,190); L™ = (220, 249, 191, 232); L7 =(236,223); LT = (238,
244,239, 246, 128); L™ = (247,250,251, 192); va LS = (253,224).

Trong vi du nay, chudi Q cu thé 1a: [1,2,(5,9,3),17,(33,7, 65,4, 13,6, 19,
129, 10, 34, 18, 11, 21, 35, 25, 66, 8, 37, 67, 130, 12, 41, 20, 133, 14, 69, 49,
15, 73, 22, 131, 27, 36, 81, 137, 39, 23, 38, 26, 97, 68, 42, 145, 29, 70, 50, 75,
161, 43, 193, 71, 45, 132, 82, 16, 51, 135, 74, 24, 53, 134, 77, 83, 138, 57, 28,
98, 40, 139, 85, 30, 146, 44, 99, 141, 31, 89, 147, 72, 162, 46, 101, 149, 52, 47,
76, 105, 165, 194, 54, 163, 78, 153, 55, 84, 58, 113, 86, 136, 195,79, 59, 169,
100, 140, 197, 87, 177, 61, 90, 102, 148, 142, 143, 91, 201, 32, 103, 106, 150,
48, 93,209, 164, 154, 151, 107, 56, 166, 114, 155, 80, 225, 167, 109, 60, 115,
196, 170, 157, 88, 62, 117, 171, 198, 178, 92, 202, 199, 63, 144, 173, 121, 104,
179, 203, 94, 152, 210, 181, 108, 95, 205, 156, 110, 211, 185, 116, 168, 158,
226, 111, 213, 118, 172, 227, 159, 217, 119, 174, 122, 200, 180, 229, 175, 123,
64, 233, 204, 182, 125, 206, 241, 183, 212, 96, 186, 207, 187, 214, 228, 112,
215, 189, 218, 160, 120, 230, 219), (231, 176, 124, 234, 221, 126, 235, 184,
242, 188, 208, 237, 127, 243), (216, 245, 190), (220, 249, 191, 232), 222, (236,
223), (238, 244, 239, 246, 128), (247, 250, 251, 192), (253, 224), 240, 248, 252,
254,255, 256].

(26) Khi N = 256, chudi nay 1 chudi Z, va chubi Z c6 thé bao gdm mot (n =
1) chudi con ma c6 céc vi tri phin tir thay dbi duoc. Chudi nay cé thé 1a:

[1,2, L5 254,255 256].

{m=251)

Trong vi du kha thi, L7 ¢6 thé nhu sau: L, = (5,10, 3,12, 8, 23, 4,

15, 18, 27, 11, 31, 34, 61, 6, 17, 13, 29, 19, 36, 43, 65, 21, 45, 38, 72, 50, 77,
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82, 123,7, 16, 20, 39, 24, 44, 42, 74, 28, 48, 55, 79, 58, 87, 91, 127, 33, 52, 62,
90, 66, 96, 100, 134, 71, 102, 108, 142, 115, 148, 156, 193, 9, 22, 25, 47, 32,
51, 57, 85, 35, 64, 53, 92, 68, 98, 107, 138, 40, 60, 69, 101, 76, 104, 113, 147,
83, 116, 121, 153, 128, 163, 168, 202, 46, 73, 80, 110, 88, 117, 124, 160, 93,
125,133, 167, 141, 171, 178, 208, 103, 136, 143, 174, 149, 180, 185, 213, 159,
187, 192, 218, 197, 221, 228, 244, 14, 26, 37, 59, 30, 67, 63, 105, 41, 70, 75,
111, 81, 119, 120, 157, 49, 78, 84, 118, 89, 126, 132, 164, 99, 131, 137, 170,
146, 176, 183, 212, 54, 86, 97, 130, 94, 135, 140, 175, 109, 145, 150, 181, 158,
186, 191, 217, 114, 152, 161, 189, 166, 196, 200, 223, 173, 203, 205, 225, 210,
232, 235, 248, 56, 95, 106, 144, 112, 151, 155, 188, 122, 154, 162, 195, 169,
198, 204, 226, 129, 165, 172, 201, 179, 206, 209, 230, 184, 211, 215, 233, 220,
237,239,250, 139, 177, 182, 207, 190, 214, 216, 236, 194, 219, 222, 238, 227,
240, 242, 251, 199, 224, 229, 241, 231, 243, 245, 252, 234, 246, 247, 253,
249).

Trong vi du nay, chudi Z cu thé 1a: [1,2,(5,10,3,12, 8, 23, 4, 15, 18, 27,
11, 31, 34, 61, 6, 17, 13, 29, 19, 36, 43, 65, 21, 45, 38, 72, 50, 77, 82, 123, 7,
16, 20, 39, 24, 44, 42, 74, 28, 48, 55,79, 58, 87, 91, 127, 33, 52, 62, 90, 66, 96,
100, 134, 71, 102, 108, 142, 115, 148, 156, 193, 9, 22, 25, 47, 32, 51, 57, 85,
35, 64, 53, 92, 68, 98, 107, 138, 40, 60, 69, 101, 76, 104, 113, 147, 83, 116, 121,
153, 128, 163, 168, 202, 46, 73, 80, 110, 88, 117, 124, 160, 93, 125, 133, 167,
141, 171, 178, 208, 103, 136, 143, 174, 149, 180, 185, 213, 159, 187, 192, 218,
197,221, 228, 244, 14, 26, 37, 59, 30, 67, 63, 105, 41, 70, 75, 111, 81, 119, 120,
157, 49, 78, 84, 118, 89, 126, 132, 164, 99, 131, 137, 170, 146, 176, 183, 212,
54, 86, 97, 130, 94, 135, 140, 175, 109, 145, 150, 181, 158, 186, 191, 217, 114,
152, 161, 189, 166, 196, 200, 223, 173, 203, 205, 225, 210, 232, 235, 248, 56,
95, 106, 144, 112, 151, 155, 188, 122, 154, 162, 195, 169, 198, 204, 226, 129,
165, 172, 201, 179, 206, 209, 230, 184, 211, 215, 233, 220, 237, 239, 250, 139,
177, 182, 207, 190, 214, 216, 236, 194, 219, 222, 238, 227, 240, 242, 251, 199,
224,229, 241, 231, 243, 245, 252, 234, 246, 247, 253, 249), 254, 255, 256].

(27) Khi N = 512, chudi ndy 13 chudi Q, va chudi Q c6 thé bao gdm bén

- chuoi con ma cé cac vi tri phan tr thay doi duge. Gia tri cia n ndm trong
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khoang tir 1 dén 4. Chudi nay c6 thé 13:

(=2

[1,2, L% 17, L7749 (=0 179 508, 510, 511, 512].

z > Lg , Ly
] s 7m 2 - S
Trong vi du kha thi, L5~ c6 thé nhu sau: LY = (5, 9, 3); L‘:;.m &)

(33,7, 65, 4, 13, 6, 19, 129, 10, 34, 18, 11, 257, 21, 35, 25, 66, 8, 37, 67, 130,
12, 41, 20, 133, 14, 69, 49, 15, 73, 258, 22, 131, 27, 36, 81, 259, 137, 39, 23,
261, 38,26, 97, 68, 265, 42, 145, 29, 70, 50, 75, 161, 43, 273, 193, 71, 45, 132,
82, 16, 289, 51, 135, 74, 24, 53, 321, 134, 77, 83, 138, 57, 28, 260, 98, 40, 385,
139, 85, 30,.262, 146, 44, 99, 141, 31, 89, 263, 147, 72, 266, 162, 46, 101, 149,
52,47,76,267, 105,274, 165, 194, 54, 163, 269, 78, 153, 275, 55, 84, 58, 113,
86, 136, 290, 195, 79, 291, 59, 277, 169, 100, 140, 197, 87, 177, 61, 90, 281,
102, 148, 293, 142, 322, 143, 91, 201, 32, 103, 264, 106, 323, 150, 297, 48, 93,
209, 268, 386, 325, 305, 164, 154, 151, 107, 56, 166, 387, 329, 270, 114, 155,
80, 225, 167, 276, 109, 271, 60, 115, 196, 170, 157, 88, 62, 278, 292, 279, 117,
171, 198, 178, 282, 92, 202, 389, 294, 199, 63, 144, 337, 173, 283, 121, 104,
179, 295, 203, 94, 324, 393, 298, 152, 210, 285, 181, 108, 95, 205, 299, 353,
326, 156, 110, 401, 306, 301, 211, 185, 327, 116, 168, 158, 226, 307, 330, 111,
213, 118, 172, 331, 227, 388, 309, 159, 417, 338, 217, 272, 119, 280, 333, 390,
174, 122, 200, 180, 229, 339, 313, 391, 175, 394, 284, 123, 64, 341, 449, 354,
395,233,204, 296, 286, 182, 125, 206, 241, 287, 300, 355, 183, 402, 212, 397,
345, 96, 186, 207, 328, 403, 187, 357, 308, 419, 214, 302, 228, 303, 361, 112,
418,215,405,310,189,450,332,218,160,120,230,334,409,311,421,219,
369,231, 392, 176, 314, 340, 335, 124, 234, 315, 342, 451, 221, 425, 356, 126,
235, 184, 396, 242, 317, 343, 346, 404, 288, 398, 453, 433, 188, 358, 208, 237,
347,362, 127, 243, 406, 216, 399, 304, 359, 420, 457, 349, 245, 190, 220, 312,
363, 465, 407, 422, 249, 191, 370, 410, 411, 481, 232, 316, 365, 423, 336, 371,
222,452, 426,413, 454, 318, 236, 344, 373, 223, 427, 434, 238, 348, 244, 455,
319, 377, 429, 239, 360, 459, 400, 435, 458, 246, 350, 128, 408, 437, 364, 466,
351, 247,250,461, 412, 366, 441, 375, 424, 467, 251, 372, 192, 482, 414, 367,
469, 374, 428, 415, 253, 483, 430, 224, 456, 473, 378, 436, 320, 485, 431, 489,
460, 240, 379, 438, 462, 381, 248, 442, 352, 470, 439, 463, 252, 497, 468, 368,

53



54035 54/133

443, 475, 484, 380, 416, 254, 445, 486, 471, 376, 474, 432, 487, 490, 255, 477);
L7 = (440, 493, 382, 499, 464, 491, 383, 472, 498, 444, 501, 446, 447,

3 -
476, 488, 478, 494, 505, 256, 492, 479, 384, 500, 503, 495, 502, 448, 506, 507,

{m=2}%

480, 509); va Ly~ = (504, 496).

T&ong\d(hlnay;chuéi()cuthélé:[1,43,273,193,71,45,132,82,16,289,
51, 135, 74, 24, 53, 321, 134,77, 83, 138, 57, 28, 260, 98, 40, 385, 139, 85, 30,
262, 146, 44,99, 141, 31, 89, 263, 147, 72, 266, 162, 46, 101, 149, 52, 47, 76,
267, 105, 274, 165, 194, 54, 163, 269, 78, 153, 275, 55, 84, 58, 113, 86, 136,
290, 195, 79, 291, 59, 277, 169, 100, 140, 197, 87, 177, 61, 90, 281, 102, 148,
293, 142, 322, 143, 91, 201, 32, 103, 264, 106, 323, 150, 297, 48, 93, 209, 268,
386, 325, 305, 164, 154, 151, 107, 56, 166, 387, 329, 270, 114, 155, 80, 225,
167,276, 109, 271, 60, 115, 196, 170, 157, 88, 62,278,292, 279, 117, 171, 198,
178, 282, 92, 202, 389, 294, 199, 63, 144, 337, 173, 283, 121, 104, 179, 295,
203, 94, 324, 393, 298, 152, 210, 285, 181, 108, 95, 205, 299, 353, 326, 156,
110, 401, 306, 301, 211, 185, 327, 116, 168, 158, 226, 307, 330, 111, 213, 118,
172,331, 227, 388, 309, 159, 417, 338,217, 272, 119, 280, 333, 390, 174, 122,
200, 180, 229, 339, 313, 391, 175, 394, 284, 123, 64, 341, 449, 354, 395, 233,
204, 296, 286, 182, 125, 206, 241, 287, 300, 355, 183, 402, 212, 397, 345, 96,
186, 207, 328, 403, 187, 357, 308, 419, 214, 302, 228, 303, 361, 112, 418, 215,
405, 310, 189, 450, 332, 218, 160, 120, 230, 334, 409, 311, 421, 219, 369, 231,
392, 176, 314, 340, 335, 124, 234, 315, 342, 451, 221, 425, 356, 126, 235, 184,
396,242,317,343,346,404,288,398,453,433,188,358,208,237,347,362,
127,243,406,216,399,304,359,420,457,349,245,190,220,312,363,465,
407,422, 249, 191, 370, 410, 411, 481, 232, 316, 365, 423, 336, 371, 222, 452,
426, 413,454,318, 236, 344, 373, 223, 427, 434, 238, 348, 244, 455, 319, 377,
429,239, 360, 459, 400, 435, 458, 246, 350, 128, 408, 437, 364, 466, 351, 247,
250, 461,412, 366, 441, 375, 424, 467, 251, 372, 192, 482, 414, 367, 469, 374,
428, 415, 253, 483, 430, 224, 456, 473, 378, 436, 320, 485, 431, 489, 460, 240,
379, 438, 462, 381, 248, 442, 352, 470, 439, 463, 252, 497, 468, 368, 443, 475,
484, 380, 416, 254, 445, 486, 471, 376, 474, 432, 487, 490, 255, 477), (440,
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493,382,499, 464, 491, 383, 472, 498, 444, 501, 446, 447, 476, 488, 478, 494,
505, 256, 492, 479, 384, 500, 503, 495, 502, 448, 506, 507, 480, 509), (504,
496), 508, 510, 511, 512].

(28) Khi N = 512, chudi nay 13 chudi Z, va chubi Z c6 thé bao gdbm mot (n =
1) chudi con ma c6 cac vi tri phan tir thay ddi dugc. Chudi nay cé thé 1a: [1, 2,
(=507

7510, 511, 512].
Trong vi du kha thi, L& ¢6 thé nhu sau: L™ = (5, 10, 3, 12, 8, 24, 4,

15, 18, 28, 11, 32, 35, 67, 6, 17, 13, 30, 20, 38, 46, 72, 22, 49, 40, 80, 55, 87,
93,146,7,16,21,41,25,48,45,83,29;53,60,90,64,100,104,153,34,57,
69, 103, 73, 111, 117, 164, 79, 119, 127, 177, 135, 183, 197, 264, 9, 23, 26, 51,
33, 56, 63,97, 36, 71, 58, 105, 76, 114, 125, 171, 42, 66, 77, 118, 86, 121, 133,
182, 94, 136, 144, 192, 154, 207, 216, 285, 50, 82, 91, 130, 101, 138, 147, 203,
107, 149, 163, 215, 175, 222, 235, 299, 120, 169, 178, 229, 187, 237, 248, 309,
202, 253, 263, 323, 274, 331, 350, 407, 14, 27, 39, 65, 31, 75, 70, 122, 44, 78,
85, 131, 92, 141, 143, 198, 54, 89, 96, 139, 102, 151, 162, 211, 115, 161, 170,
221, 181, 231, 243, 308, 59, 99, 112, 160, 109, 165, 173, 230, 129, 180, 188,
238, 200, 252, 260, 319, 134, 190, 204, 255, 214, 273, 280, 333, 227, 286, 290,
344, 304, 361, 369, 424, 62, 110, 124, 179, 132, 189, 196, 254, 145, 193, 206,
270, 217,275, 287, 346, 155, 212, 226, 282, 236, 294, 301, 353, 246, 307, 315,
362, 328, 380, 389, 435, 172, 232, 240, 296, 256, 310, 317, 374, 269, 324, 332,
386, 347, 392, 399, 445, 276, 335, 351, 394, 360, 405, 413, 450, 368, 414, 422,
456, 432, 465, 474, 494, 19, 37, 43, 81, 47, 88, 95, 148, 52, 98, 106, 156, 113,
168, 176, 247, 61, 108, 116, 174, 128, 184, 186, 249, 137, 191, 201, 262, 213,
272,277, 340, 68, 123, 126, 185, 140, 195, 205, 271, 152, 210, 218, 278, 225,
295, 297, 355, 159, 224, 233, 292, 242, 303, 313, 363, 258, 320, 325, 375, 336,
385, 396, 440, 74, 142, 150, 208, 158, 220, 228, 288, 167, 234, 239, 306, 250,
311,322,378,199,245,257,321,265,326,337,387,284,338,348,393,359,
406, 412, 452, 219, 267, 279, 330, 291, 345, 356, 400, 298, 349, 364, 410, 376,
417,427, 459, 316, 370, 379, 423, 388, 429, 419, 469, 397, 438, 446, 463, 449,
478, 482, 497, 84, 157, 166, 241, 194, 251, 259, 318, 209, 261, 268, 334, 283,
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341, 354, 402, 223, 281, 289, 339, 302, 352, 366, 408, 312, 371, 372, 416, 383,
426, 431, 464, 244, 300, 293, 357, 314, 367, 377, 420, 329, 382, 390, 430, 398,
434,442, 471,343, 391, 403, 439, 409, 447, 454, 476, 418, 451, 460, 485, 466,
487, 488, 502, 266, 305, 327, 381, 342, 384, 395, 436, 358, 404, 401, 444, 415,
448, 455, 480, 365, 411, 421, 458, 428, 453, 468, 483, 437, 470, 461, 489, 475,
491, 496, 505, 373, 425, 433, 462, 441, 467, 472, 490, 443, 473, 481, 495, 477,
492, 500, 508, 457, 484, 479, 498, 486, 501, 499, 507, 493, 503, 504, 509,
506).

Trong vi du nay, chudi Z cu thé 1a: [1, 2, (5, 10, 3, 12, 8, 24, 4, 15, 18, 28,
11, 32, 35, 67, 6, 17, 13, 30, 20, 38, 46, 72, 22, 49, 40, 80, 55, 87, 93, 146, 7,
16,21, 41,25, 48, 45, 83,29, 53, 60, 90, 64, 100, 104, 153, 34, 57, 69, 103, 73,
111, 117, 164, 79, 119, 127, 177, 135, 183, 197, 264, 9, 23, 26, 51, 33, 56, 63,
97, 36, 71, 58, 105, 76, 114, 125, 171, 42, 66, 77, 118, 86, 121, 133, 182, 94,
136, 144, 192, 154, 207, 216, 285, 50, 82, 91, 130, 101, 138, 147, 203, 107,
149, 163, 215, 175, 222, 235, 299, 120, 169, 178, 229, 187, 237, 248, 309, 202,
253, 263, 323, 274, 331, 350, 407, 14, 27, 39, 65, 31, 75, 70, 122, 44, 78, 85,
131, 92, 141, 143, 198, 54, 89, 96, 139, 102, 151, 162, 211, 115, 161, 170, 221,
181, 231, 243, 308, 59, 99, 112, 160, 109, 165, 173, 230, 129, 180, 188, 238,
200, 252, 260, 319, 134, 190, 204, 255, 214, 273, 280, 333, 227, 286, 290, 344,
304, 361, 369, 424, 62, 110, 124, 179, 132, 189, 196, 254, 145, 193, 206, 270,
217,275, 287, 346, 155, 212, 226, 282, 236, 294, 301, 353, 246, 307, 315, 362,
328, 380, 389, 435, 172, 232, 240, 296, 256, 310, 317, 374, 269, 324, 332, 386,
347,392, 399, 445, 276, 335, 351, 394, 360, 405, 413, 450, 368, 414, 422, 456,
432, 465, 474, 494, 19, 37, 43, 81, 47, 88, 95, 148, 52, 98, 106, 156, 113, 168,
176, 247, 61, 108, 116, 174, 128, 184, 186, 249, 137, 191, 201, 262, 213, 272,
277, 340, 68, 123, 126, 185, 140, 195, 205, 271, 152, 210, 218, 278, 225, 295,
297,355, 159, 224, 233, 292, 242, 303, 313, 363, 258, 320, 325, 375, 336, 385,
396, 440, 74, 142, 150, 208, 158, 220, 228, 288, 167, 234, 239, 306, 250, 311,
322, 378, 199, 245, 257, 321, 265, 326, 337, 387, 284, 338, 348, 393, 359, 406,
412, 452,219, 267, 279, 330, 291, 345, 356, 400, 298, 349, 364, 410, 376, 417,
427, 459, 316, 370, 379, 423, 388, 429, 419, 469, 397, 438, 446, 463, 449, 478,
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482, 497, 84, 157, 166, 241, 194, 251, 259, 318, 209, 261, 268, 334, 283, 341,
354, 402, 223, 281, 289, 339, 302, 352, 366, 408, 312, 371, 372, 416, 383, 426,
431, 464, 244, 300, 293, 357, 314, 367, 377, 420, 329, 382, 390, 430, 398, 434,
442, 471,343, 391, 403, 439, 409, 447, 454, 476, 418, 451, 460, 485, 466, 487,
488, 502, 266, 305, 327, 381, 342, 384, 395, 436, 358, 404, 401, 444, 415, 448,
455, 480, 365, 411, 421, 458, 428, 453, 468, 483, 437, 470, 461, 489, 475, 491,
496, 505, 373, 425, 433, 462, 441, 467, 472, 490, 443, 473, 481, 495, 477, 492,
500, 508, 457, 484, 479, 498, 486, 501, 499, 507, 493, 503, 504, 509, 506), 510,
511, 512].

(29) Khi N = 1024, chudi nay 1a chudi Q, va chudi Q c6 thé bao gdm ba (n
=3) chudi con ma cé cac vi tri phdn tr thay ddi duoc. Chubdi ndy cé thé 1a:

[1,2, ™9 17, L0510 =2 1000, 1022, 1023, 1024].

3

A(m=1612%

Trong vi du kha thi, 13" c6 thé nhu sau: LV = (5, 9, 3); Lo =

(33, 7, 65, 513, 4, 13, 6, 19, 129, 10, 34, 18, 11, 257, 21, 35, 25, 66, 8, 37, 67,
130, 12, 41, 20, 133, 514, 14, 69, 49, 15, 73, 258, 22, 131, 27, 36, 81, 259, 137,
39,23, 261, 517, 38, 26, 97, 68, 265, 42, 145, 29, 70, 50, 75, 161, 43, 521, 273,
193, 71, 45, 132, 82, 16, 289, 51, 135, 74, 515, 24, 53, 321, 134, 77, 83, 138,
57, 28, 260, 529, 98, 40, 385, 139, 85, 30, 262, 146, 545, 44, 99, 141, 31, 89,
263, 147,72, 519, 266, 162, 46, 101, 149, 52, 47, 577, 76, 267, 105, 274, 165,
194, 54, 516, 163, 269, 78, 153, 275, 55, 525, 84, 58, 113, 86, 136, 290, 518,
195, 79, 291, 59, 277, 169, 531, 100, 140, 197, 87, 177, 641, 61, 90, 281, 102,
148, 293, 522, 142, 322, 143, 91, 201, 546, 32, 103, 264, 106, 530, 323, 150,
297, 48, 523, 93, 209, 268, 386, 325, 305, 537, 769, 533, 164, 154, 151, 107,
56, 166, 387, 578, 329, 549, 270, 114, 155, 80, 225, 167, 276, 109, 579, 271,
60, 115, 196, 170, 157, 88, 547, 62, 278, 292, 520, 279, 117, 171, 198, 642, 178,
282, 92, 553, 202, 389, 294, 199, 524, 63, 144, 337, 585, 173, 283, 121, 645,
104, 179, 295, 532, 203, 94, 324, 561, 393, 298, 152, 581, 210, 285, 181, 526,
108, 95, 205, 770, 299, 353, 326, 527, 156, 110, 534, 401, 306, 301, 643, 211,
185, 327, 539, 116, 168, 593, 158, 226, 307, 548, 330, 111, 771, 213, 118, 172,
551, 331, 227, 649, 388, 309, 159, 609, 417, 338, 535, 217, 272, 550, 119, 280,
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538, 333, 390, 174, 580, 122, 200, 777, 180, 229, 554, 339, 657, 313, 541, 391,
175, 582, 394, 284, 773, 123, 673, 555, 785, 64, 341, 705, 449, 562, 354, 801,
395,233,204, 528, 583, 557, 296, 286, 182, 125, 206, 241, 644, 586, 563, 287,
300, 355, 183, 402, 212, 397, 345, 587, 833, 565, 96, 186, 207, 328, 646, 536,
403, 594, 187, 357, 589, 569, 308, 647, 419, 214, 302, 228, 303, 897, 595, 361,
112, 650, 772, 418, 540, 215, 405, 310, 189, 450, 332, 218, 160, 610, 597, 552,
651, 120, 230, 334, 409, 542, 774, 611, 658, 311, 421, 601, 219, 369, 231, 653,
392,176, 314, 340, 543, 335, 124, 556, 775, 234, 315, 659, 613, 342, 778, 451,
221,425,356, 674, 584, 126, 235, 184, 396, 242, 558, 661, 617, 317, 343, 346,
779, 564, 404, 288, 398, 453, 675, 559, 786, 433, 188, 358, 208, 665, 588, 781,
706, 677,237, 347, 566, 362, 127, 243, 590, 406, 216, 399, 567, 304, 598, 359,
802, 420, 625, 457, 787, 349, 245, 570, 190, 591, 220, 648, 312, 707, 363, 596,
465, 803, 407, 681, 422, 789, 249, 599, 191, 571, 370, 652, 410, 835, 411, 709,
481, 614,232, 573, 316, 660, 365, 423, 336, 689, 371, 793, 222, 612, 452, 602,
426, 805, 413, 654, 454, 834, 318, 713, 236, 603, 344, 544, 373, 655, 223, 615,
427,776, 434, 560, 238, 899, 618, 348, 809, 244, 721, 455, 666, 319, 605, 377,
662, 429, 780, 239, 676, 360, 837, 459, 626, 400, 663, 678, 435, 568, 458, 817,
246, 619, 350, 788, 128, 782, 898, 408, 667, 437, 592, 364, 621, 466, 737, 351,
679, 572,247, 682, 250, 627, 461, 708, 841, 412, 783, 366, 790, 441, 600, 375,
669, 629, 424,901, 467, 849, 804, 251, 791, 372, 710, 192, 574, 690, 482, 683,
414, 604, 794, 367, 714, 469, 711, 374, 575, 656, 428, 807, 415, 685, 905, 253,
616, 483, 633, 806, 430, 795, 865, 224, 691, 456, 715, 836, 473, 810, 378, 606,
620, 436, 664, 722, 320, 797, 485, 693, 913, 431, 607, 717, 489, 811, 460, 839,
668, 240, 818, 622, 379, 838, 723, 438, 697, 462, 738, 680, 381, 813, 628, 248,
900, 842, 442, 623, 929, 352, 725, 784, 470, 630, 819, 439, 670, 463, 739, 684,
252, 843, 850, 497, 902, 821, 729, 468, 634, 903, 368, 671, 792, 443, 845, 631,
475, 686, 851, 484, 692, 712, 380, 866, 796, 416, 825, 961, 741, 254, 906, 635,
445, 694, 745, 486, 808, 687, 907, 471, 576, 716, 376, 867, 914, 474, 853, 637,
798, 432, 695, 812, 487, 753, 724, 799, 490, 857, 909, 255, 718, 608, 931, 477,
698, 726, 915, 440, 820, 840, 869, 493, 719, 699, 382, 814, 624, 815, 499, 873,
740, 930, 672,917, 822, 464, 727, 962, 844, 491, 632, 730, 701, 383, 742, 846,
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921, 472, 823,852, 731, 498, 881, 743, 444, 904, 688, 826, 501, 446, 933, 847,
636, 746, 827,733, 447, 963, 937, 476, 854, 868, 638, 908, 488, 696, 747, 829,
754, 855, 858, 916, 965, 478, 910, 720, 800, 700, 494, 505, 749, 945, 859, 874,
639, 755, 256, 969, 870, 492, 479, 384, 911, 816, 918, 728, 871, 702, 932, 861,
500, 757, 732, 824, 923, 875, 977, 919, 503, 934, 744, 761, 882, 495, 703, 922,
877,502, 848, 993, 448, 734, 828, 883, 935, 964, 506, 938, 748, 856, 925, 735,
830, 966, 939, 885, 507, 750, 946, 860, 756, 480, 967, 831, 889, 941, 751, 872,
971,912, 758,947, 970, 862, 978, 876, 920, 640, 759, 949, 863, 762, 509, 973,
924, 878, 953, 887, 936, 979, 763, 504, 884, 704, 994, 926, 879, 981, 942, 765,
496, 927, 886, 995, 736, 940, 985, 968, 890, 948, 832, 508, 943, 752, 974, 997,
891, 950, 760, 893, 972, 1001, 954, 510, 864, 982, 951, 975, 764, 1009, 980,
880, 955, 987, 996, 892, 928, 511, 766, 957, 998, 983, 888, 986, 944, 999,
1002,767,989,952,1005,894,1011,958,976,512,1003,895,984;1010,
956, 988, 1013, 959, 1000, 1006, 990, 1017, 991, 1012, 768, 1004, 1015, 1007,

1018, 896, 1014, 992, 1019, 960, 1021); va L™ = (1016, 1008).

TTong\d(hlnéy;chu5i(20uthélé:[1,2,(5,9,3),17,(33,7,65,513,4,13,
6, 19, 129, 10, 34, 18, 11, 257, 21, 35, 25, 66, 8, 37, 67, 130, 12, 41, 20, 133,
514, 14, 69, 49, 15, 73, 258, 22, 131, 27, 36, 81, 259, 137, 39, 23, 261, 517, 38,
26,97, 68, 265,42, 145,29, 70, 50, 75, 161, 43, 521, 273, 193, 71, 45, 132, 82,
16, 289, 51, 135, 74, 515, 24, 53, 321, 134, 77, 83, 138, 57, 28, 260, 529, 98,
40, 385, 139, 85, 30, 262, 146, 545, 44, 99, 141, 31, 89, 263, 147, 72, 519, 266,
162, 46, 101, 149, 52, 47, 577, 76, 267, 105, 274, 165, 194, 54, 516, 163, 269,
78, 153, 275, 55, 525, 84, 58, 113, 86, 136, 290, 518, 195, 79, 291, 59, 277,
169, 531, 100, 140, 197, 87, 177, 641, 61, 90, 281, 102, 148, 293, 522, 142,
322,143, 91, 201, 546, 32, 103, 264, 106, 530, 323, 150, 297, 48, 523, 93, 209,
268, 386, 325, 305, 537, 769, 533, 164, 154, 151, 107, 56, 166, 387, 578, 329,
549, 270, 114, 155, 80, 225, 167, 276, 109, 579, 271, 60, 115, 196, 170, 157, 88,
547, 62, 278, 292, 520, 279, 117, 171, 198, 642, 178, 282, 92, 553, 202, 389,
294, 199, 524, 63, 144, 337, 585, 173, 283, 121, 645, 104, 179, 295, 532, 203,
94, 324, 561, 393, 298, 152, 581, 210, 285, 181, 526, 108, 95, 205, 770, 299,
353, 326, 527, 156, 110, 534, 401, 306, 301, 643, 211, 185, 327, 539, 116, 168,
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593, 158, 226, 307, 548, 330, 111, 771, 213, 118, 172, 551, 331, 227, 649, 388,
309, 159, 609, 417, 338, 535,217, 272, 550, 119, 280, 538, 333, 390, 174, 580,
122,200, 777, 180, 229, 554, 339, 657, 313, 541, 391, 175, 582, 394, 284, 773,
123, 673, 555, 785, 64, 341, 705, 449, 562, 354, 801, 395, 233, 204, 528, 583,
557,296,286, 182, 125, 206, 241, 644, 586, 563, 287, 300, 355, 183, 402, 212,
397, 345, 587, 833, 565, 96, 186, 207, 328, 646, 536, 403, 594, 187, 357, 589,
569, 308, 647, 419, 214, 302, 228, 303, 897, 595, 361, 112, 650, 772, 418, 540,
215, 405, 310, 189, 450, 332, 218, 160, 610, 597, 552, 651, 120, 230, 334, 409,
542,774, 611, 658, 311, 421, 601, 219, 369, 231, 653, 392, 176, 314, 340, 543,
335, 124, 556, 775, 234, 315, 659, 613, 342, 778, 451, 221, 425, 356, 674, 584,
126,235, 184,396,242 558, 661, 617,317, 343, 346, 779, 564, 404, 288, 398,
453,675, 559, 786, 433, 188, 358, 208, 665, 588, 781, 706, 677, 237, 347, 566,
362, 127,243, 590, 406, 216, 399, 567, 304, 598, 359, 802, 420, 625, 457, 7877,
349, 245, 570, 190, 591, 220, 648, 312, 707, 363, 596, 465, 803, 407, 681, 422,
789, 249, 599, 191, 571, 370, 652, 410, 835, 411, 709, 481, 614, 232, 573, 316,
660, 365, 423, 336, 689, 371, 793, 222, 612, 452, 602, 426, 805, 413, 654, 454,
834,318, 713,236, 603, 344, 544, 373, 655, 223, 615, 427, 776, 434, 560, 238,
899, 618, 348, 809, 244, 721, 455, 666, 319, 605, 377, 662, 429, 780, 239, 676,
360, 837, 459, 626, 400, 663, 678, 435, 568, 458, 817, 246, 619, 350, 788, 128,
782, 898, 408, 667, 437, 592, 364, 621, 466, 737, 351, 679, 572, 247, 682, 250,
627,461, 708, 841, 412, 783, 366, 790, 441, 600, 375, 669, 629, 424, 901, 467,
849, 804, 251, 791, 372, 710, 192, 574, 690, 482, 683, 414, 604, 794, 367, 714,
469, 711, 374, 575, 656, 428, 807, 415, 685, 905, 253, 616, 483, 633, 806, 430,
795, 865, 224, 691, 456, 715, 836, 473, 810, 378, 606, 620, 436, 664, 722, 320,
797, 485, 693, 913, 431, 607, 717, 489, 811, 460, 839, 668, 240, 818, 622, 379,
838, 723, 438, 697, 462, 738, 680, 381, 813, 628, 248, 900, 842, 442, 623, 929,
352,725,784, 470, 630, 819, 439, 670, 463, 739, 684, 252, 843, 850, 497, 902,
821, 729, 468, 634, 903, 368, 671, 792, 443, 845, 631, 475, 686, 851, 484, 692,
712, 380, 866, 796, 416, 825, 961, 741, 254, 906, 635, 445, 694, 745, 486, 808,
687,907,471, 576, 716, 376, 867, 914, 474, 853, 637, 798, 432, 695, 812, 487,
753,724,799, 490, 857, 909, 255, 718, 608, 931, 477, 698, 726, 915, 440, 820,
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840, 869, 493, 719, 699, 382, 814, 624, 815, 499, 873, 740, 930, 672,917, 822,
464, 727,962, 844, 491, 632, 730, 701, 383, 742, 846, 921, 472, 823, 852, 731,
498, 881, 743, 444, 904, 688, 826, 501, 446, 933, 847, 636, 746, 827, 733, 447,
963, 937, 476, 854, 868, 638, 908, 488, 696, 747, 829, 754, 855, 858, 916, 965,
478, 910, 720, 800, 700, 494, 505, 749, 945, 859, 874, 639, 755, 256, 969, 870,
492, 479, 384, 911, 816, 918, 728, 871, 702, 932, 861, 500, 757, 732, 824, 923,
875,977,919, 503, 934, 744, 761, 882, 495, 703, 922, 877, 502, 848, 993, 448,
734, 828, 883, 935, 964, 506, 938, 748, 856, 925, 735, 830, 966, 939, 885, 507,
750, 946, 860, 756, 480, 967, 831, 889, 941, 751, 872,971, 912, 758, 947, 970,
862, 978, 876, 920, 640, 759, 949, 863, 762, 509, 973, 924, 878, 953, 887, 936,
979, 763, 504, 884, 704, 994, 926, 879, 981, 942, 765, 496, 927, 886, 995, 736,
940, 985, 968, 890, 948, 832, 508, 943, 752, 974, 997, 891, 950, 760, 893, 972,
1001, 954, 510, 864, 982, 951, 975, 764, 1009, 980, 880, 955, 987, 996, 892,
928, 511, 766, 957, 998, 983, 888, 986, 944, 999, 1002, 767, 989, 952, 1005,
894, 1011, 958, 976, 512, 1003, 895, 984, 1010, 956, 988, 1013, 959, 1000,
1006, 990, 1017, 991, 1012, 768, 1004, 1015, 1007, 1018, 896, 1014, 992,
1019, 960, 1021), (1016, 1008), 1020, 1022, 1023, 1624].

(30) Khi N = 1024, chubi nay 1a chudi Z, va chudi Z c6 thé bao gdm mot (n
= 1) chudi con ma c6 céc vi tri phin tir thay ddi duge. Chudi nay c6 thé 1a: [1, 2,

=200}
Ly ;

3 L, 1022, 1023, 1024].

{m=10157}

Trong vi du kha thi, LY c6 thé nhu sau; L = (5,11, 3, 13, 8, 25, 4,

16, 19, 29, 12, 34, 37, 71, 6, 18, 14, 31, 21, 40, 48, 77, 23, 52, 42, 85, 58, 93,
100, 162, 7, 17, 22, 43, 26, 51, 47, 89, 30, 56, 63, 97, 68, 108, 112, 170, 36, 60,
73, 111, 78, 120, 127, 185, 84, 130, 139, 201, 149, 208, 226, 323, 9, 24, 27, 54,
35, 59, 67, 104, 38, 75, 61, 114, 81, 124, 137, 194, 44, 70, 82, 129, 92, 132,
146, 206, 101, 150, 159, 219, 172, 239, 251, 356, 53, 88, 98, 143, 109, 152,
163, 234, 116, 165, 184, 250, 198, 259, 277, 378, 131, 192, 202, 269, 213, 280,
296, 395, 232, 303, 319, 416, 339, 431, 464, 574, 15, 28, 41, 69, 32, 80, 74,
133, 46, 83, 91, 144, 99, 156, 158, 227, 57, 95, 103, 153, 110, 168, 183, 244,
125, 182, 193, 258, 205, 272, 288, 390, 62, 107, 122, 181, 118, 186, 196, 270,
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141, 204, 214, 281, 230, 301, 314, 411, 147, 217, 235, 306, 248, 338, 348, 433,
266, 357, 364, 452, 386, 482, 498, 613, 66, 119, 136, 203, 145, 215, 224, 304,
160, 221, 238, 332, 252, 340, 358, 454, 173, 246, 265, 350, 279, 371, 383, 468,
293, 389, 406, 484, 426, 518, 536, 641, 195, 273, 284, 373, 307, 396, 408, 508,
331, 419, 432, 530, 460, 542, 557, 667, 341, 435, 465, 547, 480, 570, 588, 681,
496, 590, 609, 698, 633, 727, 757, 844, 20, 39, 45, 86, 49, 94, 102, 164, 55,
106, 115, 174, 123, 191, 200, 294, 65, 117, 126, 197, 140, 209, 212, 297, 151,
218, 231, 317, 247, 337, 345, 445, 72, 134, 138, 210, 154, 223, 236, 336, 169,
243,254, 346,263, 372,374, 471, 177, 262, 274, 368, 287, 385, 403, 486, 311,
412, 420, 510, 439, 528, 551, 654, 79, 157, 167, 240, 176, 256, 267, 359, 189,
276, 283, 388,299, 397, 415, 514, 228, 291, 309, 413, 324, 423, 440, 532, 352,
441, 461, 545,479, 572, 585, 687, 255, 328, 347, 428, 365, 453, 473, 559, 377,
463, 488, 581, 512, 597, 621, 708, 407, 500, 516, 611, 534, 625, 601, 740, 553,
648, 670, 720, 678, 772, 791, 849, 90, 175, 187, 286, 222, 300, 313, 410, 242,
316, 330, 434, 351, 446, 469, 563, 261, 349, 362, 444, 384, 467, 492, 577, 398,
502, 504, 595, 524, 618, 630, 723, 290, 381, 370, 475, 404, 494, 513, 604, 427,
522,538, 628, 555, 638, 659, 747, 451, 540, 566, 651, 579, 673, 693, 765, 599,
684, 711, 802, 730, 807, 814, 878, 326, 387, 425, 520, 447, 526, 549, 643, 477,
568, 561, 664, 592, 675, 695, 783, 490, 583, 606, 705, 623, 690, 737, 795, 646,
743,714, 817,761, 831, 848, 899, 506, 616, 635, 717, 656, 733, 750, 822, 662,
754,787, 847, 769, 836, 871, 938, 701, 799, 776, 858, 806, 875, 866, 929, 837,
884, 894, 949, 920, 961, 975, 993, 10, 33, 76, 121, 50, 135, 105, 211, 64, 155,
171, 225, 128, 249, 257, 333, 87, 166, 142, 237, 180, 260, 292, 361, 178, 298,
268, 382, 312, 399, 414, 533, 96, 161, 207, 275, 190, 295, 282, 393, 220, 308,
321,417, 335, 436, 449, 541, 241, 327, 344, 443, 355, 462, 470, 567, 367, 481,
499, 587, 509, 614, 626, 738, 113, 188, 199, 302, 245, 315, 334, 430, 229, 343,
353, 456, 366, 466, 483, 580, 271, 363, 376, 489, 392, 472, 497, 600, 405, 521,
531, 619, 552, 649, 660, 759, 289, 391, 401, 519, 422, 507, 537, 634, 438, 544,
571, 650, 582, 669, 685, 774, 476, 562, 591, 680, 603, 691, 713, 788, 636, 706,
729, 810, 745, 820, 842, 915, 148, 216, 264, 342, 233, 360, 369, 435, 285, 379,
394, 501, 409, 525, 535, 627, 310, 402, 421, 511, 437, 554, 564, 652, 455, 550,
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578, 666, 602, 694, 709, 780, 320, 429, 448, 558, 459, 565, 586, 677, 493, 589,
617,697, 631, 715, 735, 804, 515, 615, 642, 718, 657, 731, 748, 823, 674, 762,
771, 835, 790, 855, 872, 931, 325, 458, 487, 593, 505, 612, 624, 719, 529, 622,
644, 739, 661, 758, 770, 833, 548, 653, 672, 752, 688, 763, 784, 853, 704, 789,
798,860,813,879,889,942,584,676,696,778,726,792,801,868,732,811,
824, 886, 838, 895, 904, 951, 751, 826, 843, 898, 859, 908, 916, 956, 869, 919,
928, 966, 937, 976, 985, 1008, 179, 253, 278, 380, 318, 400, 418, 539, 305,
424,442, 556, 457, 575, 596, 689, 322, 450, 478, 573, 495, 598, 610, 710, 517,
620, 639, 722, 655, 746, 753, 834, 329, 474, 491, 608, 523, 637, 629, 734, 546,
647, 663, 749, 679, 773, 775, 851, 569, 668, 692, 766, 703, 782, 796, 861, 724,
805, 812, 880, 825, 890, 901, 948, 354, 527, 503, 645, 560, 671, 665, 767, 594,
683, 699, 786, 712, 793, 809, 876, 607, 700, 716, 797, 744, 818, 827, 887, 755,
828, 840, 897, 857, 911, 918, 962, 640, 721, 741, 819, 768, 846, 854, 905, 777,
841, 863,913, 874, 923, 934, 969, 800, 870, 881, 930, 893, 940, 925, 980, 902,
946, 954, 973, 957, 989, 995, 1013, 375, 576, 543, 682, 605, 702, 707, 803,
632,728,736, 821, 756, 832, 850, 907, 658, 742, 764, 829, 781, 852, 865, 914,
794, 873, 862, 922, 888, 933, 939, 974, 686, 779, 760, 856, 808, 867, 882, 926,
816, 885, 892, 943, 903, 936, 950, 982, 839, 896, 909, 947, 917, 955, 964, 987,
924, 960, 970, 998, 977, 991, 1001, 1017, 725, 785, 815, 883, 830, 891, 900,
945, 845, 910, 906, 958, 921, 952, 965, 992, 864, 912, 927, 968, 935, 963, 979,
996, 944, 981, 971, 999, 986, 1004, 1006, 1015, 877, 932, 941, 972, 953, 978,
983, 1002, 959, 984, 994, 1009, 988, 1003, 1011, 1020, 967, 997, 990, 1007,
1000, 1014, 1010, 1019, 1005, 1012, 1016, 1021, 1018).

Trong vi du nay, chudi Z cu thé 1a: [1, 2, (5, 11, 3, 13, 8, 25, 4, 16, 19, 29,
12, 34, 37,71, 6, 18, 14, 31, 21, 40, 48, 77, 23, 52, 42, 85, 58, 93, 100, 162, 7,
17,22, 43, 26, 51, 47, 89, 30, 56, 63,97, 68, 108, 112, 170, 36, 60, 73, 111, 78,
120, 127, 185, 84, 130, 139, 201, 149, 208, 226, 323, 9, 24, 27, 54, 35, 59, 67,
104, 38,75, 61, 114, 81, 124, 137, 194, 44, 70, 82, 129, 92, 132, 146, 206, 101,
150, 159, 219, 172, 239, 251, 356, 53, 88, 98, 143, 109, 152, 163, 234, 116,
165, 184, 250, 198, 259, 277, 378, 131, 192, 202, 269, 213, 280, 296, 395, 232,
303, 319, 416, 339, 431, 464, 574, 15, 28, 41, 69, 32, 80, 74, 133, 46, 83, 91,

63



54035 64/133

144, 99, 156, 158, 227, 57, 95, 103, 153, 110, 168, 183, 244, 125, 182, 193,
258, 205, 272, 288, 390, 62, 107, 122, 181, 118, 186, 196, 270, 141, 204, 214,
281,230,301, 314, 411, 147, 217, 235, 306, 248, 338, 348, 433, 266, 357, 364,
452,386, 482, 498, 613, 66, 119, 136, 203, 145, 215, 224, 304, 160, 221, 238,
332,252, 340, 358, 454, 173, 246, 265, 350, 279, 371, 383, 468, 293, 389, 406,
484,426, 518, 536, 641, 195, 273, 284,373, 307, 396, 408, 508, 331, 419, 432,
530, 460, 542, 557, 667, 341, 435, 465, 547, 480, 570, 588, 681, 496, 590, 609,
698, 633, 727, 757, 844, 20, 39, 45, 86, 49, 94, 102, 164, 55, 106, 115, 174,
123,191,200,294,65,117,126,197,140;209,212,297,151,218,231,317,
247, 337, 345, 445, 72, 134, 138, 210, 154, 223, 236, 336, 169, 243, 254, 346,
263,372,374,471, 177,262,274, 368, 287, 385, 403, 486, 311, 412, 420, 510,
439, 528, 551, 654, 79, 157, 167, 240, 176, 256, 267, 359, 189, 276, 283, 388,
299, 397, 415, 514, 228, 291, 309, 413, 324, 423, 440, 532, 352, 441, 461, 545,
479, 572, 585, 687, 255, 328, 347, 428, 365, 453, 473, 559, 377, 463, 488, 581,
512,597, 621, 708, 407, 500, 516, 611, 534, 625, 601, 740, 553, 648, 670, 720,
678, 772, 791, 849, 90, 175, 187, 286, 222, 300, 313, 410, 242, 316, 330, 434,
351, 446, 469, 563, 261, 349, 362, 444, 384, 467, 492, 577, 398, 502, 504, 595,
524, 618, 630, 723, 290, 381, 370, 475, 404, 494, 513, 604, 427, 522, 538, 628,
555,638,659,747,451,540,566,651,579,673,693,765,599,684,711,802,
730, 807, 814, 878, 326, 387, 425, 520, 447, 526, 549, 643, 477, 568, 561, 664,
592, 675, 695, 783, 490, 583, 606, 705, 623, 690, 737, 795, 646, 743,714, 817,
761, 831, 848, 899, 506, 616, 635, 717, 656, 733, 750, 822, 662, 754,787, 847,
769, 836, 871, 938, 701, 799, 776, 858, 806, 875, 866, 929, 837, 884, 894, 949,
920, 961, 975, 993, 10, 33, 76, 121, 50, 135, 105, 211, 64, 155, 171, 225, 128,
249, 257, 333, 87, 166, 142, 237, 180, 260, 292, 361, 178, 298, 268, 382, 312,
399, 414, 533, 96, 161, 207, 275, 190, 295, 282, 393, 220, 308, 321, 417, 335,
436, 449, 541, 241, 327, 344, 443, 355, 462, 470, 567, 367, 481, 499, 587, 509,
614, 626, 738, 113, 188, 199, 302, 245, 315, 334, 430, 229, 343, 353, 456, 366,
466, 483, 580, 271, 363, 376, 489, 392, 472, 497, 600, 405, 521, 531, 619, 552,
649, 660, 759, 289, 391, 401, 519, 422, 507, 537, 634, 438, 544, 571, 650, 582,
669, 685,774,476, 562, 591, 680, 603, 691, 713, 788, 636, 706, 729, 810, 745,
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820, 842,915, 148, 216, 264, 342, 233, 360, 369, 485, 285, 379, 394, 501, 409,
525, 535, 627, 310, 402, 421, 511, 437, 554, 564, 652, 455, 550, 578, 666, 602,
694, 709, 780, 320, 429, 448, 558, 459, 565, 586, 677, 493, 589, 617, 697, 631,
715,735, 804, 515, 615, 642, 718, 657, 731, 748, 823, 674, 762, 771, 835, 790,
855, 872,931, 325, 458, 487, 593, 505, 612, 624, 719, 529, 622, 644, 739, 661,
758, 770, 833, 548, 653, 672, 752, 688, 763, 784, 853, 704, 789, 798, 860, 813,
879, 889, 942, 584, 676, 696, 778, 726, 792, 801, 868, 732, 811, 824, 836, 838,
895, 904, 951, 751, 826, 843, 898, 859, 908, 916, 956, 869, 919, 928, 966, 937,
976, 985, 1008, 179, 253, 278, 380, 318, 400, 418, 539, 305, 424, 442, 556,
457,575, 596, 689, 322, 450, 478, 573, 495, 598, 610, 710, 517, 620, 639, 722,
655,746,753, 834, 329, 474, 491, 608, 523, 637, 629, 734, 546, 647, 663, 749,
679, 773, 775, 851, 569, 668, 692, 766, 703, 782, 796, 861, 724, 805, 812, 880,
825, 890, 901, 948, 354, 527, 503, 645, 560, 671, 665, 767, 594, 683, 699, 786,
712,793, 809, 876, 607, 700, 716, 797, 744, 818, 827, 887, 755, 828, 840, 897,
857,911, 918, 962, 640, 721, 741, 819, 768, 846, 854, 905, 777, 841, 863, 913,
874, 923, 934, 969, 800, 870, 881, 930, 893, 940, 925, 980, 902, 946, 954, 973,
957, 989, 995, 1013, 375, 576, 543, 682, 605, 702, 707, 803, 632, 728, 736,
821, 756, 832, 850, 907, 658, 742, 764, 829, 781, 852, 865, 914, 794, 873, 862,
922, 888, 933, 939, 974, 686, 779, 760, 856, 808, 867, 882, 926, 816, 885, 892,
943, 903, 936, 950, 982, 839, 896, 909, 947, 917, 955, 964, 987, 924, 960, 970,
998, 977, 991, 1001, 1017, 725, 785, 815, 883, 830, 891, 900, 945, 845, 910,
906, 958, 921, 952, 965, 992, 864, 912, 927, 968, 935, 963, 979, 996, 944, 981,
971, 999, 986, 1004, 1006, 1015, 877, 932, 941, 972, 953, 978, 983, 1002, 959,
984, 994, 1009, 988, 1003, 1011, 1020, 967, 997, 990, 1007, 1000, 1014, 1010,
1019, 1005, 1012, 1016, 1021, 1018), 1022, 1023, 1024].

Trong cac chudi vi du néu trén, cic vi tri clia céc phan tir trong chudi con
L3 6 thé duge didu chinh trong chudi con. Chang han, trong vi du (1) trong
vidul, L = (5,9, 3), va sau d6 cac vi tri cua cac phén ttr trong chudi con
thtr nhit L5 trong chudi nay 6 thé dugc didu chinh thanh (5, 3,9), 3, 5, 9),
(3,9,5),(5,9,3), (9, 3,5), (9, 5, 3), hoic tuong tr. Chudi méi thu duoc sau khi
diéu chinh. Trong c4c chudi cu thé néu trén, tip phin tr trong cic du ngoic
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don biéu dién chudi con Ln ~ néu trén, va cac vi tri clia cac phan tir trong cac

diu ngoic don c6 thé duoc trao dbi véi nhau, nhung cac vi tri clia cac phén tir
nay trong cac diu ngodc don khong thé dugc trao dbi véi cac vi tri clia cac
phén tr ngoai cac d4u ngoic don.

Qua trinh thuc hién mi héa phan cuc dua trén chudi theo phuong 4n thuc
hién sang ché duoc mé ta dudi ddy bang vi du.

Chudi nay theo phuong 4an thuc hién sang ché théa man dic tinh 16ng nhau
don gian, tic 13, chudi khic c6 do dai m3 me twong dbi ngin c6 thé thu duge
dua trén chudi c6 do dai ma me tuong dbi dai. Cu thé 13, chang han, chudi c6

d6 dai mi me twong ddi ngin ctia N, thu dugc dua trén chudi c6 do dai ma me
on ho

§ Ao
1y

C2>l
"T‘

ci

O

tuong dbi dai cia N;. Céc phn tir cé cac s
trich rat tir chudi c6 do dai ma me tuong dbi dai cia Ny, va chudi con thu duge
14 chudi ¢6 do dai ma me twong déi ngin ciia N,. Thir tu ciia cAc phan tir ndy
trong chudi thu dugc cé d6 dai ma me tuong dbi ngén cia N, giéng nhu thi tu
clia c4c phan tir nay trong chudi c6 d6 dai ma me twong ddi dai ctia N;. Gia sir
rang céc bit s& dugc ma héa c6 dd dai K bao gdm bit thong tin c6 do dai Ky
va bit kiém tra c6 d6 dai of Kcre, d6 dai méi la M, va d6 dai ma me la N, trong
d6 K =27, Kiuro = 8, Kcre = 19, M = 60, va N = 64. Khi tham sb duoc tao cho
ma phan cuc, chudi N = 64 cén thu dugc. Gia st réng chudi thu dugc 13 chudi
Q. Chudi Q trong cac chudi vi du néu trén ctia N = 64 ¢ thé duoc sir dung truc
tiép theo phuong 4n thuc hién sang ché, hodc chudi Q c6 N = 64 c6 thé thu
dugc dya trén ddc tinh 1dng nhau tir cac chudi Q c6 N > 64. Ching han, chudi
Q c6 N = 128 trong vi du 1 dugc st dung. Tht ca céc sb chudi cé cac sb chudi
kénh phu nhoé hon hodc béng 64 duoc trich rut, va thir tu cia cac sb chubi thu
duge van khéng d6i dé tao chudi méi c6 N = 64: [1, 2, (5, 9, 3), 17, 33, (7, 4,
13, 6, 19, 10, 34, 18, 11), 21, 35, 25, (8, 37), (12, 41), (20, 14, 49), 15, 22, (27,
36, 39, 23, 38, 26), 42, 29, (50, 43, 45, 16, 51, 24, 53), (57, 28, 40), 30, (44, 31,
46), 52, 47, 54, (55, 58), 59, 61, 32, 48, 56, 60, 62, 63, 64]. Cac vi tri cua cac
phan tir trong mot s6 chudi con trong chudi nay cé thé dugc trao d6i. Do vay,
chudi méi ¢6 N = 64 thu duge dwa trén dic tinh 16ng nhau tir chudi c6 N = 128
hoi khac v6i chudi c6 N = 64 trong vi du (1) trong vi du 1: Khoang cta cac diu
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ngoic don 16n hon, va nhiéu chudi hon c6 thé dugc tao.

Ching han, chudi Q c6 N = 64 trong vi du (1) trong vi du 1 thu dugc ngay.
Céc vi tri ciia K kénh phan cuc dugc chon trong thir tu gidm din cua d6 tin cdy
dua trén chudi Q thu duoc, dé dat cac bit s& dugc mi hda, trong d6 K =27. Cu

thé 14, cac bit s& duge ma héa dugce dit ¢ cac vi tri cua kénh phan cuc c6 céc so6

chudi 1a (43, 45, 16, 51, 24, 53, 57, 28, 40, 30, 44, 31, 46, 52, 47, 54, 55, 58, 59,

61, 32, 48, 56, 60, 62, 63, 64) hodc & cac vi tri cia kénh phén cuc c6 céc sb

chudi 13 (50, 45, 16, 51, 24, 53, 57, 28, 40, 30, 44, 31, 46, 52, 47, 54, 55, 58, 59,

61, 32, 48, 56, 60, 62, 63, 64). Trong chudi Q thu dugc ngay c6 N = 64, cac vi
trf ctia hai phén tir (50, 43) trong chudi con R (50, 43) c6 thé duoc trao
d6i qua lai. Do Véy 6 thé c6 hai t6 hop kha thi. C4c bit s& dugc ma hda dugc

L =Dt _ et ‘g

‘m
| g
<

|
A
[43]
Kb 0
o
e

trao ddi cac ph?m tir hay khong khong can duoc xem xét.

Diéu tién quyét cho vi du néu trén thuc hién dit bit thong tin 13 viéc céc do
wu tién giri 27 bit s& duge mi hoa 13 gidng nhau. Néu cac do uu tién ctia cac bit
s& dugc m3 héa 12 khac nhau, ching han, 18 bit kiém tra can dugc dit & cac vi
tr ciia 18 kénh phan cuc c6 do tin cdy cao nhét trong 27 kénh phan cuc duge
chon, va mot bit kiém tra can duoc dit ¢ vi tri c¢6 dd tin cy thép hon d¢ tin cay
ctia mot sb bit thong tin. Trong truomg hop ndy, khi bit kiém tra duoc dt, cac

i‘n*—* (m—..;

thlr tur cia bit kiém tra trong bén chudi con tir L= = dén L:

—7

L! m=Z;

xem Xét. Chéng han, bit kiém tra cin duogc dit & vi trf tha nhét trong
Khi L=
dugc trao ddi, vi tri thir nhit 13 51. Do vAy, khi vi tri ctia 16 hodc vi tri cua 51

fm—a 3

= (16.51) yj tr thir nhét 13 16, va sau khi cac thi tur ctia 16 va 51

duoc chon cho bit kiém tra c6 thé 4nh hudéng hiéu ning cudi clng.

Cac vi tri khac ngoai cac vi tri ma & d6 cac bit s€ dugc ma hoa duoc dat 1a
cac vi tri ctia cac bit dong bang. M2 hda phan cuc va so khép tbc d6 duoc thuc
hién dua trén cac vi tri cta cac bit s& duoc méi hoa va cac vi tri cia cac bit dong
bang.

Ngoai ra, chudi méi c6 N = 64 c6 thé thu duoc dua trén dic tinh léng nhau
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bfmg cach str dung cac chudi sau: chudi c6 N = 256, chudi c6 N = 512, hoic
chudi ¢6 N = 1024.

Vi du c6 N = 64 dugc sir dung dé mb ta trén ddy, va phuong phap ma héa
ctia 40 dai m3 khac gibng nhu phuong phap nay. Cac chi tiét khong duge mé ta
lai & day.

Céc chudi tir (1) dén (30) trong cac vi du néu trén theo phuong 4n thuc hién
sang ché c6 thé thu dugc bang cach iy tap giao clia vai nhém chudi. Ching
han, chudi nay (1) trong vi du néu trén thu duoc biang cach 14y tap giao cta vai
nhém chudi ¢6 cac do dai m3 me 14 64. Chic chin 13, chudi nay cé thé thu
duoc theo cach khac.

Trong vi du kha thi, cac chudi S1 dén S20 sau thu duoc théng qua md
phéng. Cac chudi tir S1 dén S20 12 cac chudi c6 cac dd dai ma me 13 1024. Dua
trén dic tinh léng nhau, cac chudi cé cac do dai ma me 13 64, 128, 256, va 512
c6 thé thu dugc riéng 1& dua trén cac chudi tir S1 dén S20, dé c6 20 nhém céc
chudi c6 cac d6 dai ma me riéng 18 13 64, 128, 256, 512, va 1024. Céc chudi
trong cac vi du (1) d&n (10) trong vi du 1 ¢ thé thu dugc dua trén nhém thir
nhét cta cac chudi dén nhém thir ndm cia cac chudi. Cac chudi trong cac vi du
(11) dén (20) trong vi du 2 c6 thé thu duoc dua trén nhém thir nhit cta cac
chudi dén nhém thir mudi ciia cac chudi. Cac chudi trong cac vi du tir (21) dén
(30) trong vi du 3 c6 thé thu duoc dwa trén nhém thir nhét cta cac chudi dén
nhém thir hai muoi cia cac chudi. C6 thé hiéu r?mg sb lugng 16n hon cua céc
chudi t6 hop chi bao s lvong nhé hon cac phan tir c6 cac vi tri van khong ddi
trong chudi thu dugc, sb lugng 16n hon cua cac phﬁn ti ¢6 cac vi tri thay dbi
dugc, va khoang 16n hon cua chudi thu duoc.

Theo phwong 4n thuc hién sang ché, phuong phap ma héa phan cuc dugc
thé hién trén Fig.2 c6 thé con dugc thyuc hién bang cach sir dung mdt trong cac
chudi tir S1 dén S20.

Cu thé 13, cac chudi tir S1 dén S20 c6 thé nhu sau:

Chudi S1:[1,2,3,5,9, 17,33, 4,6, 65,7, 10, 11, 18, 129, 13, 19, 34, 21,
35, 25,257, 37, 66, 8, 67, 41, 12, 69, 130, 14, 49, 20, 131, 513, 73, 15, 22, 36,
133, 81, 23, 26, 258, 38, 137, 97, 27, 259, 39, 68, 42, 145, 29, 261, 70, 43, 50,
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71, 161, 132, 265, 514, 45, 74, 16, 51, 134, 515, 75, 273, 53, 82, 24, 193, 135,
517, 77, 83, 138, 57, 289, 98, 28, 260, 40, 85, 139, 521, 146, 30, 99, 262, 44,
141, 147, 529, 89, 321, 101, 31, 263, 72, 162, 266, 46, 52, 149, 163, 545, 105,
267, 516, 47, 76, 274, 54, 153, 385, 165, 194, 136, 269, 518, 78, 113, 275, 55,
84, 58, 290, 195, 577, 519, 79, 169, 277, 86, 140, 522, 59, 291, 100, 197, 87,
142, 523, 177, 148, 281, 530, 61, 90, 293, 322, 102, 32, 264, 641, 201, 143,
525, 150, 531, 91, 323, 103, 164, 297, 546, 106, 268, 48, 209, 151, 533, 93,
325, 154, 386, 166, 547, 107, 270, 305, 114, 276, 56, 225, 155, 537, 387, 769,
167, 549, 196, 329, 578, 109, 271, 520, 80, 115, 170, 278, 60, 292, 157, 389, -
198, 579, 337, 117, 171, 279, 553, 88, 524, 178, 282, 62, 294, 199, 581, 393,
642, 173, 202, 144, 526, 179, 561, 121, 353, 283, 532, 63, 92, 295, 324, 104,
298, 643, 203, 585, 401, 527, 181, 210, 152, 285, 534, 94, 326, 299, 548, 108,
645, 306, 205, 211, 593, 535, 95, 327, 185, 417, 226, 156, 538, 388, 770, 168,
301, 550, 330, 110, 272, 307, 116, 213, 649, 158, 227, 609, 539, 390, 771, 551,
331, 580, 111, 309, 338, 118, 172, 280, 554, 657, 217, 449, 229, 159, 541, 391,
773, 200, 333, 582, 339, 119, 394, 174, 555, 180, 313, 562, 122, 354, 284, 64,
296, 583, 673, 233, 341, 395, 644, 777, 175, 557, 204, 586, 402, 528, 182, 563,
123, 286, 355, 300, 397, 646, 206, 587, 241, 403, 785, 183, 565, 212, 345, 594,
125, 357, 287, 536, 96, 328, 186, 418, 302, 705, 647, 308, 207, 589, 405, 214,
595, 650, 187, 569, 419, 801, 228, 361, 610, 540, 772, 303, 552, 332, 112, 310,
215,597, 651, 409, 658, 189, 218, 421, 450, 230, 160, 542, 611, 392, 774, 334,
369, 311, 340, 120, 556, 653, 314, 659, 219, 601, 451, 833, 231, 613, 543, 775,
335, 584, 425, 674, 234, 342, 396, 778, 176, 558, 315, 564, 124, 661, 356, 221,
453, 675, 235, 343, 617,398, 779, 433, 559, 588, 242, 404, 786, 184, 317, 566,
346, 126, 358, 288, 665, 897, 677, 457, 706, 237, 399, 648, 781, 208, 590, 243,
625, 406, 787, 567, 347, 596, 127, 359, 188, 570, 420, 802, 362, 304, 707, 465,
591, 245, 407, 681, 789, 216, 349, 598, 652, 410, 190, 571, 422, 803, 363, 612,
709, 370, 312, 599, 654, 689, 249, 481, 411, 660, 793, 191, 573, 220, 423, 602,
805, 452, 834, 232, 365, 614, 544, 776, 336, 371, 426, 713, 655, 316, 413, 662,
222,603, 454, 835, 615, 373, 427, 676, 809, 236, 344, 618, 780, 434, 560, 318,
721, 663, 223, 605, 455, 837, 666, 898, 429, 678, 458, 238, 619, 400, 782, 435,
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817,244,377, 626, 788, 319, 568, 348, 128, 360, 737, 667, 899, 679, 459, 708,
841,239, 621, 783, 437, 466, 592, 246, 627, 408, 682, 790, 350, 572, 804, 669,
364,901, 461, 710, 467, 849, 247, 629, 683, 791, 351, 600, 441, 690, 250, 432,
412,794, 192, 574, 424, 806, 366, 711, 372, 469, 905, 685, 714, 656, 691, 251,
633,414, 483, 865, 795, 575, 604, 807, 836, 367, 616, 374, 428, 810, 715, 913,
693, 473, 722, 253, 485, 415, 664, 797, 224, 606, 456, 838, 375, 430, 811, 620,
436, 818, 717, 378, 320, 723, 607, 839, 697, 929, 489, 738, 668, 900, 431, 680,
813, 460, 842, 240, 622, 784, 438, 819, 379, 628, 725, 670, 739, 902, 462, 843,
497, 623, 439, 821, 468, 850, 248, 381, 630, 684, 792,352, 442, 729, 961, 741,
671,903,463, 712, 845, 470, 851, 631, 906, 686, 443, 692, 825, 252, 634, 434,
866, 796, 576, 808, 368, 471, 745, 853, 907, 687, 716, 914, 445, 694, 474, 254,
635, 486, 416, 798, 867, 376, 812, 909, 718, 753, 915, 695, 475, 724, 857, 255,
637,487, 869, 799, 608, 840, 698, 930, 490, 432, 814, 820, 719, 380, 917, 477,
726, 699, 931, 491, 740, 873, 815, 844, 498, 624, 440, 822, 382, 727, 921, 701,
730,933, 962, 493, 742, 672, 904, 464, 846, 499, 881, 823, 852, 383, 632, 444,
826,731, 963, 743, 847, 501, 937, 472, 746, 854, 908, 688, 446, 827, 636, 868,
733, 965, 747, 855, 910, 945, 505, 754, 916, 447, 696, 829, 476, 858, 256, 638,
488, 870, 800, 969, 749, 911, 720, 755, 918, 478, 859, 639, 871, 700, 932, 492,
874, 816, 977, 757, 919, 479, 728, 861, 922, 702, 934, 494, 875, 500, 882, 824,
384,761, 993, 923, 703, 732, 935, 964, 495, 744, 877, 848, 502, 883, 938, 828,
925, 734, 966, 503, 885, 939, 748, 856, 946, 506, 448, 830, 735, 967, 941, 970,
750, 912, 947, 507, 756, 889, 831, 860, 640, 872,971, 751, 949, 978, 509, 758,
920, 480, 862, 876, 973, 979, 759, 863, 953, 762, 994, 924, 704, 936, 496, 878,
884, 981, 763, 926, 995, 879, 504, 886, 940, 985, 765, 997, 927, 736, 968, 887,
942, 948, 508, 890, 832, 1001, 943, 972, 752, 950, 510, 891, 974, 1009, 951,
980, 511, 760, 893, 864, 954, 975, 982, 955, 764, 996, 880, 983, 957, 986, 766,
998, 928, 888, 987, 767, 999, 1002, 944, 8§92, 989, 1003, 1010, 952, 512, 894,
1005, 976, 1011, 895, 956, 1013, 984, 958, 1017, 959, 988, 768, 1000, 990,
1004, 991, 1006, 1012, 896, 1007, 1014, 1015, 1018, 960, 1019, 1021, 992,
1008, 1016, 1020, 1022, 1023, 1024];

Chudi S2: [1,2,3,5,9,17,33,4,6,65,7, 10, 11, 129, 18, 13, 19, 34, 257,
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21, 35,25, 66, 37, 67, 513, 8, 12, 130, 41, 69, 14, 20, 131, 49, 15, 73, 258, 22,
133, 36, 81, 23, 259, 26, 137, 38, 261, 97, 145, 27, 514, 39, 515, 265, 68, 42,
29, 161, 70, 43, 517, 50, 75, 273, 193, 521, 529, 71, 45, 132, 16, 74, 289, 545,
51,24, 53,134, 82,321, 77, 135, 28, 57, §3, 138, 260, 40, 98, 385, 30, 85, 139,
262, 146, 31, 99, 516, 44, 89, 141, 263, 147, 72, 266, 46, 101, 162, 518, 577,
519, 52, 149, 522, 47, 76, 267, 163, 274, 523, 641, 105, 54, 153, 78, 269, 194,
165, 275, 55, 84, 530, 525, 531, 136, 58, 113, 195, 290, 79, 169, 277, 59, 86,
61, 87, 140, 100, 197, 90, 291, 281, 546, 769, 142, 177, 91, 102, 148, 143, 533,
547, 537, 32, 103, 264, 106, 322, 293, 201, 323, 578, 150, 297, 48, 93, 209,
549, 579, 268, 386, 325, 305, 164, 151, 107, 56, 154, 225, 387, 329, 270, 114,
520, 553, 642, 80, 166, 109, 155, 276, 60, 271, 115, 167, 524, 581, 561, 157,
196, 170, 198, 171, 278, 292, 279, 117, 88, 62, 178, 282, 526, 643, 532, 527,
63, 92, 585, 770, 144, 389, 294, 199, 104, 337, 173, 283, 202, 121, 179, 295,
94, 534, 645, 535, 593, 548, 771, 152, 324, 393, 298, 203, 108, 285, 181, 210,
538, 95, 205, 299, 353, 649, 609, 326, 185, 211, 401, 306, 301, 110, 156, 327,
116, 111, 773, 550, 657, 539, 551, 168, 213, 307, 330, 158, 226, 118, 172, 331,
227,388, 309,217,417, 338, 159, 777, 272, 580, 119, 541, 554, 280, 333, 390,
174, 122, 200, 180, 229, 339, 313, 391, 123, 394, 284, 64, 175, 341, 449, 354,
395, 233, 204, 673, 555, 557, 562, 582, 296, 286, 182, 206, 125, 785, 705, 183,
287, 528, 583, 644, 586, 563, 300, 355, 212, 402, 186, 397, 345, 207, 302, 801,
96, 187, 241, 536, 587, 565, 646, 594, 328, 403, 214, 357, 308, 303, 833, 589,
647, 112, 540, 569, 595, 650, 772, 228, 418, 332, 215, 405, 310, 189, 552, 610,
897, 160, 218, 361, 419, 409, 369, 230, 450, 421, 542, 597, 651, 774, 658, 311,
120, 334, 219, 543, 611, 176, 392, 231, 314, 124, 340, 335, 221, 451, 425, 315,
556, 601, 653, 234, 775, 659, 613, 235, 288, 453, 126, 342, 396, 778, 584, 558,
674, 356, 343, 564, 661, 559, 617,779, 675, 184, 398, 433, 317, 346, 242, 208,
404, 358, 786, 188, 588, 566, 665, 625, 781, 237, 127, 243, 347, 399, 706, 216,
677, 787, 590, 567, 648, 406, 359, 304, 570, 596, 362, 707, 190, 457, 349, 465,
802, 420, 407, 245, 410, 591, 681, 789, 571, 598, 363, 573, 220, 422, 599, 652,
612, 709, 602, 803, 370, 793, 312, 191, 654, 689, 603, 411, 232, 249, 365, 336,
423, 614, 660, 655, 316,222,371, 426, 452, 413, 481, 236, 223, 344, 318, 544,
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373, 615,427,776, 128, 454, 238, 560, 834, 805, 713, 835, 662, 809, 605, 618,
721,780, 434, 898, 319, 455, 837, 817, 676, 663, 348, 429, 400, 377, 244, 239,
458, 435, 360, 568, 619, 666, 737, 899, 841, 782, 626, 350, 246, 459, 592, 678,
621, 667, 788, 572, 783, 627, 679, 408, 364, 351, 437, 192, 247, 466, 412, 461,
250, 366, 600, 708, 574, 669, 682, 790, 804, 791, 710, 683, 629, 441, 690, 794,
604, 575, 467, 424,372, 251, 414, 367, 469, 482, 374, 656, 901, 806, 711, 428,
415,253, 616, 849, 685, 795, 714, 633, 691, 807, 606, 483, 473, 224, 664, 836,
905, 810, 715, 620, 797, 693, 375, 485, 430, 456, 722, 607, 717, 811, 865, 838,
697, 723, 913, 818, 378, 436, 813, 320, 622, 240, 431, 460, 379, 668, 839, 489,
438, 628, 623, 462, 381, 439, 352, 497, 680, 725, 819, 842, 670, 738, 630, 468,
248,442 463,470, 443,252, 684, 843, 739, 900, 821, 729, 929, 850, 671, 784,
631, 792, 845, 902, 686, 368, 634, 712,254, 692, 741, 851, 825, 903, 687, 471,
416, 484, 445, 376, 474, 906, 796, 486, 635, 745, 853, 961, 866, 907, 716, 694,
808, 475, 798, 637, 695, 255, 718, 576, 799, 812, 867, 432, 380, 698, 914, 487,
- 724,909, 857, 719, 477, 814, 608, 490, 699, 753, 840, 915, 726, 869, 820, 815,
440, 491, 624, 382, 498, 493, 464, 672, 930, 844, 740, 917, 822, 727, 632, 701,
873,931, 921, 881, 730, 383, 499, 444, 446, 472, 962, 933, 823, 742, 846, 731,
447, 688, 904, 636, 826, 743, 852, 847, 256, 476, 733, 963, 937, 827, 746, 501,
488, 638, 505, 800, 696, 854, 908, 868, 855, 747, 910, 829, 965, 858, 754, 720,
916, 870, 478, 700, 749, 639, 816, 945, 755, 859, 911, 492, 479, 728, 918, 871,
384, 494, 500, 874, 702, 969, 495, 861, 502, 932, 919, 757, 922,.875, 732, 977,
934, 882, 761, 824, 703, 923, 744, 877, 848, 935, 828, 734, 883, 448, 938, 503,
964, 925, 993, 748, 735, 856, 885, 939, 506, 966, 507, 830, 750, 946, 860, 831,
967, 756, 941, 912, 872, 751, 889, 480, 970, 947, 862, 758, 971, 509, 920, 640,
876, 863, 759, 949, 978, 924, 973, 762, 878, 979, 496, 936, 704, 884, 953, 763,
504, 926, 879, 981, 994, 886, 940, 927, 765, 736, 887, 995, 942, 968, 985, 508,
890, 948, 832, 752, 943, 997, 972, 891, 1001, 510, 950, 974, 893, 951, 864,
760, 1009, 511, 980, 954, 764, 975, 955, 880, 982, 983, 928, 996, 766, 957,
888, 986, 998, 987, 944, 892, 999, 767, 512, 989, 1002, 952, 1003, 894, 976,
895, 1010, 956, 1005, 1011, 958, 984, 959, 988, 1013, 1000, 1017, 768, 990,
1004, 991, 1006, 1012, 1007, 1014, 896, 960, 1015, 1018, 1019, 992, 1021,
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1008, 1016, 1020, 1022, 1023, 1024];

Chudi S3:[1,2, 3, 5,9, 17, 33, 4, 6, 65, 7, 10, 11, 129, 18, 13, 19, 34, 257,
21, 35, 25, 66, 37, 8, 130, 67, 513, 12, 41, 69, 20, 14, 131, 49, 15, 73, 258, 22,
133, 36, 23, 259, 81, 26, 137, 38, 27, 514, 97, 261, 39, 515, 265, 68, 42, 145,
29, 70, 43, 517, 50, 161, 273, 71, 289, 545, 45, 193, 521, 529, 132, 74, 51, 134,
82,75, 16, 24, 53, 321, 135, 77, 57, 83, 28, 138, 98, 40, 385, 260, 85, 139, 262,
30, 146, 44, 99, 516, 89, 141, 31, 147, 46, 263, 72, 266, 101, 162, 518, 577,
519, 52, 149, 522, 47, 76, 267, 105, 274, 523, 641, 163, 54, 153, 78, 269, 194,
165,275,55,84,530,525,531,136,58,113,79,277,195,290,59,169,86,
140, 100, 87, 197, 142, 291, 61, 281, 546, 769, 90, 102, 148, 177, 91, 143, 533,
547, 537,293, 201, 264, 32, 150, 322, 323, 578, 103, 106, 93, 48, 297, 164,
151, 209, 549, 579, 386, 268, 305, 325, 107, 154, 387, 166, 56, 329, 114, 520,
553, 642, 155, 80, 109, 225, 270, 167, 524, 581, 561, 60, 276, 271, 115, 196,
170, 292, 278, 157, 88, 171, 117, 279, 198, 62, 282, 526, 643, 532, 527, 178,
294, 389, 92, 585, 770, 199, 144, 63, 121, 202, 283, 173, 104, 337, 179, 295,
94, 534, 645, 535, 593, 548, 771, 298, 393, 324, 285, 203, 181, 108, 152, 210,
538, 95, 205, 299, 401, 326, 353, 649, 609, 306, 301, 156, 211, 110, 168, 185,
116, 226, 327, 158, 111, 773, 550, 657, 539, 551, 307, 213, 330, 118, 172, 331,
227,388,309, 272, 580, 417, 217, 338, 159, 777, 119, 541, 554, 280, 333, 390,
174, 122, 200, 180, 229, 394, 284, 391, 175, 313, 123, 673, 555, 557, 562, 582,
354,204, 64, 182, 339, 296, 449, 341, 286, 395, 233, 125, 785, 705, 206, 183,
287, 528, 583, 644, 586, 563, 300, 355, 212, 402, 186, 397, 241, 536, 587, 565,
646, 594, 207, 302, 801, 345, 403, 328, 357, 308, 96, 418, 214, 187, 405, 112,
540, 569, 595, 650, 772, 303, 833, 589, 647, 228, 361, 215, 189, 552, 610, 897,
332,310, 419, 409, 218, 450, 230, 160, 421, 542, 597, 651, 774, 658, 392, 334,
311, 369, 340, 120, 314, 219, 543, 611, 335, 231, 234, 775, 659, 613, 176, 124,
315, 556, 601, 653, 342, 221, 425, 451, 396, 778, 584, 558, 674, 356, 288, 184,
235, 126, 343, 564, 661, 559, 617, 779, 675, 317, 242, 346, 453, 398, 404, 208,
433,358, 786, 188, 588, 566, 665, 625, 781, 237, 127, 243, 399, 706, 347, 457,
359, 406, 304, 570, 596, 190, 216, 677, 787, 590, 567, 648, 362, 707, 245, 349,
420, 407, 465, 802, 410, 591, 681, 789, 571, 598, 312, 363, 573, 220, 422, 599,
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652, 612,709, 602, 803, 370, 793, 191, 654, 689, 603, 249, 232, 411, 336, 365,
423, 614, 660, 655, 316, 222, 371, 426,236, 452, 481, 413, 344, 223,318, 544,
373, 615, 427, 776, 454, 238, 560, 834, 805, 713, 835, 662, 809, 605, 618, 721,
780, 348, 319, 244, 434, 898, 455, 837, 817, 676, 663, 360, 568, 619, 666, 737,
899, 841, 782, 626, 429, 377, 400, 239, 458, 435, 128, 350, 246, 459, 592, 678,
621, 667, 788, 572, 783, 627, 679, 437, 408, 466, 364, 247, 351, 412, 461, 250,
366, 600, 708, 574, 669, 682, 790, 804, 791, 710, 683, 629, 467, 192, 441, 690,
794, 604, 575, 372, 424, 251, 482, 469, 367, 414, 374, 656, 901, 806, 711, 428,
415,253, 616, 849, 685, 795, 714, 633, 691, 807, 606, 483, 473,224, 664, 836,
905, 810, 715, 620, 797, 693, 375, 430, 456, 722, 607, 717, 811, 865, 838, 697,
723,913, 818, 378, 436, 813, 485, 320, 622, 431, 240, 379, 668, 839, 460, 438,
628, 623, 489, 381, 462, 497, 680, 725, 819, 842, 670, 738, 630, 352, 439, 4638,
248,442,463, 470, 443, 252, 684, 843,739, 900, 821, 729, 929, 850, 671, 784,
631, 792, 845, 902, 686, 368, 634, 712, 254, 692, 741, 851, 825, 903, 687, 471,
416, 484, 445, 376, 474, 906, 796, 486, 635, 745, 853, 961, 866, 907, 716, 694,
- 808, 475, 798, 637, 695, 255, 718, 576, 799, 812, 867, 432, 380, 698, 914, 437,
724,909, 857,719, 477, 814, 608, 490, 699, 753, 840, 915, 726, 869, 820, 815,
440,491, 624, 382, 498, 493, 464, 672, 930, 844, 740, 917, 822, 727, 632, 701,
873, 931, 921, 881, 730, 383, 499, 444, 446, 472, 962, 933, 823, 742, 846, 731,
447, 688, 904, 636, 826, 743, 852, 847, 256, 476, 733, 963, 937, 827, 746, 501,
488, 638, 505, 800, 696, 854, 908, 868, 855, 747, 910, 829, 858, 754, 720, 916,
870, 478, 700, 749, 639, 816, 965, 945, 755, 859, 911, 492, 479, 728, 918, 871,
384, 494, 500, 874, 702, 969, 495, 861, 502, 932,919, 757, 922, 875,732, 977,
934, 882, 761, 824, 703, 923, 744, 877, 848, 935, 828, 734, 883, 448, 938, 503,
964, 925, 993, 748, 735, 856, 885, 939, 506, 966, 507, 830, 750, 946, 860, 831,
967, 756, 941, 912, 872, 751, 889, 480, 970, 947, 862, 758, 971, 509, 920, 640,
876, 863, 759, 949, 978, 924, 973, 762, 878, 979, 496, 936, 704, 884, 953, 763,
504, 926, 879, 981, 994, 886, 940, 927, 765, 736, 887, 995, 942, 968, 985, 508,
890, 948, 832, 752, 943, 997, 972, 891, 1001, 510, 950, 974, 893, 951, 864,
760, 1009, 511, 980, 954, 764, 975, 955, 880, 982, 983, 928, 996, 766, 957,
888, 986, 998, 987, 944, 892, 999, 767, 512, 989, 1002, 952, 1003, 894, 976,

74



54035 75/133

895, 1010, 956, 1005, 1011, 958, 984, 959, 988, 1013, 1000, 1017, 768, 990,
1004, 991, 1006, 1012, 1007, 1014, 896, 960, 1015, 1018, 1019, 992, 1021,
1008, 1016, 1020, 1022, 1023, 1024];

Chudi S4: [1, 2, 3, 5,9, 17, 33, 4, 6, 513, 65, 7, 10, 11, 129, 18, 13, 19, 34,
257,21, 35, 25, 66, 37, 8, 130, 67, 12, 41, 69, 20, 514, 14, 131, 49, 15, 73, 258,
22, 133, 36, 23, 259, 81, 26, 137, 38, 27, 515, 97, 261, 39, 265, 68, 42, 145, 29,
70, 43, 50, 161, 273, 517, 71, 289, 45, 193, 132, 74, 51, 134, 82, 75, 16, 521,
24, 53, 321, 135, 77, 57, 83, 28, 138, 98, 529, 40, 385, 260, 85, 139, 262, 30,
146, 545, 44, 99, 89, 141, 31, 147, 46, 263, 516, 72, 266, 101, 162, 52, 149, 47,
518, 76, 267, 105, 274, 163, 54, 153, 577, 78, 269, 194, 165, 275, 55, 519, 84,
136, 58, 113,79, 277, 522, 195, 290, 59, 169, 86, 140, 523, 100, 87, 197, 142,
291, 641, 61, 281, 90, 102, 148, 177, 530, 91, 143, 293, 201, 264, 525, 32, 150,
322, 323, 531, 103, 106, 93, 48, 297, 546, 164, 151, 209, 386, 769, 268, 305,
325, 107, 533, 154, 387, 166, 56, 329, 547, 114, 155, 80, 537, 109, 225, 270,
167, 578, 60, 276, 271, 115, 549, 196, 170, 292, 278, 520, 157, 88, 171, 642,
117, 279, 198, 62, 579, 282, 178, 294, 524, 389, 92, 199, 144, 553, 63, 121,
202, 581, 283, 173, 104, 532, 337, 179, 295, 526, 94, 298, 393, 643, 324, 285,
203, 561, 181, 108, 152, 527, 210, 95, 205, 585, 299, 401, 326, 770, 353, 306,
534, 301, 156, 211, 645, 110, 168, 185, 548, 116, 226, 535, 327, 158, 111, 771,
307, 213, 593, 330, 118, 172, 538, 331, 227, 649, 388, 309, 272, 550, 417, 217,
539, 338, 159, 609, 119, 280, 773, 333, 390, 174, 551, 122, 200, 777, 180, 229,
580, 394, 284, 554, 391, 175, 657, 313, 123, 541, 354, 204, 64, 582, 182, 339,
555,296, 449, 562, 341, 286, 673, 395, 785, 233, 125, 583, 206, 183, 801, 287,
300, 557, 355, 212, 705, 402, 186, 644, 397, 241, 586, 207, 302, 563, 345, 646,
403, 328, 594, 357, 308, 587, 96, 528, 418, 214, 536, 187, 405, 565, 112, 833,
303, 228, 647, 361, 215, 589, 189, 569, 332, 310, 595, 419, 409, 540, 218, 650,
450, 230, 610, 160, 552, 421, 392, 897, 334, 772, 311, 369, 597, 340, 651, 120,
774, 314, 219, 542, 335, 658, 231, 234, 556, 176, 611, 124, 315, 601, 342, 653,
221, 543, 425, 451, 659, 396, 558, 356, 775, 288, 584, 184, 235, 778, 126, 613,
343, 674, 317, 242, 564, 346, 661, 453, 559, 398, 588, 404, 208, 779, 433, 617,
358, 786, 188, 675, 237, 566, 127, 665, 243, 399, 590, 347, 781, 457, 706, 359,
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677, 406, 787, 304, 567, 190, 596, 216, 648, 362, 570, 245, 349, 625, 420, 591,
407, 789, 465, 707, 410, 802, 312, 571, 363, 681, 220, 598, 422, 652, 370, 612,
191, 599, 249, 709, 232, 654, 411, 803, 336, 573, 365, 793, 423, 316, 222, 602,
371, 614, 426, 660, 236, 689, 452, 603, 481, 655, 413, 805, 344, 713, 223, 776,
318, 544,373, 662, 427, 834, 454, 835, 238, 615, 348, 618, 605, 319, 560, 244,
809, 434, 676, 455, 663, 360, 721, 429, 898, 377, 780, 400, 817, 239, 837, 458,
619, 666, 435, 899, 128, 678, 350, 568, 246, 841, 459, 626, 667, 437, 592, 408,
621, 466, 737, 364, 782, 247, 679, 572, 351, 788, 412, 783, 461, 627, 708, 250,
682, 366, 804, 467, 790, 192, 669, 600, 441, 683, 372, 629, 791, 424, 710, 251,
574, 482, 794, 690, 469, 806, 367, 901, 604, 414, 711, 374, 656, 428, 575, 633,
415,714,253, 795, 685, 483, 616, 473, 849, 691, 224, 807, 606, 375, 810, 430,
905, 836, 456, 797, 378, 715, 693, 436, 620, 664, 485, 722, 320, 607, 717, 431,
811, 913, 240, 838, 379, 865, 818, 460, 813, 668, 438, 723, 622, 489, 680, 381,
697, 628, 462, 738, 839, 497, 670, 623, 352, 819, 725, 439, 842, 630, 468, 684,
843,248, 739, 442, 900, 821, 463, 784, 929, 470, 729, 850, 671, 443, 631, 792,
252, 845,902, 368, 686, 634, 254, 712, 692, 471, 741, 906, 416, 796, 903, 484,
687, 825, 635, 445, 866, 716, 376, 576, 694, 474, 851, 808, 961, 486, 853, 798,
475,907, 745, 255, 637, 718, 695, 432, 799, 812, 380, 867, 724, 914, 487, 698,
909, 477, 753, 719, 814, 490, 857, 915, 840, 440, 869, 820, 608, 491, 930, 726,
382, 699, 917, 624, 498, 815, 740, 873, 493, 727, 701, 844, 464, 822, 931, 921,
383, 730, 962, 742, 499, 672, 933, 904, 444, 846, 823, 881, 852, 446, 632, 826,
731, 472, 847, 743, 746, 447, 688, 636, 827, 854, 256, 733, 937, 963, 476, 908,
868, 800, 696, 501, 747, 638, 855, 829, 488, 754, 858, 965, 910, 505, 916, 720,
945, 478, 870, 700, 749, 639, 755, 492, 911, 859, 969, 871, 479, 918, 816, 702,
728, 384, 874, 757, 861, 932, 919, 494, 977, 922, 824, 875, 732, 500, 934, 882,
703, 761, 495, 744, 923, 848, 877, 935, 828, 502, 734, 883, 938, 748, 964, 448,
993, 925, 856, 735, 830, 885, 503, 939, 966, 750, 860, 831, 756, 506, 946, 967,
872, 941, 889, 912, 507, 751, 970, 947, 640, 862, 758, 971, 480, 949, 920, 978,
876, 759, 863, 924, 509, 973, 762, 878, 979, 704, 953, 884, 936, 496, 763, 994,
981, 879, 926, 886, 940, 927, 504, 765, 995, 985, 736, 887, 942, 968, 890, 948,
997, 508, 832, 943, 752, 891, 972, 950, 1001, 893, 974, 1009, 864, 510, 951,
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980, 760, 954, 975, 982, 955, 764, 880, 766, 983, 928, 996, 511, 957, 888, 986,
998, 987, 767, 944, 892, 999, 989, 1002, 952, 1003, 894, 1010, 1005, 976, 512,
895, 1011, 956, 958, 984, 959, 768, 988, 1013, 1000, 1017, 990, 1004, 991,
896, 1006, 1012, 1007, 1014, 960, 1015, 1018, 1019, 992, 1021, 1008, 1016,
1020, 1022, 1023, 1024];

Chudi S5:[1, 2,5, 9,3, 17,33, 7, 65, 513, 4, 13, 6, 19, 129, 10, 34, 18, 11,
257,21, 35, 25, 66, 8, 37, 67, 130, 12, 41, 20, 133, 514, 14, 69, 49, 15, 73, 258,
22,131, 27, 36, 81, 259, 137, 39, 23, 261, 517, 38, 26, 97, 68, 265, 42, 145, 29,
70, 50, 75, 161, 43, 521, 273,-193, 71, 45, 132, 82, 16, 289, 51, 135, 74, 515,
24,53, 321, 134, 77, 83, 138, 57, 28, 260, 529, 98, 40, 385, 139, 85, 30, 262,
146, 545,44, 99, 141, 31, 89, 263, 147, 72, 519, 266, 162, 46, 101, 149, 52, 47,
571,76, 267, 105, 274, 165, 194, 54, 516, 163, 269, 78, 153, 275, 55, 525, 84,
58, 113, 86, 136, 290, 518, 195, 79, 291, 59, 277, 169, 531, 100, 140, 197, 87,
177, 641, 61, 90, 281, 102, 148, 293, 522, 142, 322, 143, 91, 201, 546, 32, 103,
264, 106, 530, 323, 150, 297, 48, 523, 93, 209, 268, 386, 325, 305, 537, 769,
533, 164, 154, 151, 107, 56, 166, 387, 578, 329, 549, 270, 114, 155, 80, 225,
167, 276, 109, 579, 271, 60, 115, 196, 170, 157, 88, 547, 62, 278, 292, 520,
279, 117, 171, 198, 642, 178, 282, 92, 553, 202, 389, 294, 199, 524, 63, 144,
337,585,173,283,121,645,104,179,295,532,203,94,324,561,393,298,
152, 581, 210, 285, 181, 526, 108, 95, 205, 770, 299, 353, 326, 527, 156, 110,
534, 401, 306, 301, 643, 211, 185, 327, 539, 116, 168, 593, 158, 226, 307, 548,
330, 111, 771, 213, 118, 172, 551, 331, 227, 649, 388, 309, 159, 609, 417, 338,
535,217,272,550,119;280,538,333,390,174,580,122,200,777,180,229,
554, 339, 657, 313, 541, 391, 175, 582, 394, 284, 773, 123, 673, 555, 785, 64,
341, 705, 449, 562, 354, 801, 395, 233, 204, 528, 583, 557, 296, 286, 182, 125,
206, 241, 644, 586, 563, 287, 300, 355, 183, 402, 212, 397, 345, 587, 833, 565,
96, 186, 207, 328, 646, 536, 403, 594, 187, 357, 589, 569, 308, 647, 419, 214,
302, 228, 303, 897, 595, 361, 112, 650, 772, 418, 540, 215, 405, 310, 189, 450,
332, 218, 160, 610, 597, 552, 651, 120, 230, 334, 409, 542, 774, 611, 658, 311,
421, 601, 219, 369, 231, 653, 392, 176, 314, 340, 543, 335, 124, 556, 775, 234,
315, 659, 613, 342, 778, 451, 221, 425, 356, 674, 584, 126, 235, 184, 396, 242,
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558, 661, 617,317, 343, 346, 779, 564, 404, 288, 398, 453, 675, 559, 786, 433,
188,358,208,665,588,781,706,677,237,347,566,362,127,243,590,406,
216,399, 567, 304, 598, 359, 802, 420, 625, 457, 787, 349, 245, 570, 190, 591,
220, 648,312, 707, 363, 596, 465, 803, 407, 681, 422, 789, 249, 599, 191, 571,
370, 652, 410, 835, 411, 709, 481, 614, 232, 573, 316, 660, 365, 423, 336, 689,
371,793, 222,612,452, 602, 426, 805, 413, 654, 454, 834, 318, 713, 236, 603,
344, 544, 373, 655, 223, 615, 427, 776, 434, 560, 238, 899, 618, 348, 809, 244,
721, 455, 666, 319, 605, 377, 662, 429, 780, 239, 676, 360, 837, 459, 626, 400,
663, 678,435, 568, 458, 817, 246, 619, 350, 788, 128, 782, 898, 408, 667, 437,
592,364, 621, 466, 737, 351, 679, 572, 247, 682, 250, 627, 461, 708, 841, 412,
783, 366, 790, 441, 600, 375, 669, 629, 424, 901, 467, 849, 804, 251, 791, 372,
710, 192, 574, 690, 482, 683, 414, 604, 794, 367, 714, 469, 711, 374, 575, 656,
428, 807,415, 685, 905, 253, 616, 483, 633, 806, 430, 795, 865, 224, 691, 456,
715, 836,473, 810, 378, 606, 620, 436, 664, 722, 320, 797, 485, 693, 913, 431,
607, 717, 489, 811, 460, 839, 668, 240, 818, 622, 379, 838, 723, 438, 697, 462,
738, 680, 381, 813, 628, 248, 900, 842, 442, 623, 929, 352, 725, 784, 470, 630,
819, 439, 670, 463, 739, 684, 252, 843, 850, 497, 902, 821, 729, 468, 634, 903,
368, 671,792, 443, 845, 631, 475, 686, 851, 484, 692, 712, 380, 866, 796, 416,
825,961,741,254,906,635,445,694,745,486,808,687,907,471,576,716,
376, 867,914, 474, 853, 637, 798, 432, 695, 812, 487, 753, 724, 799, 490, 857,
909, 255, 718, 608, 931, 477, 698, 726, 915, 440, 820, 840, 869, 493, 719, 699,
382, 814, 624, 815, 499, 873, 740, 930, 672, 917, 822, 464, 727, 962, 844, 491,
632, 730, 701, 383, 742, 846, 921, 472, 823, 852, 731, 498, 881, 743, 444, 904,
688, 826, 501, 446, 933, 847, 636, 746, 827, 733, 447, 963, 937, 476, 854, 868,
638, 908, 488, 696, 747, 829, 754, 855, 858, 916, 965, 478, 910, 720, 800, 700,
494, 505, 749, 945, 859, 874, 639, 755, 256, 969, 870, 492, 479, 384, 911, 816,
918, 728, 871, 702, 932, 861, 500, 757, 732, 824, 923, 875, 977, 919, 503, 934,
744,761, 882,495, 703, 922, 877, 502, 848, 993, 448, 734, 828, 833, 935, 964,
506, 938, 748, 856, 925, 735, 830, 966, 939, 885, 507, 750, 946, 860, 756, 480,
967, 831, 889, 941, 751, 872, 971, 912, 758, 947, 970, 862, 978, 876, 920, 640,
759, 949, 863, 762, 509, 973, 924, 878, 953, 887, 936, 979, 763, 504, 884, 704,
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994, 926, 879, 981, 942, 765, 496, 927, 886, 995, 736, 940, 985, 968, 890, 948,
832, 508, 943, 752, 974, 997, 891, 950, 760, 893, 972, 1001, 954, 510, 864,
982, 951, 975, 764, 1009, 980, 880, 955, 987, 996, 892, 928, 511, 766, 957,
998, 983, 888, 986, 944, 999, 1002, 767, 989, 952, 1005, 894, 1011, 958, 976,
512, 1003, 895, 984, 1010, 956, 988, 1013, 959, 1000, 1006, 990, 1017, 991,
1012, 768, 1004, 1015, 1007, 1018, 896, 1014, 992, 1019, 960, 1021, 1016,
1008, 1020, 1022, 1023, 1024];

Chubi S6: [1, 2, 3, 5,9, 17,33, 4,257, 513, 6, 65, 7, 10, 11, 129, 18, 13, 19,
34, 21, 35, 25, 66, 37, 258, 67, 8, 12, 130, 41, 69, 514, 14, 20, 131, 49, 15, 73,
259, 22,133, 36, 81, 23, 26, 137, 38, 97, 515, 261, 145, 27, 39, 68, 42, 29, 161,
70, 265, 43, 50, 75, 517, 193, 71, 45, 273, 132, 16, 74, 51, 24, 53, 289, 521,
134,82,77,135,28,57,260,83,138,40,529,98,262,30,85,139,146,31,
321, 545, 99, 44, 89, 141, 263, 147, 72, 46, 516, 101, 266, 162, 52, 149, 47,
267,769, 76, 163, 105, 385, 54, 153, 78, 518, 194, 274, 165, 55, 84, 269, 577,
136,58,113,275,195,79,519,169,290,59,86,61,277,522,87,140,291,
100, 197, 523, 90, 281, 142, 177, 322, 91, 641, 102, 148, 293, 143, 32, 530,
323, 103, 106, 264, 525, 201, 150, 48, 268, 93, 531, 209, 386, 164, 151, 546,
297, 107, 56, 325, 533, 154, 225, 270, 114, 80, 547, 276, 166, 109, 537, 387,
155,60,305,578,115,167,271,157,549,329,196,170,278,770,198,171,
389, 579, 117, 292, 88, 62, 520, 337, 178, 63, 524, 279, 92, 282, 144, 642, 199,
393, 104, 553, 294, 173, 353, 581, 202, 121, 401, 526, 179, 283, 94, 532, 152,
295,203, 643, 324, 108, 298, 561, 181, 210, 285, 527, 95, 417, 205, 585, 326,
185, 771, 299, 211, 110, 534, 306, 156, 331, 645, 116, 449, 548, 111, 327, 168,
593, 301, 213, 535, 388, 158, 272, 538, 226, 118, 649, 330, 172, 307, 550, 227,
280, 609, 217, 309, 773, 159, 390, 657, 119, 338, 174, 539, 333, 122, 551, 391,
200, 580, 180, 229, 554, 284, 123, 541, 313, 64, 673, 339, 175, 394, 582, 233,
296, 777, 204, 354, 555, 182, 286, 562, 341, 587, 206, 395, 705, 125, 402, 583,
183, 287, 557, 212, 355, 785, 186, 300, 644, 207, 345, 528, 96, 397, 586, 187,
563, 403, 328, 536, 241, 302, 565, 214, 801, 357, 112, 646, 418, 228, 594, 308,
589, 405, 215, 647, 303, 189, 540, 332, 569, 160, 419, 772, 361, 218, 595, 310,
650, 230, 409, 552, 334, 610, 120, 450, 774, 219, 542, 421, 176, 597, 311, 651,
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340, 658,231,392, 543,314, 833, 124, 369, 611, 221, 556, 451, 335, 601, 234,
653, 425, 775, 235, 315, 659, 342, 584, 126, 558,317, 613, 343, 184, 778, 396,
674, 356, 564, 242, 453, 661, 208, 559, 346, 779, 398, 588, 188, 433, 675, 347,
617,237,897, 358, 566, 404, 665, 127, 590, 399, 288, 706, 243, 786, 359, 677,
362, 567,216, 596, 457, 781, 406, 648, 190, 570, 304, 625, 349, 245, 787, 465,
707, 420, 591, 407, 681, 220, 802, 363, 571, 312, 598, 191, 573, 410, 789, 481,
599, 232, 652, 370, 803, 336, 612, 422, 709, 249, 602, 365, 793, 411, 222, 316,
654,371, 689, 423, 834,236, 603, 413, 614, 452, 660, 426, 805, 223, 655, 454,
544,427, 835, 128, 615, 373, 618, 344, 776, 318, 713, 238, 662, 560, 434, 780,
319, 605, 348, 721, 244, 898, 400, 676, 455, 663, 360, 809, 429, 619, 239, 568,
458,837, 666,377,737, 435, 782, 246, 626, 350, 592, 408, 788, 678, 459, 621,
192, 899, 364, 667, 437, 572, 466, 817, 627, 351, 679, 247, 783, 461, 669, 841,
441,708, 467, 682, 366, 790, 250, 710, 683, 412, 901, 372, 629, 804, 367, 600,
424, 574, 251, 849, 690, 469, 575, 414, 791, 604, 482, 794, 374, 656, 428, 711,
905, 253, 616, 483, 806, 685, 473, 865, 415, 714, 633, 375, 913, 691, 224, 795,
430, 606, 664, 378, 807, 456, 715, 836, 436, 620, 810, 485, 693, 379, 722, 797,
240, 607, 929, 320, 717, 431, 838, 697, 489, 811, 723, 460, 622, 818, 438, 668,
462, 843, 628, 248, 961, 623, 381, 839, 680, 439, 813, 725, 468, 900, 670, 442,
784, 738, 463, 630, 352, 842, 684, 252, 819, 739, 443, 792, 729, 821, 497, 671,
902, 470, 631, 850, 368, 686, 845, 484, 634, 903, 471, 712, 692, 445, 741, 796,
416, 635, 825, 576,254, 851, 687, 474, 906, 745, 486, 808, 716, 866, 376, 694,
798, 475, 853, 718, 432, 907, 637, 914, 487, 695, 799, 380, 724, 867, 698, 477,
812, 719, 490, 857, 608, 909, 255, 699, 915, 840, 491, 753, 814, 726, 382, 869,
624, 440, 930, 740, 820, 498, 917, 727, 815, 464, 701, 844, 672, 444, 931, 873,
730,493, 822, 742,921, 383, 846, 632, 962, 499, 731, 933, 688, 823, 472, 852,
743, 904, 446, 826, 636, 881, 501, 733,963, 847, 746, 256, 937, 747, 827, 476,
854, 638, 829, 855, 447, 696, 908, 868, 754, 488, 965, 720, 858, 910, 505, 700,
945, 859, 478, 749, 870, 916, 639, 911, 492, 800, 755, 871, 874, 479, 728, 969,
918,702,384,816,861,757,977,932;494,919,732,875,824,703,500,922,
993, 744, 882, 495, 848, 934, 761, 877, 923, 734, 502, 828, 883, 935, 748, 925,
448, 964, 938, 735, 966, 939, 640, 503, 885, 856, 830, 750, 946, 831, 506, 860,
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756,912, 967, 872, 941, 507, 751, 970, 889, 947, 758, 862, 920, 509, 971, 704,
876, 949, 978, 863, 759, 480, 973, 953, 979, 878, 762, 924, 884, 879, 496, 936,
763, 981, 926, 994, 886, 940, 765, 504, 995, 985, 927, 887, 736, 942, 890, 968,
948, 997, 508, 891, 752, 832, 943, 1001, 972, 950, 974, 760, 893, 951, 510,
980, 954, 975, 864, 764, 955, 1009, 982, 880, 996, 983, 957, 928, 511, 766,
986, 998, 888, 987, 944, 999, 892, 989, 1002, 767, 1003, 894, 952, 1010, 976,
956, 512, 1005, 895, 1011, 984, 958, 1013, 768, 988, 959, 1000, 1017, 990,
1004, 991, 896, 1006, 1012, 1007, 1014, 960, 1015, 1018, 1019, 1021, 992,
1008, 1016, 1020, 1022, 1023, 1024];

Chudi S7:[1,2,3,5,9, 17, 4,33, 6,7, 65, 10, 11, 18, 13, 19, 129, 34, 21,
35,25, 8, 37, 66, 257, 67, 12, 41, 69, 14, 20, 49, 130, 15, 73, 22, 131, 513, 36,
23, 133, 81, 26, 38, 27, 258, 137, 39, 68, 97, 42, 259, 29, 145, 43, 70, 261, 50,
71, 16, 45, 74, 51, 265, 132, 161, 514, 75, 24, 53, 134, 82, 515, 273, 77, 135,
83, 28, 57, 193, 138, 517, 40, 98, 85, 260, 30, 139, 289, 521, 146, 99, 44, 31,
262, 141, 89, 147, 72, 101, 46, 263, 529, 321, 52, 266, 162, 149, 47, 76, 105,
267, 54, 163, 516, 274, 153, 545, 78, 55, 269, 136, 165, 84, 113, 58, 194, 275,
518, 385, 79, 59, 86, 195, 140, 290, 169, 519, 277, 577, 522, 100, 87, 32, 291,
61, 197, 142, 90, 523, 281, 148, 177, 102, 264, 143, 293, 530, 91, 322, 201,
525, 150, 103, 48, 531, 106, 641, 323, 93, 268, 297, 164, 151, 209, 154, 546,
107, 533, 325, 56, 270, 166, 114, 276, 155, 547, 305, 386, 80, 109, 271, 537,
167, 115, 329, 60, 196, 225, 170, 520, 278, 387, 157, 549, 578, 769, 88, 117,
292, 62, 171, 198, 279, 389, 579, 337, 524, 282, 553, 178, 63, 199, 144, 294,
173, 92, 121, 202, 283, 581, 526, 179, 393, 104, 295, 532, 561, 642, 324, 94,
203, 353, 298, 527, 285, 152, 181, 585, 210, 108, 534, 643, 401, 95, 299, 326,
205, 211, 156, 548, 306, 185, 535, 110, 645, 327, 272, 593, 301, 538, 168, 116,
330, 226, 307, 213, 388, 158, 550, 417, 111, 539, 770, 649, 331, 118, 227, 172,
280, 159, 551, 309, 390, 580, 338, 217, 609, 554, 771, 541, 119, 333, 64, 200,
229, 174, 391, 122, 657, 339, 284, 555, 313, 582, 449, 180, 394, 773, 296, 175,
562, 123, 204, 354, 233, 583, 341, 528, 286, 395, 557, 182, 586, 563, 777, 644,
402, 96, 673, 355, 125, 300, 206, 287, 183, 397, 587, 345, 212, 241, 186, 536,
403, 565, 646, 328, 207, 357, 594, 302, 785, 589, 308, 187, 214, 418, 112, 647,
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405, 595, 303, 540, 569, 705, 650, 332, 361, 228, 215, 160, 552, 310, 419, 189,
218, 610, 597, 772, 542, 651, 409, 801, 120, 334, 230, 311, 392, 421, 658, 340,
219, 611, 369, 556, 314, 450, 543, 774, 653, 335, 601, 231, 176, 124, 659, 234,
315, 584,342,451, 221, 613, 396, 558, 425, 775, 833, 564, 778, 674, 356, 126,
235, 661, 343, 288, 559, 317, 453, 184, 398, 588, 346, 617, 242, 779, 404, 566,
675, 433, 127, 208, 358, 237, 399, 786, 665, 347, 590, 243, 457, 188, 567, 731,
648, 406, 677, 359, 596, 304, 625, 570, 706, 787, 362, 897, 591, 349, 216, 245,
420, 190, 407, 571, 598, 707, 465, 652, 410, 802, 681, 363, 789, 312, 191, 422,
220, 612, 370, 249, 599, 544, 411, 803, 573, 709, 654, 336, 365, 602, 232, 793,
423, 660, 689, 371, 316, 452, 222, 614, 481, 426, 776, 655, 413, 805, 603, 834,
713,236, 662, 344, 223, 615, 373, 560, 318, 427, 454, 618, 835, 605, 780, 809,
676,434, 128, 663, 238, 319, 455, 400, 721, 429, 666, 348, 619, 377, 244, 458,
837, 568, 782, 435, 678, 360, 239, 626, 788, 667, 817, 898, 592, 350, 459, 621,
246, 783, 408, 679, 437, 627, 841, 572, 708, 466, 737, 682, 364, 790, 899, 669,
351, 247, 461, 192, 250, 600, 467, 629, 412, 804, 574, 683, 441, 710, 791, 366,
901, 849, 794, 424, 690, 372, 251, 482, 575, 711, 469, 656, 414, 806, 685, 367,
604, 633, 714, 795, 691, 905, 224, 616, 374, 483, 253, 428, 415, 807, 836, 606,
715, 473, 865, 810, 797, 664, 693, 375, 320, 456, 485, 722, 430, 620, 378, 913,
607, 811, 838, 717, 436, 240, 723, 431, 668, 818, 697, 379, 460, 622, 489, 839,
784, 813, 680, 438, 628, 842, 738, 819, 725, 900, 670, 352, 929, 623, 381, 248,
462,439, 843, 468, 630, 739, 497, 684, 442, 792, 671, 821, 902, 463, 850, 729,
252,631, 845, 576, 443, 712, 470, 741, 686, 368, 903, 634, 851, 796, 825, 961,
692, 906, 484, 254, 471, 416, 808, 687, 445, 635, 716, 474, 866, 745, 853, 798,
907, 694, 376, 255, 486, 914, 608, 475, 867, 637, 812, 718, 799, 695, 909, 857,
487,724, 432,753, 698, 380, 915, 490, 840, 719, 477, 869, 814, 820, 699, 726,
930, 624, 382,491, 917, 815, 440, 844, 873, 740, 498, 727, 672, 822, 931, 701,
383, 464, 493, 730, 921, 632, 846, 499, 444, 742, 823, 904, 933, 852, 731, 881,
826, 962, 847, 472, 743, 501, 688, 446, 636, 746, 827, 854, 963, 733, 908, 937,
256,447, 476, 868, 638, 747, 505, 855, 800, 829, 965, 696, 910, 858, 488, 754,
916, 945, 639, 720, 478, 870, 749, 911, 859, 755, 969, 700, 492, 918, 479, 871,
816, 874, 861, 728, 757,932, 702, 384, 919, 494, 977, 922, 875, 500, 824, 703,

82



54035 83/133

934, 495, 732, 882, 761, 923, 848, 877, 744, 502, 935, 883, 828, 964, 734, 993,
938, 925, 503, 448, 748, 506, 856, 735, 885, 830, 939, 966, 946, 640, 507, 750,
831,967,912, 941, 860, 889, 756, 970, 947, 480, 872, 751, 509, 862, 971, 758,
920, 949, 978, 876, 863, 759, 973, 704, 496, 762, 979, 924, 953, 878, 936, 884,
763,994,981, 926, 879, 504, 736, 886, 995, 765, 940, 927, 985, 508, 887, 832,
968, 997, 942, 890, 948, 752, 510, 943, 891, 972, 1001, 950, 511, 864, 893,
760, 974, 951, 980, 1009, 954, 975, 764, 955, 982, 880, 996, 766, 983, 928,
957, 986, 888, 767, 998, 987, 999, 944, 892, 1002, 989, 512, 894, 1003, 952,
1010, 895, 976, 1005, 1011, 956, 984, 1013, 958, 768, 959, 988, 1017, 1000,
990, 1004, 991, 896, 1006, 1012, 1007, 1014, 1015, 960, 1018, 1019, 992,
1021, 1008, 1016, 1020, 1022, 1023, 1024];

Chudi 88:[1, 2,3, 5,9, 17, 33, 4, 6, 7, 65, 10, 11, 18, 13, 129, 19, 34, 21,
35, 25, 257,37, 8, 66, 67,41, 12, 69, 14, 130, 49, 20, 15, 73, 513, 131, 22, 133,
36, 23, 81, 26, 258, 38, 137, 27, 259, 39, 97, 68, 42, 29, 145, 261, 70, 43, 50,
71, 265, 45, 16, 74, 514, 161, 132, 51, 75, 515, 134, 273, 53, 24, 82, 77, 517,
135, 193, 83, 138, 57, 28, 289, 260, 40, 98, 521, 139, 85, 30, 146, 262, 99, 141,
44, 31, 89, 529, 147, 263, 321, 101, 72, 266, 46, 162, 149, 52, 267, 47, 105,
545,76, 516, 163, 274, 54, 153, 269, 385, 78, 518, 165, 136, 275, 194, 55, 113,
84, 58, 79, 519, 577, 290, 195, 277, 522, 169, 140, 86, 59, 291, 197, 100, 523,
87,142, 281, 61, 32, 90, 530, 177, 148, 293, 264, 322, 102, 525, 143, 201, 641,
91, 531, 150, 323, 103, 297, 268, 48, 106, 546, 164, 93, 533, 151, 209, 325,
154, 270, 107, 547, 386, 166, 305, 276, 56, 114, 537, 155, 271, 329, 769, 109,
549, 387, 80, 520, 167, 578, 225, 196, 278, 115, 170, 157, 60, 579, 389, 292,
553, 279, 198, 524, 337, 171, 117, 88, 282, 62, 178, 581, 294, 199, 393, 526,
173, 144, 283, 202, 642, 63, 121, 561, 92, 532, 179, 295, 353, 324, 104, 527,
585, 298, 203, 643, 285, 401, 94, 534, 181, 152, 210, 326, 299, 205, 108, 645,
548, 95, 535, 593, 306, 211, 538, 327, 185, 156, 301, 272, 330, 770, 417, 110,
550, 388, 168, 307, 226, 649, 213, 116, 539, 158, 331, 771, 111, 551, 609, 580,
390, 227, 309, 554, 280, 338, 172, 118, 541, 159, 217, 657, 333, 773, 391, 449,
582, 229, 555, 200, 339, 394, 119, 174, 313, 284, 64, 122, 562, 180, 583, 296,
354,777, 557, 395, 528, 341, 175, 586, 233, 673, 204, 644, 286, 123, 563, 402,
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182, 355, 587, 397, 300, 287, 206, 646, 345, 785, 125, 565, 403, 96, 536, 183,
594, 241, 212,357, 328, 186, 589, 302, 207, 647, 705, 418, 595, 405, 308, 650,
569, 214, 540, 187, 303, 361, 801, 332, 772, 419, 112, 552, 610, 228, 651, 597,
310, 215, 409, 542, 189, 160, 218, 658, 334, 774, 611, 421, 392, 450, 311, 230,
653, 556, 369, 340, 120, 543, 601, 314, 219, 659, 335, 775, 833, 613, 451, 584,
231,778,425, 558, 396, 342, 176, 315, 234, 674, 221, 124, 661, 564, 453, 356,
779, 559, 617, 343, 588, 398, 235, 675, 317, 288, 346, 786, 433, 126, 566, 404,
184, 242, 665, 358, 781, 399, 457, 897, 590, 237, 677, 208, 648, 347, 787, 706,
127, 567, 625, 596, 406, 243, 570, 359, 188, 591, 304, 362, 802, 707, 420, 349,
789, 681, 407, 652, 465, 598, 245, 571, 216, 410, 190, 363, 803, 709, 612, 422,
599, 312, 654, 370, 793, 573, 411, 544, 191, 602, 249, 689, 220, 660, 365, 805,
336, 776,423, 834, 481, 614, 452, 232, 655, 371, 713, 426, 603, 413, 316, 222,
662, 835, 615, 809, 454, 780, 427, 560, 373, 618, 344, 236, 676, 605, 318, 223,
663, 721, 434, 837, 666, 455, 782, 619, 429, 400, 458, 898, 319, 238, 678, 377,
817, 348, 788, 435, 128, 568, 626, 244, 667, 360, 783, 841, 621, 459, 899, 592,
239, 679, 737, 708, 350, 790, 627, 437, 682, 408, 466, 246, 669, 572, 461, 364,
901, 804, 351, 791, 710, 849, 683, 629, 467, 600, 247, 794, 441, 574, 412, 192,
250, 690, 366, 806, 711, 424, 482, 905, 685, 656, 469, 372, 795, 714, 575, 633,
604, 414, 251, 691, 367, 807, 865, 836, 483, 616, 810, 715, 428, 374, 797, 415,
473, 913, 606, 253, 693, 224, 664, 722, 838, 485, 811, 456, 375, 717, 620, 430,
607, 320, 378, 818, 723, 436, 839, 697, 668, 813, 784, 431, 842, 489, 929, 622,
460,900,240,680,379,819,738,725,628,438,670,843,623,462,902,739,
381, 821, 352, 792, 439, 850, 684, 497, 630, 468, 248, 671, 729, 442, 845, 463,
903, 961, 741, 712, 851, 906, 631, 686, 825, 470, 796, 443, 576, 634, 252, 692,
368, 808, 866, 484, 907, 853, 687, 745, 471, 716, 798, 635, 445, 416, 474, 914,
254, 694, 867, 486, 909, 812, 376, 799, 718, 857, 637, 475, 915, 608, 255, 695,
753, 724, 869, 840, 698, 487, 814, 719, 432, 490, 930, 477, 380, 917, 820, 726,
699, 815, 873, 844, 491, 931, 624, 740, 382, 822, 727, 440, 498, 921, 701, 672,
730, 846, 493, 933, 464, 904, 962, 383, 823, 742, 881, 852,499, 632, 826, 731,
444, 847, 963, 743, 937, 908, 854, 688, 501, 827, 746,472, 733, 636, 446, 965,
868, 855,910, 747, 829, 800, 447, 858, 505, 945, 638, 476, 916, 256, 696, 754,
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870, 488, 911, 969, 749, 720, 859, 639, 478, 918, 755, 871, 700, 816, 874, 492,
932, 861, 479, 919, 977, 757, 728, 922, 702, 875, 494, 934, 384, 824, 882, 500,
923,703, 761, 732, 877, 848, 495, 935, 993, 964, 744, 883, 938, 502, 925, 828,
734, 966, 939, 885, 856, 503, 748, 830, 735, 448, 506, 946, 967, 941, 912, 970,
831, 750, 889, 860, 507, 947, 640, 756, 872, 971, 751, 862, 509, 949, 480, 920,
978, 758, 973, 876, 863, 979, 759, 953, 924, 704, 762, 878, 496, 936, 994, 981,
884, 926, 763, 879, 995, 940, 886, 504, 927, 985, 765, 736, 997, 968, 887, 942,
832, 890, 508, 948, 943, 1001, 972, 752, 891, 510, 950, 974, 893, 864, 511,
951, 1009, 980, 760, 954, 975, 982, 955, 764, 880, 996, 983, 957, 928, 986,
766, 998, 888, 987, 767, 999, 944, 1002, 989, 892, 1003, 894, 512, 952, 1010,
1005, 976, 895, 1011, 956, 1013, 984, 958, 959, 1017, 988, 768, 1000, 990,
1004, 991, 1006, 896, 1012, 1007, 1014, 1015, 960, 1018, 1019, 1021, 992,
1008, 1016, 1020, 1022, 1023, 1024];

Chudi $9: [1,2,3, 5,9, 17, 33, 4, 6, 65, 7, 10, 11, 129, 18, 13, 19, 34, 257,
21, 35, 25, 66, 37, 67, 513, 8, 41, 130, 12, 69, 49, 14, 131, 20, 15, 73, 258, 22,
133, 23, 81, 36, 259, 26, 137, 97, 261, 38, 145, 27, 514, 39, 515, 265, 68, 29,
42,161, 43, 45, 517, 50, 70, 273, 193, 521, 529, 16, 71, 132, 74, 51, 289, 545,
24,75, 53, 134, 82, 321, 77, 135, 28, 57, 83, 138, 260, 40, 98, 385, 30, 85, 139,
262, 146, 31, 99, 516, 44, 89, 141, 263, 147, 101, 266, 72, 46, 162, 518, 577,
519, 52, 149, 522, 47, 105, 267, 163, 274, 523, 641, 76, 54, 153, 113, 269, 194,
165, 275, 78, 55, 530, 525, 531, 136, 58, 84, 195, 290, 79, 169, 277, 59, 86, 61,
87, 140, 100, 197, 90, 291, 281, 546, 769, 142, 177, 91, 102, 148, 143, 533,
547, 537, 32, 103, 264, 48, 322, 293, 201, 323, 578, 150, 297, 93, 106, 209,
549, 579, 268, 386, 325, 305, 164, 151, 56, 107, 154, 225, 387, 329, 270, 114,
520, 553, 642, 80, 166, 109, 155, 276, 60, 271, 115, 167, 524, 581, 561, 88,
196, 62, 157, 170, 278, 292, 279, 198, 171, 117, 178, 282, 526, 643, 532, 527,
92, 63, 585, 770, 144, 389, 294, 199, 104, 337, 173, 283, 202, 121, 179, 295,
94, 534, 645, 535, 593, 548, 771, 152, 324, 393, 298, 203, 108, 285, 181, 210,
538, 95, 205, 299, 353, 649, 609, 326, 185, 211, 401, 306, 301, 110, 156, 327,
116, 111, 773, 550, 657, 539, 551, 168, 213, 307, 330, 158, 226, 118, 172, 331,
227,388, 309, 217, 417, 338, 159, 777, 272, 580, 119, 541, 554, 280, 333, 390,
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174, 122,200, 180, 229, 339, 313, 391, 175, 394, 284, 123, 233, 341, 449, 354,
395, 204, 182, 673, 555, 557, 562, 582, 296, 286, 125, 183, 206, 785, 705, 64,
287,528, 583, 644, 586, 563, 300, 355, 186, 402, 212, 397, 345, 207, 302, 801,
96, 187, 241, 536, 587, 565, 646, 594, 328, 403, 214, 357, 308, 303, 833, 589,
647, 112, 540, 569, 595, 650, 772, 160, 418, 332, 228, 405, 310, 215, 552, 610,
897, 120, 189, 361, 419, 409, 369, 218, 450, 421, 542, 597, 651, 774, 658, 311,
230, 334,219, 543, 611, 176, 392, 124, 314, 231, 340, 335, 221, 451, 425, 315,
556, 601, 653, 234, 775, 659, 613, 126, 288, 184, 342, 396, 356, 778, 584, 558,
674, 343, 235, 564, 661, 559, 617, 779, 675, 398, 317, 346, 242, 208, 404, 358,
188, 237, 786, 127, 588, 566, 665, 625, 781, 304, 453, 433, 243, 347, 706, 399,
677,787,590, 567, 648, 216, 406, 359, 570, 596, 362, 707, 190, 457, 349, 420,
802, 407, 245, 410, 363, 591, 681, 789, 571, 598, 220, 573, 422, 370, 599, 652,
612, 709, 602, 803, 312, 793, 191, 411, 654, 689, 603, 232, 249, 365, 465, 336,
423, 614, 660, 655, 316, 222, 371, 426, 452, 413, 236, 223, 344, 373, 427, 544,
481, 615,454,776, 318, 238, 434, 560, 834, 805, 713, 835, 662, 809, 605, 618,
721, 780, 348, 898, 319, 455, 837, 817, 676, 663, 244, 429, 400, 360, 239, 377,
458,435,350,568,619,666,737,899,841,782,626,246,459,408,592,678,
621, 667, 788, 572, 783, 627, 679, 128, 364, 351, 247, 437, 466, 412, 461, 250,
366,467,600,708,574,669,682,790,804,791,710,683,629,424,690,794,
604, 575, 192, 372, 441, 251, 414, 367, 469, 482, 374, 656, 901, 806, 711, 428,
415, 253, 616, 849, 685, 795, 714, 633, 691, 807, 606, 224, 375, 483, 664, 836,
905, 810, 715, 620, 797, 693, 430, 456, 473, 378, 722, 607, 717, 811, 865, 838,
697, 723, 913, 818, 436, 320, 813, 240, 622, 431, 485, 460, 379, 668, 839, 438,
489, 628, 623, 462, 381, 439, 352, 248, 680, 725, 819, 842, 670, 738, 630, 468,
442,252,463, 497, 443, 368, 684, 843, 739, 900, 821, 729, 929, 850, 671, 784,
631, 792, 845, 902, 686, 470, 634, 712, 471, 692, 741, 851, 825, 903, 687, 416,
484,254, 445, 376, 474, 906, 796, 486, 635, 745, 853, 961, 866, 907, 716, 694,
808, 475, 798, 637, 695, 432, 718, 576, 799, 812, 867, 380, 487, 698, 914, 255,
724,909, 857, 719, 477, 814, 608, 490, 699, 753, 840, 915, 726, 869, 820, 815,
440, 491, 624, 382, 464, 383, 498, 672, 930, 844, 740, 917, 822, 727, 632, 701,
873,931,921, 881, 730, 444, 493, 499, 446, 472, 962, 933, 823, 742, 846, 731,
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447, 688, 904, 636, 826, 743, 852, 847, 733, 963, 937, 827, 746, 476, 501, 638,
488, 505, 800, 696, 854, 908, 868, 855, 747, 910, 829, 858, 754, 720, 916, 870,
700, 749, 639, 816, 965, 945, 755, 859, 911, 256, 478, 492, 479, 728, 918, 871,
494, 874, 702, 969, 500, 861, 495, 932, 919, 757, 922, 875, 732, 934, 882, 824,
703, 502, 923, 384, 744, 761, 877, 977, 848, 935, 828, 734, 883, 938, 964, 925,
748, 735, 856, 885, 939, 993, 448, 503, 506, 966, 507, 830, 750, 946, 860, 831,
967, 756, 941, 912, 872, 751, 889, 480, 970, 947, 862, 758, 971, 509, 920, 640,
876, 863, 759, 949, 978, 924, 973, 762, 878, 979, 496, 936, 704, 884, 953, 763,
504, 926, 879, 981, 994, 886, 940, 927, 765, 736, 887, 995, 942, 968, 985, 508,
890, 948, 832, 752, 943, 997, 972, 891, 950, 1001, 974, 893, 510, 951, 864,
760, 511, 980, 954, 764, 975, 1009, 955, 880, 982, 983, 928, 996, 766, 957,
888, 986, 998, 987, 944, 892, 999, 767, 989, 1002, 952, 1003, 894, 976, 895,
1010, 956, 1005, 1011, 958, 984, 959, 988, 1013, 1000, 1017, 512, 768, 990,
1004, 991, 1006, 1012, 1007, 1014, 896, 960, 1015, 1018, 1019, 992, 1021,
1008, 1016, 1020, 1022, 1023, 1024];

Chudi 810: [1, 2,3, 5,9, 17, 33, 4, 257, 513, 6, 65, 7, 10, 11, 18, 129, 13,
19, 34, 21, 35, 25, 37, 66, 258, 8, 67, 41, 12, 69, 130, 514, 14, 49, 20, 73, 131,
15,259, 22, 133, 36, 81, 23, 26, 137, 38, 27, 515, 261, 97, 39, 68, 42, 145, 29,
70, 43, 265, 50, 71, 161, 517, 45, 74, 132, 273, 16, 51, 75, 134, 53, 82, 289,
521, 24, 193, 77, 135, 83, 138, 260, 57, 28, 98, 529, 139, 262, 40, 85, 146, 30,
99, 321, 545, 141, 44, 89, 147, 263, 31, 101, 72, 516, 162, 266, 46, 149, 52,
105, 267, 769, 163, 47, 76, 274, 153, 54, 165, 518, 194, 385, 78, 113, 136, 269,
577, 55, 84, 58, 275, 195, 79, 519, 169, 290, 140, 86, 59, 277, 522, 197, 100,
291, 87, 142, 523, 177, 281, 61, 90, 293, 148, 530, 32, 201, 322, 102, 143, 641,
264, 91, 150, 323, 525, 103, 106, 164, 297, 209, 531, 48, 268, 93, 151, 546,
325, 154, 107, 386, 533, 166, 114, 270, 155, 56, 547, 305, 225, 109, 537, 276,
167, 196, 329, 549, 80, 115, 387, 170, 578, 271, 157, 60, 278, 770, 198, 171,
389, 520, 117, 292, 88, 178, 579, 337, 62, 199, 553, 279, 173, 282, 202, 524,
121, 393, 144, 581, 294, 179, 283, 642, 63, 92, 353, 526, 203, 295, 104, 561,
181, 324, 210, 532, 298, 94, 401, 585, 152, 205, 285, 643, 108, 326, 211, 527,
299, 95, 771, 306, 185, 156, 534, 327, 226, 417, 645, 110, 301, 548, 168, 330,
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213, 593, 388, 116, 535, 272, 158, 307, 538, 227, 111, 649, 331, 172, 390, 550,
217, 309, 539, 118, 338, 773, 159, 280, 609, 229, 449, 200, 551, 333, 119, 580,
391, 174, 554, 122, 180, 657, 339, 64, 541, 394, 233, 582, 313, 175, 284, 555,
204,354,777, 123, 395, 562, 182, 296, 583, 341, 673, 206, 402, 557, 241, 286,
586, 125, 355, 644, 183, 397, 785, 212, 300, 528, 96, 345, 563, 186, 403, 587,
207, 646, 287, 357, 565, 214, 328, 594, 187, 801, 418, 228, 536, 302, 112, 705,
405, 589, 308, 215, 647, 361, 189, 595, 419, 650, 218, 303, 772, 332, 160, 569,
409, 540, 230, 310, 610, 421, 651, 219, 450, 774, 120, 552, 334, 231, 597, 369,
658, 392, 542,234,311, 611, 340, 833, 176, 314, 653, 221, 556, 451, 335, 601,
124, 659, 425, 775, 235, 396, 543, 342, 613, 242, 584, 315, 674, 453, 126, 778,
356, 558,343,661, 184, 398, 564, 237, 617,433, 779, 317, 675, 208, 346, 559,
404, 588, 243, 786, 288, 665, 457, 566, 127, 677, 358, 399, 706, 188, 897, 347,
590, 406, 625, 245, 648, 359, 781, 362, 567, 216, 596, 420, 570, 465, 190, 787,
304, 707, 349, 591, 407, 681, 249, 802, 410, 652, 363, 598, 191, 571, 422, 789,
370, 709, 220, 612, 411, 803, 312, 599, 481, 654, 232, 689, 365, 793, 423, 222,
452,573,336, 602, 371, 805, 236, 660, 426, 544, 413, 713, 316, 834, 223, 614,
454, 655,427,776, 238, 603, 373, 662, 344, 835, 434, 615, 244, 618, 676, 318,
809, 455, 721, 429, 560, 128, 780, 458, 605, 377, 663, 400, 837, 435, 666, 239,
619,319,898,678,348,626,459,782,246,667,360,568,437,817,737,466,
621, 247,788, 350, 679, 408, 708, 461, 841, 592, 364, 627, 250, 899, 467, 682,
783, 351, 669, 441, 572,412, 790, 192, 710, 683, 482, 901, 366, 629, 804, 424,
600, 469, 690, 251, 849, 574, 372, 711, 414, 791, 685, 483, 794, 367, 714, 428,
633, 905, 253, 656, 473, 806, 691, 374, 795, 415, 575, 604, 485, 865, 715, 224,
807, 456, 616, 693, 375, 836, 430, 722, 810, 378, 606, 913, 436, 664, 320, 717,
797, 240, 620, 838, 489, 723, 431, 811, 607, 460, 818, 697, 379, 668, 839, 438,
738,462,929, 622, 248, 813, 680, 497, 842, 725, 381, 900, 628, 439, 784, 670,
468, 819, 739, 352, 623, 442, 843, 684, 252, 902, 729, 463, 821, 630, 850, 470,
671,792,443, 741, 961, 484, 712, 845, 368, 631, 903, 471, 686, 634, 445, 692,
851, 474, 576, 906, 745, 254, 825, 687, 416, 796, 716, 486, 866, 635, 907, 475,
694, 808, 376, 853, 718, 487, 914, 753, 798, 490, 637, 867, 432, 695, 909, 724,
477, 812, 608, 380, 857, 698, 915, 255, 719, 799, 869, 491, 726, 840, 699, 498,
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930, 740, 382, 814, 624, 917, 440, 820, 727, 873, 493, 701, 931, 730, 464, 815,
844, 672, 499, 921, 742, 822, 383, 933, 731, 962, 444, 632, 846, 743, 881, 501,
904, 746, 823, 472, 852, 688, 826, 446, 733, 963, 847, 636, 256, 937, 747, 908,
505, 854, 754, 827, 965, 447, 638, 868, 855, 696, 476, 910, 749, 945, 829, 488,
720, 858, 916, 478, 755, 800, 969, 639, 870, 492, 911, 700, 859, 918, 479, 757,
871, 874, 728, 494, 932, 977, 702, 816, 861, 500, 919, 761, 922, 875, 703, 384,
934, 882, 732, 923, 495, 824, 993, 744, 877, 935, 734, 502, 964, 848, 883, 748,
938, 503, 925, 828, 735, 966, 939, 750, 506, 885, 856, 946, 756, 830, 967, 448,
941, 640, 970, 889, 912, 947, 507, 751, 831, 860, 971, 758, 872, 949, 509, 978,
759, 862, 920, 973, 876, 762, 480, 979, 863, 953, 924, 704, 994, 878, 936, 496,
981, 763, 884, 926, 995, 879, 940, 765, 504, 985, 886, 927, 997, 736, 968, 887,
942, 890, 948, 508, 832, 752, 1001, 943, 972, 891, 950, 974, 760, 1009, 893,
510, 951, 980, 864, 954, 764, 975, 982, 955, 996, 880, 983, 957, 986, 511, 766,
928, 998, 987, 888, 999, 1002, 944, 989, 892, 767, 1003, 1010, 894, 952, 1005,
976, 512, 1011, 895, 956, 1013, 984, 958, 768, 1017, 959, 988, 1000, 990,
1004, 991, 1006, 1012, 896, 1007, 1014, 1015, 1018, 960, 1019, 1021, 992,
1008, 1016, 1020, 1022, 1023, 1024];

Chudi S11:[1,2,3,5,9, 17, 4, 33, 6, 7, 65, 10, 11, 18, 13, 19, 129, 34, 21,
35,25, 8, 37, 66, 257, 67, 12, 41, 69, 14, 20, 49, 130, 15, 73, 131, 22, 513, 36,
23, 133, 81, 26, 38, 27, 258, 137, 39, 68, 97, 42, 259, 29, 145, 43, 70, 261, 50,
71, 16, 45, 74, 51, 265, 132, 161, 514, 75, 24, 53, 134, 82, 515, 273, 77, 135,
83, 28, 57, 193, 138, 517, 40, 98, 85, 260, 139, 30, 289, 521, 146, 99, 44, 31,
262, 141, 89, 147, 72, 101, 46, 263, 529, 321, 52, 266, 162, 149, 47, 76, 105,
267, 163, 54, 516, 274, 153, 545, 78, 55, 269, 136, 165, 84, 113, 58, 194, 275,
518, 385, 79, 59, 195, 86, 140, 290, 169, 519, 277, 577, 522, 100, 87, 32, 291,
61, 197, 142, 90, 523, 281, 148, 177, 102, 264, 143, 293, 530, 91, 322, 201,
525, 150, 103, 48, 531, 106, 641, 323, 93, 268, 297, 164, 151, 209, 154, 546,
107, 533, 325, 56, 270, 166, 114, 276, 155, 547, 305, 386, 80, 109, 271, 537,
167, 115, 329, 60, 196, 225, 170, 520, 387, 278, 157, 549, 578, 769, 88, 117,
292, 171, 62, 198, 279, 389, 579, 337, 524, 282, 553, 178, 63, 199, 144, 294,
173, 92, 121, 202, 283, 581, 526, 179, 393, 104, 295, 532, 561, 642, 324, 203,
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94, 353, 298, 527, 285, 152, 181, 585, 210, 108, 643, 534, 401, 95, 299, 326,
205, 211, 156, 548, 306, 185, 535, 110, 645, 327,272, 593, 301, 538, 168, 116, -
330, 226, 307, 213, 388, 158, 550, 417, 111, 539, 770, 649, 331, 227, 118, 172,
280, 159, 551, 309, 390, 580, 338, 217, 609, 554, 771, 541, 119, 333, 64, 200,
229,174, 391, 122, 657, 339, 284, 555, 313, 582, 449, 180, 394, 773, 296, 175,
562,123,204, 354, 233, 583, 341, 528, 395, 286, 557, 182, 586, 563, 777, 644,
402, 96, 673, 355, 125, 300, 206, 287, 183, 397, 587, 345, 212, 241, 186, 536,
403, 565, 646, 328, 207, 357, 594, 302, 785, 589, 308, 187, 214, 418, 112, 647,
405, 595, 303, 540, 569, 705, 650, 332, 361, 228, 215,-160, 552, 419, 310, 189,
218, 610, 597, 772, 651, 542, 409, 801, 120, 334, 230, 311, 392, 421, 658, 340,
219, 611, 369, 556, 314, 450, 543, 774, 653, 335, 601, 231, 176, 124, 659, 234,
315, 584, 451, 342, 221, 613, 396, 558, 425, 775, 833, 564, 778, 674, 356, 235,
126, 661, 343, 288, 559, 317, 453, 184, 398, 588, 346, 617, 242, 779, 404, 675,
566,433, 127, 208, 358, 237, 399, 786, 665, 347, 590, 243, 457, 188, 567, 781,
648, 406, 677, 359, 596, 304, 625, 570, 706, 787, 362, 897, 591, 349, 216, 245,
420, 190, 407, 571, 707, 598, 465, 652, 410, 802, 681, 363,789, 312, 191, 422,
220, 612, 370, 249, 599, 544, 411, 803, 573, 709, 654, 336, 365, 602, 232, 793,
423, 660, 689, 371, 316, 452, 222, 614, 481, 426, 776, 655, 413, 805, 603, 834,
713,236,662,344,223,615,373,560,427,318,454,618,835,605,780,809,
676, 434, 128, 663, 238, 319, 455, 400, 721, 429, 666, 348, 619, 377, 244, 458,
837, 568, 782, 435, 678, 360, 239, 626, 788, 667, 817, 898, 592, 459, 350, 621,
246, 783, 408, 679, 437, 627, 841, 572, 708, 466, 737, 682, 364, 899, 790, 669,
351,247, 461, 192, 250, 600, 467, 629, 412, 804, 683, 574, 441, 710, 791, 366,
901, 849, 794, 424, 690, 372, 251, 482, 575, 711, 469, 656, 414, 806, 685, 367,
604, 633, 714, 795, 691, 905, 224, 616, 483, 374, 253, 428, 415, 807, 836, 715,
606, 473, 865, 810, 797, 664, 693, 375, 320, 456, 485, 722, 430, 620, 378, 913,
607, 811, 838, 717, 436, 240, 723, 431, 668, 818, 697, 379, 460, 622, 489, 839,
784, 813, 680, 438, 628, 842, 738, 819, 725, 900, 670, 352, 929, 623, 381, 248,
462,439, 843, 468, 739, 630, 497, 684, 442, 792, 671, 821, 902, 463, 850, 729,
252,631, 845, 576, 443,712, 470, 741, 686, 368, 903, 634, 851, 796, 825, 961,
692, 906, 484, 254, 471, 416, 808, 687, 445, 635, 716, 474, 866, 745, 853, 907,

90



54035 91/133

798, 694, 376, 255, 486, 914, 608, 475, 867, 637, 812, 718, 799, 695, 909, 857,
487, 724,432,753, 698, 380, 915, 490, 840, 719, 477, 869, 814, 820, 699, 726,
930, 624, 491, 382, 917, 815, 440, 844, 873, 740, 498, 727, 672, 931, 822, 701,
383, 464, 493, 730, 921, 632, 846, 499, 444, 742, 823, 904, 933, 852, 731, 881,
826,962, 847,472,743, 501, 688, 446, 636, 746, 827, 963, 854, 733, 908, 937,
256,447, 476, 868, 747, 638, 505, 855, 800, 829, 965, 696, 910, 858, 488, 754,
916, 945, 639, 720, 478, 870, 749, 911, 859, 755, 969, 700, 492, 918, 479, 871,
816, 874, 861, 728, 757, 932, 702, 384, 919, 494, 977, 922, 875, 500, 824, 703,
934, 495,732, 882,761, 923, 848, 877, 744, 502, 935, 883, 828, 964, 734, 993,
938, 925, 503, 448, 748, 506, 856, 735, 885, 939, 8§30, 966, 946, 640, 507, 750,
831, 967,912,941, 860, 889, 756, 970, 947, 480, 872, 751, 509, 971, 862, 758,
920, 949, 978, 876, 863, 759, 973, 704, 496, 762, 979, 924, 953, 878, 936, 884,
763,994, 981, 926, 879, 504, 736, 995, 886, 765, 940, 927, 985, 508, 887, 832,
968, 997, 942, 890, 948, 752, 510, 943, 891, 972, 1001, 950, 511, 864, 893,
760, 974, 951, 980, 1009, 954, 975, 764, 955, 982, 880, 996, 766, 983, 928,
957, 986, 888, 767, 998, 987, 999, 944, 892, 1002, 989, 512, 1003, 894, 952,
1010, 895, 976, 1005, 1011, 956, 984, 1013, 958, 768, 959, 988, 1017, 1000,
990, 1004, 991, 896, 1006, 1012, 1007, 1014, 1015, 960, 1018, 1019, 992,
1021, 1008, 1016, 1020, 1022, 1023, 1024];

Chudi S12:[1,2,3,5,9,17,4,33,6,7, 10, 65, 11, 18, 13, 19, 129, 21, 34,
35, 25, 8, 37, 66, 257, 12, 67, 41, 14, 69, 20, 49, 15, 130, 73, 22, 131, 23, 36,
513, 133, 26, 81, 38, 27, 137, 39, 258, 29, 68, 42, 97, 259, 43, 145, 70, 261, 50,
16, 71, 45, 74, 51, 265, 132, 161, 75, 24, 53, 514, 134, 82, 77, 515, 273, 135,
28, 83, 57, 138, 40, 193, 517, 30, 85, 98, 139, 260, 289, 31, 44, 521, 99, 146,
141, 89, 262, 147, 72, 46, 101, 263, 52, 529, 47, 266, 149, 321, 162, 76, 105,
54, 267, 163, 153, 78, 55, 516, 274, 545, 269, 136, 84, 165, 58, 113, 79, 275,
194, 518, 59, 385, 86, 140, 195, 169, 519, 277, 290, 32, 87, 61, 522, 100, 577,
142, 291, 197, 90, 523, 281, 148, 177, 102, 143, 91, 264, 293, 530, 48, 201,
525, 103, 150, 322, 93, 531, 106, 268, 151, 323, 297, 164, 641, 107, 154, 56,
209, 533, 546, 270, 325, 166, 114, 155, 80, 276, 109, 547, 305, 271, 167, 60,
386, 537, 115, 157, 329, 196, 170, 520, 278, 225, 549, 387, 88, 62, 117, 578,
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171, 279, 292, 198, 769, 63, 524, 389, 282, 579, 337, 553, 178, 144, 199, 92,
173, 121, 294, 283, 202, 526, 179, 104, 581, 393, 295, 94, 532, 203, 561, 527,
285, 152, 324, 298, 181, 353, 642, 95, 108, 585, 210, 534, 299, 205, 643, 401,
326, 156, 211, 185, 535, 110, 548, 306, 272, 327, 301, 168, 645, 538, 116, 593,
111, 158, 330, 307, 213, 226, 550, 388, 539, 417, 118, 159, 331, 172, 280, 649,
227, 551, 309, 770, 64, 217, 390, 541, 119, 580, 338, 554, 609, 333, 200, 771,
174,229, 122,391, 284, 339, 555, 313, 180, 657, 582, 175, 394, 123, 296, 449,
773, 204, 562, 528, 286, 233, 583, 341, 557, 182, 354, 395, 96, 125, 586, 563,
287, 300, 206, 777, 183, 355, 644, 402, 673, 397, 587, 345,212, 186, 536, 241,
207, 565, 403, 328, 302, 357, 646, 594, 187, 112, 589, 308, 214, 785, 303, 647,
540, 405, 418, 595, 569, 160, 332, 215, 189, 361, 650, 228, 552, 310, 705, 419,
218, 542, 120, 597, 610, 651, 409, 334, 311, 772, 230, 801, 219, 392, 543, 340,
556,421,314, 611, 369, 658, 335, 176, 653, 231, 124, 450, 601, 774, 315, 221,
659, 234, 584, 342, 558, 396, 613, 451, 425, 775, 126, 564, 288, 235, 343, 559,
317,778, 184, 356, 661, 833, 674, 398, 127, 588, 453, 346, 617, 242, 208, 566,
779, 404,237, 675, 433, 358, 399, 347, 188, 665, 590, 243, 567, 786, 304, 457,
781, 359, 648, 406, 596, 677, 570, 625, 591, 349, 216, 787, 190, 362, 245, 706,
407, 420, 571, 897, 598, 191, 363, 652, 410, 312, 707, 465, 681, 789, 802, 220,
544,249, 422, 599, 573, 612, 370, 411, 336, 365, 654, 232, 803, 709, 602, 423,
316, 222,793, 371, 660, 689, 614, 655, 413, 452, 426, 603, 776, 481, 805, 223,
236, 344, 560, 318, 713, 615, 373, 662, 834, 427, 128, 454, 605, 618, 319, 780,
663, 835,238, 809, 676, 434, 400, 455, 348, 429, 619, 377, 666, 244, 568, 721,
239, 458, 782, 435, 360, 837, 678, 626, 667, 592, 350, 788, 621, 246, 459, 817,
783, 408, 679, 572, 437, 898, 627, 351, 192, 364, 669, 841, 247, 708, 466, 682,
790, 737,461, 899, 250, 600, 574, 412, 629, 467, 683, 441, 791, 366, 804, 710,
251, 424, 575, 901, 794, 372, 849, 690, 367, 656, 414, 711, 604, 469, 685, 482,
633, 806, 224, 795, 253, 714, 691, 616, 374, 415, 428, 905, 483, 807, 606, 320,
715, 473,797, 375, 664, 836, 810, 693, 865, 456, 430, 607, 620, 485, 378, 722,
240, 811, 717, 436, 913, 838, 431, 379, 668, 723, 697, 622, 460, 818, 7384, 489,
839, 813, 680, 438, 628, 352, 623, 381, 670, 842, 248, 819, 725, 738, 462, 439,
900, 929, 630, 671, 843, 468, 684, 442, 792, 739, 497, 463, 821, 252, 576, 729,
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902, 631, 850, 443, 368, 845, 712, 470, 686, 741, 634, 903, 796, 851, 254, 825,
692,416,471, 687, 445, 906, 484, 635, 808, 961, 255, 716, 474, 798, 376, 745,
853, 694, 866, 907, 608, 486, 637, 475, 799, 812, 718, 695, 867, 914, 432, 909,
487,380, 857, 724, 698, 753, 719, 477, 915, 490, 840, 814, 869, 699, 624, 382,
820, 726, 491, 815, 440, 917, 930, 383, 672, 844, 727, 701, 873, 740, 498, 464,
822,493, 931, 730, 632, 444, 921, 846, 499, 823, 742, 731, 904, 852, 933, 826,
881, 847,472, 688, 446, 743, 636, 501, 962, 256, 827, 733, 746, 854, 447, 908,
963, 937, 638, 476, 800, 747, 505, 855, 829, 696, 868, 910, 488, 639, 965, 858,
754,720, 478, 916, 749, 945, 870, 911, 859, 700, 755, 479, 492, 816, 969, 871,
018, 384, 861, 728, 702, 874, 757, 919, 494, 932, 703, 875, 922, 500, 824, 977,
495,732, 761, 934, 882, 923, 848, 877, 744, 502, 935, 828, 734, 883, 448, 925,
503, 964, 938, 993, 735, 748, 506, 856, 830, 885, 939, 640, 966, 507, 831, 750,
946,912, 967, 860, 941, 889, 756, 480, 751, 509, 970, 947, 872, 862, 758, 971,
920, 949, 863, 704, 876, 759, 978, 496, 973, 762, 924, 979, 953, 878, 763, 936,
884, 879, 926, 504, 981, 994, 736, 765, 886, 927, 940, 995, 508, 832, 985, 837,
968, 942, 997, 890, 752, 510, 948, 943, 891, 511, 972, 1001, 950, 864, 893,
760, 974, 951, 980, 954, 1009, 975, 764, 955, 880, 982, 766, 928, 983, 957,
996, 767, 986, 888, 998, 987, 944, 999, 892, 512, 989, 1002, 894, 1003, 952,
895, 1010, 976, 1005, 956, 1011, 984, 958, 1013, 768, 959, 988, 1017, 1000,
990, 991, 1004, 896, 1006, 1012, 1007, 1014, 960, 1015, 1018, 1019, 992,
1021, 1008, 1016, 1020, 1022, 1023, 1024];

Chudi S13:[1,2,3,5,9, 17,33, 4, 6,513, 65,7, 10, 11, 129, 18, 13, 19, 34,
257,21, 35,25, 66,37, 67, 8,41, 130, 12, 69, 49, 514, 14, 131, 20, 15, 73, 258,
22,133, 23, 81, 36, 259, 26, 137, 97, 261, 515, 38, 145, 27, 39, 265, 68, 29, 42,
161, 43, 45, 50, 70, 517, 273, 193, 16, 71, 132, 74, 51, 289, 24, 75, 53, 521,
134, 82, 321, 77, 135, 28, 57, 83, 138, 260, 529, 40, 98, 385, 30, 85, 139, 262,
146,545,31,99,44,89,141,263,147,101,516,266;72,46,162,52,149,47,
518, 105, 267, 163, 274, 76, 54, 153, 577, 113, 269, 194, 165, 275, 78, 519, 55,
136, 58, 84, 195, 290, 522, 79, 169, 277, 59, 86, 61, 523, 87, 140, 100, 197, 90,
641, 291, 281, 142, 177, 91, 102, 530, 148, 143, 32, 103, 264, 525, 48, 322,
293, 201, 531, 323, 150, 297, 93, 106, 546, 209, 268, 386, 325, 769, 305, 164,
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151, 56, 533, 107, 154, 225, 387, 329, 547, 270, 114, 80, 537, 166, 109, 155,
276, 578, 60, 271, 115, 167, 549, 88, 196, 62, 157, 579, 170, 278, 292, 520,
279, 198, 171, 117, 553, 178, 282, 92, 642, 63, 144, 389, 294, 524, 199, 104,
337, 581, 173, 283, 202, 561, 121, 179, 295, 526, 94, 152, 324, 643, 393, 298,
203, 532, 108, 285, 181, 527, 210, 95, 205, 585, 299, 353, 326, 770, 185, 211,
534, 401, 306, 301, 645, 110, 156, 327, 535, 116, 111, 593, 168, 213, 307, 548,
330, 158, 771, 226, 118, 172, 538, 331, 227, 649, 388, 309, 217, 609, 417, 338,
773, 159, 272, 550, 119, 280, 657, 333, 390, 174, 539, 122, 200, 551, 180, 229,
777,339, 313, 580, 391, 175, 541, 394, 284, 554, 123, 233, 341, 673, 449, 354,
555, 395, 204, 557, 182, 296, 562, 286, 582, 125, 183, 785, 206, 64, 705, 287,
300, 528, 355, 186, 583, 402, 212, 644, 397, 345, 586, 207, 302, 563, 96, 801,
187, 241, 536, 328, 403, 587, 214, 565, 357, 308, 646, 303, 112, 594, 160, 833,
418,332, 589, 228, 405, 647, 310, 540, 215, 120, 569, 189, 361, 595, 419, 650,
409, 369, 772, 218, 552, 450, 421, 610, 311, 897, 230, 334, 542, 219, 597, 176,
651,392, 124, 774, 314, 658, 231, 340, 543, 335, 611, 221, 451, 556, 425, 601,
315, 653, 234, 126, 775, 288, 659, 184, 613, 342, 778, 396, 356, 584, 343, 558,
235, 674,398, 317, 564, 346, 661, 242, 559, 208, 617, 404, 358, 779, 188, 675,
237,786, 127, 588, 304, 566, 453, 665, 433, 243, 625, 347, 781, 399, 706, 216,
677,406, 787, 359, 590, 362, 567, 190, 648, 457, 570, 349, 420, 596, 407, 707,
245, 802, 410, 591, 363, 681, 220, 789, 422, 571, 370, 598, 312, 573, 191, 599,
411, 652, 232, 612, 249, 709, 365, 602, 465, 803, 336, 793, 423, 316, 222, 654,
371, 689, 426, 603, 452, 614, 413, 660, 236, 655, 223, 544, 344, 615, 373, 776,
427, 560, 481, 834, 454, 805, 318, 713, 238, 835, 434, 662, 809, 348, 605, 319,
618, 455, 721, 244, 780, 429, 898, 400, 837, 360, 817, 239, 676, 377, 663, 458,
568, 619, 435, 666, 350, 737, 246, 899, 459, 841, 408, 782, 626, 128, 592, 364,
678, 351, 621, 247, 667, 437, 788, 572, 466, 783, 412, 627, 461, 679, 600, 250,
708, 366, 574, 467, 669, 424, 682, 790, 192, 804, 372, 791, 710, 441, 683, 251,
629, 414, 690, 794, 367, 604, 469, 575, 656, 482, 901, 374, 806, 428, 711, 616,
415, 849, 253, 685, 795, 224, 714, 375, 633, 691, 483, 807, 606, 430, 664, 456,
836, 905, 473, 810, 378, 715, 620, 436, 797, 693, 320, 722, 240, 607, 717, 431,
811, 865, 485, 838, 460, 697, 723, 379, 913, 818, 438, 813, 622, 489, 668, 462,
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839, 628, 381, 623, 680, 439, 725, 819, 352, 842, 670, 248, 738, 630, 468, 684,
843,442, 739,252,900, 821, 463, 729, 929, 497, 850, 671, 784, 443, 631, 792,
368, 845, 902, 470, 686, 634,471, 712, 692, 416, 741, 851, 484, 825, 903, 254,
687, 906, 796, 445, 635, 745, 376, 853, 961, 474, 866, 907, 716, 486, 694, 308,
475,798, 637, 432, 695, 718, 576, 380, 799, 812, 487, 867, 698, 914, 255, 724,
909, 477, 857,719, 814, 490, 608, 699, 753, 440, 840, 915, 726, 491, 869, 820,
382, 815, 624, 672, 464, 930, 844, 740, 383, 917, 822, 727, 498, 632, 701, 873,
444,931, 921, 881, 493, 730, 962, 933, 499, 823, 742, 846, 731, 446, 688, 904,
636,472, 826, 743, 852, 447, 847, 733, 963, 937, 476, 827, 746, 638, 501, 800,
696, 854, 908, 488, 868, 855, 747, 910, 505, 829, 858, 754, 720, 256, 916, 870,
700, 478, 749, 639, 816, 965, 945, 492, 755, 859, 911, 728, 479, 918, 871, 874,
702, 494, 969, 861, 932, 919, 757, 500, 922, 875, 732, 934, 882, 495, 324, 703,
923,744, 502, 761, 877, 977, 848, 935, 828, 384, 734, 883, 938, 964, 925, 448,
748, 735, 856, 885, 939, 993, 503, 966, 830, 750, 946, 860, 831, 506, 967, 756,
941,912, 872, 751, 507, 889, 970, 947, 862, 758, 971, 920, 480, 640, 876, 863,
759, 949, 978, 924, 509, 973, 762, 878, 979, 936, 704, 884, 953, 496, 763, 926,
879, 981, 994, 886, 940, 927, 504, 765, 736, 887, 995, 942, 968, 985, 890, 948,
832, 508, 752, 943, 997, 972, 891, 950, 1001, 974, 893, 951, 864, 510, 760,
980, 954, 764, 975, 1009, 955, 880, 982, 983, 928, 996, 766, 511, 957, 888,
986, 998, 987, 944, 892, 999, 767, 989, 1002, 952, 1003, 894, 976, 895, 1010,
512, 956, 1005, 1011, 958, 984, 959, 988, 1013, 1000, 1017, 768, 990, 1004,
991, 1006, 1012, 1007, 1014, 896, 960, 1015, 1018, 1019, 992, 1021, 1008,
1016, 1020, 1022, 1023, 1024];

Chudi S14:[1,2,5,9,3,17,33,7, 65,513, 4,13, 6, 19, 129, 10, 34, 18, 11,
37, 67,25, 257,21, 66, 35, 8, 130, 41, 12, 73, 133, 514, 20, 49, 69, 14, 258, 15,
22,131, 27, 81, 36, 259, 39, 137, 97, 23, 517, 38, 26, 68, 265, 42, 145, 29, 70,
261, 50, 75, 161, 43, 521, 135, 71, 45, 82, 273, 16, 51, 132, 193, 74, 24, 515,
138, 53, 289, 77, 134, 83, 28, 98, 260, 40, 529, 57, 139, 85, 30, 146, 262, 44,
321, 545, 99, 141, 266, 31, 89, 147, 263, 101, 519, 162, 72, 46, 274, 52, 149,
267, 5717, 47, 76, 105, 165, 194, 54, 163, 516, 385, 269, 78, 153, 55, 86, 525,
290, 113, 275, 58, 79, 136, 518, 195, 84, 291, 169, 277, 87, 531, 59, 140, 323,

95



54035 96/133

197, 102, 641, 61, 148, 177, 281, 100, 90, 522, 293, 142, 322, 201, 91, 546, 32,
143, 103, 264, 530, 48, 387, 106, 297, 209, 523, 154, 93, 150, 268, 549, 164,
325, 114, 151, 579, 166, 56, 305, 107, 276, 537, 270, 386, 155, 769, 80, 109,
225, 167, 533, 60, 170, 115, 196, 578, 329, 271, 278, 88, 547, 157, 117, 389,
520, 337, 292, 279, 198, 642, 62, 178, 171, 553, 92, 282, 202, 199, 524, 63,
144, 295, 585, 173, 393, 104, 645, 121, 294, 283, 532, 353, 179, 203, 561, 324,
298, 94, 581, 108, 152, 210, 526, 285, 181, 401, 770, 95, 205, 299, 527, 327,
156, 534, 306, 110, 326, 643, 211, 185, 226, 539, 168, 301, 593, 116, 388, 330,
548, 111, 417,771, 213, 272, 118, 551, 307, 158, 649, 227, 172, 331, 609, 338,
390, 535, 309, 217, 550, 122, 391, 538, 159, 280, 333, 580, 119, 174, 777, 339,
180, 554,200, 354, 657,284, 313, 541, 449, 229, 582,394, 123, 182, 773, 233,
296, 562, 175, 395, 587, 64, 204, 673, 355, 555, 402, 341, 647, 125, 286, 583,
183, 300, 557, 241, 212, 594, 287, 345, 785, 397, 206, 528, 96, 419, 563, 186,
644, 214, 403, 705, 308, 328, 586, 357, 536, 207, 187, 650, 302, 112, 565, 303,
801, 361, 228, 589, 418, 160, 646, 405, 595, 310, 215, 540, 450, 332, 610, 120,
772,218, 189, 552, 230, 569, 334, 409, 651, 311, 597, 340, 421, 542, 219, 658,
369, 774, 124, 231, 556, 176, 833, 392, 314, 611, 242, 653, 451, 335, 778, 221,
543,342, 601, 425, 315, 659, 184, 775, 234, 613, 356, 674, 126, 288, 584, 396,
558,235,786, 317, 346, 564, 188, 661, 453, 779, 404, 559, 343, 398, 588, 208,
617,237,677, 433, 706, 347, 566, 362, 675, 127, 243, 897, 358, 781, 406, 590,
216, 665, 399, 567, 304, 598, 359, 802, 420, 625, 457, 787, 349, 190, 570, 245,
591, 411, 648, 220, 707, 312, 596, 363, 803, 465, 681, 407, 789, 422, 599, 232,
571, 249, 652, 370, 835, 191, 709, 410, 614, 316, 573, 365, 660, 423, 336, 222,
689, 452, 793, 371, 612, 426, 602, 236, 805, 344, 654, 413, 834, 481, 713, 223,
603, 318, 544, 454, 655, 427, 615, 373, 776, 434, 560, 238, 899, 618, 348, 809,
244,721, 455, 666, 319, 605, 377, 662, 429, 780, 239, 676, 360, 837, 459, 626,
400, 663, 678, 246, 568, 435, 817, 458, 619, 350, 788, 466, 782, 898, 364, 667,
408, 592, 128, 621, 247, 737, 437, 679, 572, 351, 682, 250, 627, 461, 708, 841,
412,783, 366, 790, 441, 600, 375, 669, 629, 424, 901, 467, 849, 804, 251, 791,
372,710, 192, 574, 690, 482, 683, 414, 604, 794, 367, 714, 469, 711, 430, 575,
656, 253, 807, 415, 685, 905, 374, 616, 483, 633, 806, 224, 795, 365, 428, 691,
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473,715, 836, 456, 810, 378, 606, 620, 436, 664, 722, 320, 797, 431, 693, 913,
240, 607, 717, 462, 811, 485, 839, 668, 379, 818, 622, 438, 838, 723, 248, 697,
381, 738, 680, 460, 813, 628, 489, 900, 842, 442, 623, 929, 352, 725, 784, 470,
630, 819, 439, 670, 463, 739, 684, 252, 843, 850, 497, 902, 821, 729, 468, 634,
903, 368, 671, 792, 443, 845, 631, 475, 686, 851, 484, 692, 712, 380, 866, 796,
416, 825, 961, 741, 254, 906, 635, 445, 694, 745, 486, 808, 687, 907, 471, 576,
716, 376, 867,914, 474, 853, 637, 798, 432, 695, 812, 487, 753, 724,799, 490,
857,909, 255, 718, 608, 931, 477, 698, 726, 915, 440, 820, 840, 869, 493, 719,
699, 382, 814, 624, 815, 499, 873, 740, 930, 446, 672,917, 822, 464, 727, 962,
844, 491, 632, 730, 701, 383, 742, 846, 921, 472, 823, 852, 933, 731, 498, 881,
636, 743, 444, 688, 904, 826, 476, 754, 963, 847, 733, 501, 854, 937, 827, 447,
696, 746, 868, 638, 488, 800, 908, 747, 829, 494, 858, 700, 965, 916, 478, 855,
910, 720, 505, 749, 945, 859, 874, 639, 479, 755, 870, 918, 728, 500, 911, 816,
871, 932,256,969, 861, 702, 757, 923, 492, 732, 824, 875, 977, 919, 503, 934,
744,761, 882, 495, 703, 922, 828, 877, 935, 848, 506, 734, 964, 883, 938, 748,
384, 856, 925, 993, 735, 830, 966, 502, 939, 885, 946, 750, 860, 756, 480, 967,
831, 889, 941, 751, 872, 507, 971, 912, 758, 947, 970, 862, 978, 448, 876, 920,
640, 759, 949, 863, 762, 509, 973, 924, 878, 953, 887, 936, 979, 763, 504, 884,
704, 994, 926, 879, 981, 942, 765, 496, 927, 886, 995, 736, 940, 985, 968, 890,
948, 832, 508, 943, 752, 974, 997, 891, 950, 760, 893, 972, 1001, 954, 510,
864, 982, 951, 975, 764, 1009, 980, 880, 955, 987, 996, 892, 928, 511, 766,
957, 998, 983, 888, 986, 944, 999, 1002, 767, 989, 952, 1005, 894, 1011, 958,
976, 512, 1003, 895, 984, 1010, 956, 988, 1013, 959, 1000, 1006, 990, 1017,
991, 1012, 768, 1004, 1015, 1007, 1018, 896, 1014, 992, 1019, 960, 1021,
1016, 1008, 1020, 1022, 1023, 1024];

Chubi S15:[1,2,3,5,9,17, 33,4, 6, 65,7, 10, 11, 129, 18, 13, 19, 34, 257,
21, 35, 25, 66, 37, 67, 513, 8, 12, 130, 41, 69, 14, 20, 131, 49, 15, 73, 258, 22,
133, 36, 81, 23, 259, 26, 137, 38, 261, 97, 145, 27, 514, 39, 515, 265, 68, 42,
29, 161, 70, 43, 517, 50, 71, 273, 193, 521, 529, 45, 16, 132, 74, 51, 289, 545,
24,75, 53, 134, 82,321, 77, 135, 28, 57, 83, 138, 260, 40, 98, 385, 30, 85, 139,
262, 146, 31, 99, 516, 44, 89, 141, 263, 147, 101, 266, 72, 46, 162, 518, 577,
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519, 52, 149, 522, 47, 76, 267, 163, 274, 523, 641, 105, 54, 153, 78, 269, 194,
165, 275, 55, 84, 530, 525, 531, 136, 58, 113, 195, 290, 79, 169, 277, 59, 86,
61, 87, 140, 100, 197, 90, 291, 281, 546, 769, 142, 177, 91, 102, 148, 143, 533,
547, 537, 32, 103, 264, 48, 322, 293, 201, 323, 578, 150, 297, 93, 106, 209,
549, 579, 268, 386, 325, 305, 164, 151, 107, 56, 154, 225, 387, 329, 270, 114,
520, 553, 642, 80, 166, 109, 155, 276, 60, 271, 115, 167, 524, 581, 561, 157,
196, 170, 198, 171, 278, 292, 279, 117, 88, 62, 178, 282, 526, 643, 532, 527,
63, 92, 585, 770, 144, 389, 294, 199, 104, 337, 173, 283, 202, 121, 179, 295,
94,534, 645, 535, 593, 548, 771, 152, 324, 393, 298, 203, 108, 285, 181, 210,
538, 95, 205, 299, 353, 649, 609, 326, 185, 211, 401, 306, 301, 110, 156, 327,
116, 111, 773, 550, 657, 539, 551, 168, 213, 307, 330, 158, 226, 118, 172, 331,
227,388, 309, 217,417, 338, 159, 777, 272, 580, 119, 541, 554, 280, 333, 390,
174, 122, 200, 180, 229, 339, 313, 391, 64, 394, 284, 175, 233, 341, 449, 354,
395, 204, 123, 673, 555, 557, 562, 582, 296, 286, 182, 206, 125, 785, 705, 183,
287, 528, 583, 644, 586, 563, 300, 355, 212, 402, 186, 397, 345, 207, 302, 801,
96, 187, 241, 536, 587, 565, 646, 594, 328, 403, 214, 357, 308, 303, 833, 589,
647, 112, 540, 569, 595, 650, 772, 228, 418, 332, 215, 405, 310, 189, 552, 610,
897, 160, 218, 361, 419, 409, 369, 230, 450, 421, 542, 597, 651, 774, 658, 311,
120,334,219,543,611,176,392,231,314,124,340,335,221,451,425,315,
556, 601, 653, 234, 775, 659, 613, 235, 288, 453, 126, 342, 396, 778, 584, 558,
674, 356, 343, 564, 661, 559, 617, 779, 675, 184, 398, 433, 317, 346, 242, 208,
404, 358, 786, 188, 588, 566, 665, 625, 781, 237, 127, 243, 347, 399, 706, 216,
677,787, 590, 567, 648, 406, 359, 304, 570, 596, 362, 707, 190, 457, 349, 465,
802, 420, 407, 245, 410, 591, 681, 789, 571, 598, 363, 573, 220, 422, 599, 652,
612, 709, 602, 803, 370, 793, 312, 191, 654, 689, 603, 411, 232, 249, 365, 336,
423,614, 660, 655, 316, 222, 371, 426, 452, 413, 481, 236, 223, 344, 318, 544,
373, 615,427,776, 128, 454, 238, 560, 834, 805, 713, 835, 662, 809, 605, 618,
721, 780, 434, 898, 319, 455, 837, 817, 676, 663, 348, 429, 400, 377, 244, 239,
458, 435, 360, 568, 619, 666, 737, 899, 841, 782, 626, 350, 246, 459, 592, 678,
621, 667, 788, 572, 783, 627, 679, 408, 364, 351, 192,247, 437, 466, 412, 461,
250, 366, 600, 708, 574, 669, 682, 790, 804, 791, 710, 683, 629, 441, 690, 794,
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604, 575, 467,424,372, 251, 414, 367, 469, 482, 374, 656, 901, 806, 711, 428,
415,253, 616, 849, 685, 795, 714, 633, 691, 807, 606, 483, 473, 224, 664, 836,
905, 810, 715, 620, 797, 693, 375, 485, 430, 456, 722, 607, 717, 811, 865, 838,
697, 723, 913, 818, 378, 436, 813, 320, 622, 240, 431, 460, 379, 668, 839, 489,
438, 628, 623,462, 381, 439, 352, 497, 680, 725, 819, 842, 670, 738, 630, 468,
248,442, 463, 470, 443, 252, 684, 843, 739, 900, 821, 729, 929, 850, 671, 784,
631, 792, 845, 902, 686, 368, 634, 712, 254, 692, 741, 851, 825, 903, 687, 471,
416,484, 445,376, 474, 906, 796, 486, 635, 745, 853, 961, 866, 907, 716, 694,
808, 475, 798, 637, 695, 255, 718, 576, 799, 812, 867, 432, 380, 698, 914, 487,
724,909, 857,719, 477, 814, 608, 490, 699, 753, 840, 915, 726, 869, 820, 815,
440,491, 624, 382, 498, 493, 464, 672, 930, 844, 740, 917, 822, 727, 632, 701,
873,931, 921, 881, 730, 383, 499, 444, 446, 472, 962, 933, 823, 742, 846, 731,
447, 688, 904, 636, 826, 743, 852, 847, 256, 476, 733, 963, 937, 827, 746, 501,
488, 638, 505, 800, 696, 854, 908, 868, 855, 747, 910, 829, 858, 754, 720, 916,
870, 478, 700, 749, 639, 816, 965, 945, 755, 859, 911, 492, 479, 728, 918, 871,
384, 494, 500, 874, 702, 969, 495, 861, 502, 932, 919, 757, 922, 875, 732, 977,
934, 882, 761, 824, 703, 923, 744, 877, 848, 935, 828, 734, 883, 448, 938, 503,
964, 925, 993, 748, 735, 856, 885, 939, 506, 966, 507, 830, 750, 946, 860, 831,
967,756,941,912,872,751,889,480,970,947,862,758,971,509,920,640,
876, 863, 759, 949, 978, 924, 973, 762, 878, 979, 496, 936, 704, 884, 953, 763,
504, 926, 879, 981, 994, 886, 940, 927, 765, 736, 887, 995, 942, 968, 985, 508,
890, 948, 832, 752, 943, 997, 972, 891, 1001, 510, 950, 974, 893, 951, 864,
760, 1009, 511, 980, 954, 764, 975, 955, 880, 982, 983, 928, 996, 766, 957,
888, 986, 998, 987, 944, 892, 999, 767, 512, 989, 1002, 952, 1003, 894, 976,
895, 1010, 956, 1005, 1011, 958, 984, 959, 988, 1013, 1000, 1017, 768, 990,
1004, 991, 1006, 1012, 1007, 1014, 896, 960, 1015, 1018, 1019, 992, 1021,
1008, 1016, 1020, 1022, 1023, 1024];

Chudi S16: (1,2, 5,9, 3, 17,33, 7, 65, 513, 4, 13, 6, 19, 129, 10, 34, 18, 11,
25,21, 35,257, 66,37, 8, 67,130, 12, 41, 20, 133, 514, 14, 69, 49, 73, 258, 15,
22,131, 81, 27, 36, 259, 137, 39, 97, 23, 517, 38, 26, 68, 265, 42, 145, 29, 70,
261, 50, 43, 161, 71, 521, 45, 75, 82, 132, 273, 193, 16, 51, 74, 53, 24, 515,
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135, 138, 289, 77, 134, 83, 28, 98, 260, 40, 529, 57, 139, 85, 30, 146, 262, 44,
321, 545, 99, 141, 266, 31, 89, 147, 263, 72, 519, 162, 46, 101, 385, 149, 52,
47, 577, 76, 267, 54, 274, 165, 194, 105, 516, 163, 269, 78, 153, 275, 55, 525,
58,113;136,86,79,290,518,195,84,291,59,277,169,531,100,140,323,
197, 87, 641, 177, 61, 90, 281, 102, 148, 522, 293, 142, 322, 91, 143, 546, 32,
201, 103, 264, 530, 106, 387, 48, 297, 523, 209, 154, 93, 150, 268, 164, 537,
769, 533, 325, 151, 56, 166, 107, 305, 114, 578, 276, 549, 270, 386, 155, 80,
109, 225, 167, 60, 579, 170, 115, 196, 329, 271, 278, 157, 547, 88, 117, 389,
520, 337, 292, 279, 198, 642, 62, 178, 171, 553, 92, 282, 199, 63, 524, 144,
173,295, 585, 202, 393, 104, 645, 121, 294, 283, 532, 353, 179, 203, 561, 324,
298, 94, 581, 152, 210, 181, 526, 285, 108, 401, 770, 95, 205, 299, 527, 327,
156, 534, 306, 110, 326, 643, 211, 116, 185, 539, 168, 301, 593, 226, 388, 330,
548,111, 417, 771, 158, 272, 213, 551, 307, 118, 649, 172, 227, 331, 609, 338,
390, 535, 309, 217, 550, 159, 391, 538, 119, 280, 333, 580, 174, 122, 777, 339,
200, 554, 180, 657, 354, 284, 541, 313, 449, 582,229, 394, 773, 123, 175, 673,
555, 785, 204, 562, 395, 182, 341, 583, 557, 64, 296, 286, 233, 125, 183, 206,
287, 300, 355, 212, 402, 186, 397, 587, 345, 594, 647, 528, 96, 563, 241, 644,
207, 705, 328, 586, 403, 536, 214, 357, 308, 419, 565, 801, 589, 187, 302, 646,
112,569,303,595,361,228,650,772,418,540,215,405,310,189,450,332,
218, 610, 597, 552, 651, 160, 230, 120, 334, 409, 311, 421, 219, 542, 369, 658,
231, 774, 392, 176, 556, 314, 833, 340, 221, 611, 653, 335, 451, 778, 124, 543,
342, 601, 425, 234, 659, 235, 775, 315, 613, 126, 674, 356, 184, 584, 288, 558,
396, 564, 661, 242, 779, 559, 317, 346, 617, 675, 897, 404, 343, 398, 188, 453,
208, 433, 786, 237, 588, 566, 665, 781, 347, 362, 127, 243, 358, 706, 406, 677,
590, 216, 399, 567, 304, 598, 359, 802, 420, 625, 457, 787, 349, 245, 570, 190,
591, 220, 648, 312, 707, 363, 596, 465, 803, 407, 681, 422, 789, 249, 599, 191,
571, 410, 652, 370, 835, 411, 709, 232, 614, 316, 573, 365, 660, 423, 336, 222,
689, 452,793, 371, 612, 426, 602, 236, 805, 413, 654, 481, 834, 223, 713, 344,
603, 318, 544, 454, 655, 427, 615, 373, 776, 434, 560, 238, 899, 618, 348, 809,
244,721, 455, 666, 319, 605, 377, 662, 429, 780, 239, 676, 360, 837, 400, 626,
246, 663, 678, 435, 568, 458, 817, 350, 619, 459, 788, 466, 732, 398, 364, 667,
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408, 592, 128, 621, 437,737, 351, 679, 572, 247, 682, 250, 627, 461, 708, 841,
412,783,366, 790, 441, 600, 424, 669, 629, 467, 901, 251, 849, 804, 372, 791,
192, 710, 482, 574, 690, 414, 683, 367, 604, 794, 469, 714, 374, 711, 253, 575,
656, 483, 807, 415, 685, 905, 375, 616, 224, 633, 806, 428, 795, 865, 430, 691,
473,715, 836, 456, 810, 378, 606, 620, 436, 664, 722, 485, 797, 320, 693, 913,
431, 607, 717, 240, 811, 379, 839, 668, 438, 818, 622, 460, 838, 723, 248, 697,
381, 738, 680,462, 813, 628, 489, 900, 842, 442, 623, 929, 352, 725, 784, 470,
630, 819, 439, 670, 463, 739, 684, 252, 843, 850, 497, 902, 821, 729, 468, 634,
903, 368, 671,792, 443, 845, 631, 475, 686, 851, 484, 692, 712, 380, 866, 796,
416, 825,961, 741, 254, 906, 635, 445, 694, 745, 486, 808, 687, 907, 471, 576,

857,909, 255, 718, 608, 931, 477, 698, 726, 915, 440, 820, 840, 869, 493, 719,
699, 382, 814, 624, 815, 499, 873, 740, 930, 672,917, 822, 464, 727, 962, 844,
491, 632, 730, 701, 383, 742, 846, 921, 472, 823, 852, 731, 498, 881, 743, 444,
904, 826, 501, 688, 446, 933, 847, 636, 963, 733, 937, 476, 854, 827, 447, 746,
868, 638, 908, 800, 488, 696, 747, 329, 858, 754, 855, 916, 965, 478, 910, 720,
505, 749, 945, 639, 755, 870, 256, 911, 700, 859, 479, 918, 871, 728, 494, 874,
969, 932, 702, 816, 861, 500, 757, 492, 875, 732, 923, 824,977, 919, 934, 744,
761,882,495,703,922,877,935,828,848,734,503,883,938,384,964,748,
506, 856, 925, 993, 735, 502, 830, 966, 939, 885, 946, 750, 860, 756, 480, 967,
831, 889,941, 751, 872, 507, 971, 912, 758, 947, 970, 862, 978, 448, 876, 920,
640, 759, 949, 863, 762, 509, 973, 924, 878, 953, 887, 936, 979, 763, 504, 334,
704, 994, 926, 879, 981, 942, 765, 496, 927, 886, 995, 736, 940, 985, 968, 890,
948, 832, 508, 943, 752, 974, 997, 891, 950, 760, 893, 972, 1001, 954, 510,
864, 982, 951, 975, 764, 1009, 980, 880, 955, 987, 996, 892, 928, 511, 766,
957, 998, 983, 888, 986, 944, 999, 1002, 767, 989, 952, 1005, 894, 1011, 958,
976, 512, 1003, 895, 984, 1010, 956, 988, 1013, 959, 1000, 1006, 990, 1017,
991, 1012, 768, 1004, 1015, 1007, 1018, 896, 1014, 992, 1019, 960, 1021,
1016, 1008, 1020, 1022, 1023, 1024];

Chudi S17:[1,2, 5,9, 3, 17, 33,7, 65, 513, 4, 13, 6, 19, 129, 10, 34, 18, 11,
257,21, 35, 25, 66, 37, 8, 67, 130, 12, 41, 20, 133, 514, 14, 69, 49, 15, 73, 258,
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22,131, 27, 36, 81, 259, 137, 39, 23, 261, 517, 38, 26, 97, 68, 265, 42, 145, 29,
161, 70, 50, 75, 43, 521, 273, 193, 71, 45, 132, 82, 16, 289, 51, 135, 74, 515,
24,134, 321, 53, 77, 83, 138, 57, 28, 260, 529, 98, 40, 385, 139, 85, 30, 262,
146, 545, 44, 99, 141, 31, 89, 263, 147, 72, 519, 266, 162, 46, 101, 149, 52, 47,
577, 76, 267, 105, 274, 165, 194, 54, 516, 163, 269, 78, 153, 275, 55, 525, 84,
58, 113, 86, 136, 290, 518, 195, 79, 291, 59, 277, 169, 531, 100, 140, 197, 87,
177, 641, 61, 90, 281, 102, 148, 293, 522, 142,322, 143, 91, 201, 546, 32, 103,
264, 106, 530, 323, 150, 297, 48, 523, 93, 164, 268, 386, 325, 305, 537, 769,
533, 209, 154, 151, 107, 56, 166, 387, 578, 329, 549, 270, 114, 155, 80, 225,
167, 276, 109, 579, 271, 60, 115, 196, 170, 157, 88, 547, 62, 278, 292, 520,
279, 117, 198, 178, 642, 171, 282, 92, 553, 202, 199, 389, 294, 524, 63, 144,
337, 585, 173, 283, 121, 645, 104, 179, 295, 532, 203, 94, 324, 561, 393, 298,
152, 581, 210, 285, 181, 526, 108, 95, 205, 770, 299, 353, 326, 527, 211, 185,
534, 401, 306, 301, 643, 156, 110, 327, 539, 116, 168, 593, 158, 111, 307, 548,
330, 213, 771, 226, 118, 172, 551, 331, 227, 649, 388, 309, 159, 609, 417, 338,
535,217,272, 550, 119, 280, 538, 333, 390, 174, 580, 122, 180, 777, 200, 229,
554,339, 657,313, 541, 391, 123, 582, 394, 284, 773, 233, 673, 555, 785, 175,
341, 705, 449, 562, 354, 801, 395, 204, 182, 528, 583, 557, 296, 286, 64, 125,
206,241,644,586,563,287,300,355,183,402,212,397,345,587,833,565,
96, 186, 207, 328, 646, 536, 403, 214, 594, 357, 308, 419, 187, 589, 569, 302,
647,228, 303, 897, 595, 361, 112, 650, 772, 418, 540, 215, 405, 310, 189, 450,
332, 160, 218, 610, 597, 552, 651, 230, 120, 334, 409, 542, 774, 611, 658, 311,
421,601,219, 369, 176, 653, 392, 231, 314, 340, 543, 335, 234, 556, 775, 124,
315, 659, 613, 342, 778, 451, 221, 425, 356, 674, 584, 126, 235, 184, 396, 242,
558, 661, 617,317, 343, 346, 779, 564, 404, 288, 398, 453, 675, 559, 786, 433,
188, 358, 208, 665, 588, 781, 706, 677, 237, 347, 566, 362, 127, 243, 590, 406,
216, 399, 567, 304, 598, 359, 802, 420, 625, 457, 787, 349, 245, 570, 190, 591,
220, 648, 312, 707, 363, 596, 465, 803, 407, 681, 422, 789, 249, 599, 191, 571,
370, 652, 410, 835, 411, 709, 481, 614, 232, 573, 316, 660, 365, 423, 336, 689,
371,793,222, 612, 452, 602, 426, 805, 413, 654, 454, 834, 318, 713, 236, 603,
344, 544,373, 655, 223, 615, 427, 776, 434, 560, 238, 899, 618, 348, 809, 244,
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721,455, 666, 319, 605, 377, 662, 429, 780, 239, 676, 360, 837, 459, 626, 400,
663, 678, 435, 568, 458, 817, 350, 619, 128, 788, 246, 782, 898, 437, 667, 466,
592,408, 621,364, 737, 351, 679, 572, 247, 682, 250, 627, 461, 708, 841, 412,
783, 366, 790, 441, 600, 375, 669, 629, 424, 901, 467, 849, 804, 251, 791, 372,
710, 192, 574, 690, 482, 683, 414, 604, 794, 367, 714, 469, 711, 374, 575, 656, -
428,807, 415, 685, 905, 253, 616, 483, 633, 806, 430, 795, 865, 224, 691, 456,
715, 836, 473, 810, 378, 606, 620, 436, 664, 722, 320, 797, 485, 693, 913, 431,
607, 717, 489, 811, 460, 839, 668, 240, 818, 622, 379, 838, 723, 438, 697, 462,
738, 680, 381, 813, 628, 248, 900, 842, 442, 623, 929, 352, 725, 784, 470, 630,
819, 439, 670, 463, 739, 684, 252, 843, 850, 497, 902, 821, 729, 468, 634, 903,
368, 671,792,443, 845, 631, 475, 686, 851, 484, 692, 712, 380, 866, 796, 416,
825,961, 741,254, 906, 635, 445, 694, 745, 486, 808, 687, 907, 471, 576, 716,
376, 867,914, 474, 853, 637, 798, 432, 695, 812, 487, 753, 724, 799, 490, 857,
909, 255, 718, 608, 931, 477, 698, 726, 915, 440, 820, 840, 869, 493, 719, 699,
382, 814, 624, 815, 499, 873, 740, 930, 672, 917, 822, 464, 727, 962, 844, 491,
632,730, 701, 383, 742, 846, 921, 472, 823, 852, 731, 498, 881, 743, 444, 904,
688, 826, 501, 933, 847, 446, 636, 746, 827, 733, 447, 963, 937, 476, 854, 868,
638, 908, 488, 696, 747, 829, 754, 855, 858, 916, 965, 478, 910, 720, 800, 700,
494, 505, 749, 945, 859, 639, 755, 256, 969, 479, 384, 870, 492, 911, 816, 918,
728, 871, 874,702, 932, 861, 500, 757, 732, 824, 923, 875, 977, 919, 503, 934,
744,761, 882,495, 703, 922, 848, 993, 448, 502, 877, 734, 828, 883, 935, 964,
506, 938, 748, 856, 925, 735, 830, 966, 939, 885, 507, 750, 946, 860, 756, 480,
967, 831, 889, 941, 751, 872, 971, 912, 758, 947, 970, 862, 978, 876, 920, 640,
759, 949, 863, 762, 509, 973, 924, 878, 953, 887, 936, 979, 763, 504, 884, 704,
994, 926, 879, 981, 942, 765, 496, 927, 886, 995, 736, 940, 985, 968, 890, 9438,
832, 508, 943, 752, 974, 997, 891, 950, 760, 893, 972, 1001, 954, 510, 864,
982, 951, 975, 764, 1009, 980, 880, 955, 987, 996, 892, 928, 511, 766, 957,
998, 983, 888, 986, 944, 999, 1002, 767, 989, 952, 1005, 894, 1011, 958, 976,
512, 1003, 895, 984, 1010, 956, 988, 1013, 959, 1000, 1006, 990, 1017, 991,
1012, 768, 1004, 1015, 1007, 1018, 896, 1014, 992, 1019, 960, 1021, 1016,
1008, 1020, 1022, 1023, 1024];
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Chudi S18:[1,2,3,5,9, 17,33, 4, 6, 65,7, 10, 11, 129, 18, 13, 19, 34, 257,
21, 35, 25, 66, 37, 67, 513, 8, 12, 130, 41, 69, 14, 20, 131, 49, 15, 73, 258, 22,
133, 36, 81, 23, 259, 26, 137, 38, 261, 97, 145, 27, 514, 39, 515, 265, 68, 42,
29, 161, 70, 43, 517, 50, 71, 273, 45, 521, 529, 16, 132, 74, 193, 51, 289, 545,
24,75, 53, 134, 82, 321, 77, 135, 28, 57, 83, 138, 260, 40, 98, 385, 85, 30, 139,
262, 146, 31, 99, 516, 44, 89, 141, 263, 147, 101, 266, 72, 46, 162, 518, 577,
519, 52, 149, 522, 47, 76, 267, 163, 274, 523, 641, 105, 54, 153, 78, 269, 194,
165, 275, 55, 84, 530, 525, 531, 136, 58, 113, 195, 290, 79, 169, 277, 59, 86,
100, 87, 140, 61, 197, 90, 291, 281, 546, 769, 142, 177, 91, 102, 148, 143, 533,
547, 537, 32, 103, 264, 106, 322, 293, 201, 323, 578, 150, 297, 48, 93, 209,
549, 579, 268, 386, 325, 305, 164, 151, 107, 56, 154, 225, 387, 329, 270, 114,
520, 553, 642, 80, 166, 109, 155, 276, 60, 271, 115, 167, 524, 581, 561, 157,
196, 170, 198, 171, 278, 292, 279, 117, 88, 62, 178, 282, 526, 643, 532, 527,
63, 92, 585, 770, 144, 389, 294, 199, 104, 337, 173, 283, 202, 121, 179, 295,
94, 534, 645, 535, 593, 548, 771, 152, 324, 393, 298, 203, 108, 285, 181, 210,
538, 95, 205, 299, 353, 649, 609, 326, 185, 211, 401, 306, 301, 110, 156, 327,
116, 111, 773, 550, 657, 539, 551, 168, 213, 307, 330, 158, 226, 118, 172, 331,
227,388, 309, 217, 417, 338, 159, 777, 272, 580, 119, 541, 554, 280, 333, 390,
174, 122, 200, 180, 229, 339, 313, 391, 64, 394, 284, 175, 123, 341, 449, 354,
395, 233, 204, 673, 555, 557, 562, 582, 296, 286, 182, 206, 125, 785, 705, 183,
287, 528, 583, 644, 586, 563, 300, 355, 212, 402, 186, 397, 345, 207, 302, 801,
96, 187, 241, 536, 587, 565, 646, 594, 328, 403, 214, 357, 308, 303, 833, 589,
647, 112, 540, 569, 595, 650, 772, 228, 418, 332, 215, 405, 310, 189, 552, 610,
897, 160, 218, 361, 419, 409, 369, 230, 450, 421, 542, 597, 651, 774, 658, 311,
120, 334, 219, 543, 611, 231, 392, 234, 314, 176, 340, 335, 221, 451, 425, 315,
556, 601, 653, 124, 775, 659, 613, 235, 288, 453, 126, 342, 396, 778, 584, 558,
674, 356, 343, 564, 661, 559, 617, 779, 675, 184, 398, 433, 317, 346, 242, 208,
404, 358, 786, 188, 588, 566, 665, 625, 781, 237, 127, 243, 347, 399, 706, 216,
677,787, 590, 567, 648, 406, 359, 304, 570, 596, 362, 707, 190, 457, 349, 465,
802, 420, 407, 245, 410, 591, 681, 789, 571, 598, 363, 573, 220, 422, 599, 652,
612, 709, 602, 803, 370, 793, 312, 191, 654, 689, 603, 411, 232, 249, 365, 336,
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423, 614, 660, 655, 316,222,371, 426,452, 413, 481, 236, 223, 344, 318, 544,
373, 615,427,776, 128, 454, 238, 560, 834, 805, 713, 835, 662, 809, 605, 618,
721, 780, 434, 898, 319, 455, 837, 817, 676, 663, 348, 429, 400, 377, 244, 239,
458,435,360, 568, 619, 666, 737, 899, 841, 782, 626, 350, 246, 459, 592, 678,
621, 667,788, 572, 783, 627, 679, 408, 364, 351, 192, 247, 437, 466, 412, 461,
250, 366, 600, 708, 574, 669, 682, 790, 804, 791, 710, 683, 629, 441, 690, 794,
604, 575, 467, 424,372,251, 482, 414, 469, 367, 374, 656, 901, 806, 711, 428,
415,253, 616, 849, 685, 795, 714, 633, 691, 807, 606, 483, 473, 224, 664, 836,
905, 810, 715, 620, 797, 693, 375, 485, 430, 456, 722, 607, 717, 811, 865, 838,
697,723, 913, 818, 378, 436, 813, 320, 622, 240, 431, 460, 379, 668, 839, 489,
438,628, 623, 462, 381, 439, 352, 497, 680, 725, 819, 842, 670, 738, 630, 468,
248,442, 463, 470, 443,252, 684, 843, 739, 900, 821, 729, 929, 850, 671, 734,
631,792, 845, 902, 686, 368, 634, 712, 254, 692, 741, 851, 825, 903, 687, 471,
416,484, 445,376, 474, 906, 796, 486, 635, 745, 853, 961, 866, 907, 716, 694,
808, 475, 798, 637, 695, 255, 718, 576, 799, 812, 867, 432, 380, 698, 914, 487,
724,909, 857,719, 477, 814, 608, 490, 699, 753, 840, 915, 726, 869, 820, 815,
440, 491, 624, 382, 498, 493, 464, 672, 930, 844, 740, 917, 822, 727, 632, 701,
873,931,921, 881, 730, 383, 499, 444, 446, 472, 962, 933, 823, 742, 846, 731,
447, 688, 904, 636, 826, 743, 852, 847, 256, 476, 733, 963, 937, 827, 746, 501,
488, 638, 505, 800, 696, 854, 908, 868, 855, 747, 910, 829, 858, 754, 720, 916,
870, 478, 700, 749, 639, 816, 965, 945, 755, 859, 911, 492, 479, 728, 918, 871,
384, 494, 500, 874, 702, 969, 495, 861, 502, 932, 919, 757, 922, 875, 732, 977,
934, 882,761, 824, 703, 923, 744, 877, 848, 935, 828, 734, 883, 448, 938, 503,
964, 925, 993, 748, 735, 856, 885, 939, 506, 966, 507, 830, 750, 946, 860, 831,
967, 756, 941,912, 872, 751, 889, 480, 970, 947, 862, 758, 971, 509, 920, 640,
876, 863,759, 949, 978, 924, 973, 762, 878, 979, 496, 936, 704, 884, 953, 763,
504,926,879,981,994,886,940,927,765,736,887,995,942,968,985,508,
890, 948, 832, 752, 943, 997, 972, 891, 1001, 510, 950, 974, 893, 951, 864,
760, 1009, 511, 980, 954, 764, 975, 955, 880, 982, 983, 928, 996, 766, 957,
888, 986, 998, 987, 944, 892, 999, 767, 512, 989, 1002, 952, 1003, 894, 976,
895, 1010, 956, 1005, 1011, 958, 984, 959, 988, 1013, 1000, 1017, 768, 990,
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1004, 991, 1006, 1012, 1007, 1014, 896, 960, 1015, 1018, 1019, 992, 1021,
1008, 1016, 1020, 1022, 1023, 1024];

Chudi S19: [1, 2, 3, 5, 9, 17, 33, 4, 257, 513, 6, 65, 7, 10, 11, 129, 18, 13,
19, 34, 21, 35, 25, 66, 37, 258, 8, 130, 67, 12, 41, 69, 514, 20, 14, 131, 49, 15,
73,259, 22, 133, 36, 23, 81, 26, 137, 38, 27, 515, 261, 97, 39, 68, 42, 145, 29,
70, 43, 265, 50, 161, 71, 517, 45, 193, 132, 273, 74, 51, 134, 82, 75, 16, 289,
521, 24, 53, 135, 77, 57, 83, 260, 28, 138, 98, 529, 40, 262, 85, 139, 30, 146,
44,321, 545,99, 89, 141, 31, 263, 147, 46, 72, 516, 101, 266, 162, 52, 149, 47,
267, 769, 76, 105, 163, 385, 54, 153, 78, 518, 194, 274, 165, 55, 84, 269, 577,
136, 58, 113, 275, 79, 195, 519, 59, 290, 169, 86, 140, 277, 522, 100, 87, 291,
197, 142, 523, 61, 281, 90, 102, 322, 148, 641, 177, 91, 293, 143, 201, 530,
264, 32, 150, 386, 525, 103, 106, 93, 323, 48, 531, 164, 268, 151, 209, 546,
297, 107, 154, 325, 533, 166, 56, 276, 114, 155, 547, 270, 80, 109, 537, 387,
225, 167, 305, 578, 60, 115, 271, 196, 549, 329, 170, 157, 278, 770, 88, 171,
389, 520, 117, 292, 198, 62, 642, 279, 178, 92, 579, 337, 199, 282, 144, 524,
63, 393, 121, 553, 294, 202, 283, 581, 173, 104, 353, 532, 179, 295, 94, 526,
203, 324, 181, 643, 298, 108, 401, 561, 152, 210, 285, 527, 95, 326, 205, 585,
299, 156, 771, 306, 211, 110, 534, 417, 168, 327, 645, 185, 301, 548, 116, 449,
226, 535, 388, 158, 593, 330, 111, 307, 538, 213, 118, 649, 390, 172, 338, 550,
227,331, 539, 217, 272, 773, 159, 280, 609, 119, 309, 174, 551, 391, 122, 580,
333, 200, 554, 180, 229, 657, 313, 175, 541, 339, 123, 582, 284, 204, 394, 555,
64, 354, 777, 182, 296, 562, 233, 341, 673, 395, 583, 125, 286, 557, 206, 402,
705, 183, 300, 644, 212, 355, 785, 186, 345, 586, 241, 397, 563, 207, 287, 646,
96, 594, 403, 302, 587, 214, 328, 528, 187, 801, 357, 112, 536, 418, 228, 565,
308, 647, 405, 215, 589, 303, 189, 569, 332, 595, 218, 361, 772, 419, 230, 540,
310, 650, 160, 409, 610, 334, 552, 120, 450, 774, 219, 597, 421, 231, 651, 311,
542,340, 658, 234, 392, 556, 314, 833, 176, 369, 611, 124, 601, 335, 451, 653,
221, 543,315, 775, 184, 425, 659, 342, 558, 235, 584, 396, 613, 356, 126, 778,
343, 674, 453, 564, 242, 398, 661, 208, 559, 317, 779, 346, 588, 188, 358, 617,
404, 675, 237, 897, 433, 566, 347, 665, 127, 590, 399, 457, 706, 243, 786, 288,
677, 406, 567, 190, 596, 359, 781, 362, 648, 216, 570, 349, 625, 304, 245, 787,
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420, 591, 407, 707, 465, 571, 220, 802, 363, 681, 410, 598, 191, 652, 422, 789,
312, 612, 249, 599, 370, 803, 411, 709, 336, 654, 232, 573, 365, 793, 481, 222,
423,602, 316, 614, 371, 834, 236, 660, 452, 689, 426, 603, 413, 805, 223, 655,
344,713,427, 776, 238, 544, 373, 662, 454, 898, 318, 615, 244, 618, 605, 434,
835, 348, 560, 455, 676, 239, 780, 400, 663, 319, 721, 377, 809, 458, 619, 1238,
666,429, 837, 678, 360, 568, 435, 788, 246, 626, 350, 667, 459, 782, 592, 437,
621,247, 899, 364, 737, 408, 679, 466, 817, 572, 351, 627, 250, 783, 461, 708,
841,412, 682,467, 669, 366, 790, 192, 600, 683, 424, 901, 441, 629, 804, 372,
710, 482, 574, 251, 791, 690, 414, 604, 367, 849, 711, 469, 794, 374, 656, 428,
575, 905, 253, 633, 483, 806, 714, 473, 795, 415, 685, 616, 375, 865, 691, 224,
807, 430, 606, 715, 378, 836, 456, 693, 810, 436, 620, 913, 485, 664, 431, 722,
797, 240, 607, 838, 379, 717, 460, 811, 668, 320, 818, 723, 438, 622, 929, 489,
680, 381, 839, 697, 248, 813, 628, 462, 961, 738, 439, 900, 670, 468, 842, 623,
442,819, 725, 497, 630, 463, 902, 684, 252, 850, 739, 352, 843, 729, 784, 470,
671,792,443, 631, 821, 368, 686, 903, 484, 634, 845,471, 712, 692, 445, 741,
825,474, 687, 851, 635, 254, 796, 716, 486, 906, 576, 416, 866, 694, 808, 376,
745, 853, 475,907, 637, 487, 798, 718, 914, 490, 695, 812, 432, 724, 867, 698,
380, 857, 753, 477, 909, 719, 799, 255, 608, 915, 814, 440, 726, 840, 699, 491,
869, 624, 382, 930, 740, 820, 498, 917, 727, 815, 464, 701, 844, 730, 444, 873,
931, 742, 493, 822, 672, 921, 383, 846, 632, 962, 499, 731, 933, 743, 823, 446,
852, 746,904, 472, 826, 688, 881, 501, 636, 847, 963, 733, 256, 827, 696, 937,
476, 854, 747, 908, 868, 447, 638, 855, 965, 754, 505, 910, 720, 829, 858, 488,
700, 870, 916, 478, 749, 945, 859, 639, 911, 492, 969, 755, 800, 918, 479, 702,
871, 874, 728, 494, 861, 816, 757, 932, 919, 500, 977, 732, 875, 922, 703, 495,
934, 824, 761, 882, 384, 923, 848, 744, 877, 993, 734, 502, 935, 828, 883, 7438,
964, 503, 938, 925, 735, 856, 939, 750, 506, 885, 966, 830, 756, 946, 860, 443,
967,751,912, 831, 889, 970, 507, 640, 941, 872, 947, 758, 862, 971, 509, 949,
759,876,920,978,863,762,480,973,924,979,878,704,936,953,884,496,
994, 763, 926, 879, 981, 886, 940, 765, 504, 995, 985, 927, 887, 736, 942, 390,
968, 948, 997, 508, 943, 752, 891, 972, 832, 950, 1001, 893, 760, 974, 951,
510, 980, 954, 1009, 975, 764, 864, 982, 955, 880, 996, 983, 957, 986, 511,
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766, 998, 928, 888, 987, 999, 1002, 944, 892, 989, 767, 952, 1003, 894, 1010,
976, 956, 512, 1005, 895, 1011, 958, 984, 1013, 768, 988, 959, 1017, 1000,
990, 1004, 991, 1006, 1012, 1007, 896, 1014, 1015, 1018, 960, 1019, 1021,
992, 1008, 1016, 1020, 1022, 1023, 1024]; va

Chudi S20: [1,2,3,5,9, 17,33, 4, 6, 513, 65, 7, 10, 11, 129, 18, 13, 19, 34,
257,21, 35, 25, 66, 37, 67, 8, 12, 130, 41, 69, 14, 514, 20, 131, 49, 15, 73, 258,
22,133, 36, 81, 23, 259, 26, 137, 38, 261, 515, 97, 145, 27, 39, 265, 68, 42, 29,
161, 70, 43, 50, 75, 517, 273, 193, 71, 45, 132, 16, 74, 289, 51, 24, 53, 521,
134, 82, 321, 77, 135, 28, 57, 83, 138, 260, 529, 40, 98, 385, 30, 85, 139, 262,
146, 545,31, 99, 44, 89, 141, 263, 147, 72, 516, 266, 46, 101, 162, 52, 149, 47,
518, 76,267, 163,274, 105, 54, 153, 577, 78, 269, 194, 165, 275, 55, 519, 84,
136, 58, 113, 195, 290, 522, 79, 169, 277, 59, 86, 61, 523, 87, 140, 100, 197,
90, 641, 291, 281, 142, 177, 91, 102, 530, 148, 143, 32, 103, 264, 525, 106,
322,293, 201, 531, 323, 150, 297, 48, 93, 546, 209, 268, 386, 325, 769, 305,
164, 151, 107, 533, 56, 154, 225, 387, 329, 547, 270, 114, 80, 537, 166, 109,
155, 276, 578, 60, 271, 115, 167, 549, 157, 196, 170, 198, 579, 171, 278, 292,
520, 279, 117, 88, 62, 524, 178, 282, 63, 642, 92, 144, 389, 294, 553, 199, 104,
337, 581, 173, 283, 202, 526, 121, 179, 295, 532, 94, 152, 324, 643, 393, 298,
203, 561, 108, 285, 181, 527, 210, 95, 205, 585, 299, 353, 326, 770, 185, 211,
534, 401, 306, 301, 645, 110, 156, 327, 548, 116, 111, 593, 168, 213, 307, 535,
330, 158, 771, 226, 118, 172, 538, 331, 227, 649, 388, 309, 217, 550, 417, 338,
773, 159, 272, 609, 119, 280, 657, 333, 390, 174, 539, 122, 200, 551, 180, 229,
777,339,313,580,391,123,554,394,284,541,64,175,341,673,449,354,
582, 395, 233, 555, 204, 296, 562, 286, 587, 182, 206, 785, 125, 183, 705, 287,
300, 583, 355, 212, 557, 402, 186, 644, 397, 345, 528, 207, 302, 586, 96, 801,
187, 241, 563, 328, 403, 536, 214, 565, 357, 308, 646, 303, 112, 594, 228, 833,
418,332, 589, 215, 405, 647, 310, 540, 189, 160, 569, 218, 361, 595, 419, 650,
409, 369, 772, 230, 552, 450, 421, 610, 311, 897, 120, 334, 542, 219, 597, 176,
651, 392, 231, 774, 314, 658, 124, 340, 543, 335, 611, 221, 451, 556, 425, 601,
315, 653, 234, 235, 775, 288, 659, 453, 584, 126, 778, 342, 396, 558, 356, 613,
343,674, 184,398, 564, 433, 661, 317, 559, 346, 588, 242, 208, 779, 404, 675,
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358, 786, 188, 617, 237, 566, 127, 665, 243, 347, 590, 399, 781, 216, 706, 406,
677,359,787, 304, 567, 362, 596, 190, 648, 457, 570, 349, 465, 625, 420, 707,
407, 802, 245, 591, 410, 681, 363, 789, 220, 571, 422, 598, 370, 573, 312, 599,
191, 652, 411, 612, 232, 709, 249, 602, 365, 803, 336, 793, 423, 316, 222, 654,
371, 689, 426, 603, 452, 614, 413, 660, 481, 655, 236, 544,223, 615, 344, 776,
318, 618,373, 834, 427, 805, 128, 713, 454, 835, 238, 662, 809, 434, 560, 319,
605, 455, 721, 348, 780, 429, 898, 400, 837, 377, 817, 244, 676, 239, 663, 458,
619, 568, 435, 666, 360, 737, 350, 899, 246, 841, 459, 782, 626, 408, 592, 364,
- 678,351,621,437, 667,192, 788, 572, 247, 783, 466, 627, 412, 679, 669, 461,
708, 250, 682, 366, 710, 441, 683, 790, 467, 804, 424, 791, 629, 372, 600, 251,
574, 414, 690, 794, 367, 575, 469, 604, 656, 482, 901, 374, 806, 428, 711, 616,
415, 849,253, 685, 795, 483, 714, 473, 633, 691, 224, 807, 606, 375, 664, 435,
836, 905, 430, 810, 456, 715, 620, 378, 797, 693, 436, 722, 320, 607, 717, 240,
811, 865, 431, 838, 460, 697, 723, 379, 913, 818, 489, 813, 622, 438, 668, 462,
839, 628, 381, 623, 680, 439, 725, 819, 352, 842, 670, 497, 738, 630, 468, 684,
843,248,739, 442, 900, 821, 463, 729, 929, 470, 850, 671, 784, 443, 631, 792,
252, 845,902, 368, 686, 634, 254, 712, 692, 471, 741, 851, 416, 825, 903, 484,
635, 906, 796, 445, 576, 687, 376, 853, 961, 474, 866, 907, 745, 486, 716, 808,
475;798,694,255,718,637,695,432,799,812,380,867,724,914,487,698,
909, 477, 857, 719, 814, 490, 608, 699, 753, 440, 840, 915, 726, 491, 869, 820,
382, 815, 624, 740, 498, 930, 844, 727, 493, 917, 822, 701, 464, 672, 730, 873,
383,931, 921, 881, 499, 742, 962, 933, 444, 823, 632, 846, 731, 446, 688, 904,
743, 472, 826, 636, 852, 447, 847, 733, 963, 937, 256, 827, 746, 747, 476, 800,
965, 638, 854, 501, 908, 868, 855, 696, 488, 910, 945, 829, 858, 505, 754, 720,
916, 478, 870, 700, 749, 639, 755, 492, 859, 911, 728, 918, 479, 871, 816, 874,
702, 384, 969, 861, 977, 932, 919, 494, 757, 922, 875, 732, 934, 500, 882, 824,
703, 923, 495, 744, 761, 877, 848, 935, 828, 502, 734, 883, 938, 964, 925, 448,
993, 748, 735, 856, 830, 885, 503, 939, 640, 966, 750, 946, 831, 506, 967, 860,
941,912, 889, 756, 507, 751, 970, 947, 872, 862, 758, 971, 480, 920, 876, 863,
949, 704, 759, 978, 509, 924, 973, 762, 878, 953, 979, 936, 884, 496, 763, 926,
879, 981, 994, 886, 940, 927, 504, 765, 995, 985, 736, 887, 997, 942, 968, 890,
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948, 508, 832, 752, 943, 972, 891, 1001, 950, 974, 893, 951, 864, 510, 1009,
980, 760, 954, 975, 982, 955, 764, 880, 766, 983, 928, 996, 511, 957, 888, 986,
998, 987, 767, 944, 892, 999, 989, 1002, 952, 1003, 894, 1010, 1005, 976, 512,
895, 1011, 956, 958, 984, 959, 768, 988, 1013, 1000, 1017, 990, 1004, 991,
896, 1006, 1012, 1007, 1014, 960, 1015, 1018, 1019, 992, 1021, 1008, 1016,
1020, 1022, 1023, 1024].

Céc chudi néu trén c6 hiéu nang tuong dbi tdt thu duge qua mod phdng c6
thé dugc so sanh bing quy tic xac dinh hiéu ning dinh trudc. Mot cach tiy
chon, phuong 4n thuc hién sang ché néu vi du cia quy tic x4c dinh hiéu ning,
nhung diéu nay khong bi giéi han & do.

Quy tic x4c dinh hiéu ning kha thi dugc mé ta nhur sau.

Phép do danh gia: cac ty 1& tin hiéu trén nhiéu (signal-to-noise ratio, SNR)
dugc yéu cu khi ty 18 18i khéi (block error rate, BLER) dat 107 va 107,

Gia thiét mo phong:

Kénh Kénh tap 4m Gaussian tring cdng sinh (additive
white gaussian noise, AWGN)

Ché @b diéu bién Khoéa dich pha t¢ phuong (quadrature phase shift
keying, QPSK)

PO dai khéi ma [K = [8, min(200K,.y) ], trong do

théng tin K (K| K,..n =[5N/6—(+]")]

khong bao gom bit | K = min(200,K,..«) , Kuaen |, trong do

CRC) Koaxy — L5N/6—( + 17
Gia tri K khién toc d0 bit nhd hon 1/8 khong dugce
xem Xxét. ,

Do dai ma N {64, 128, 256, 512, 1024}

Thuat toan giai ma

Thuét toan giai ma tbng nho nhit dwa trén LLR cho
danh sach-X

Kich thwéc ciia | 1,2,4,8, va 16 (kiém tra CRC duoc thuc hién bang
danh sach X cach st dung chi tdam duong tot nhat)

Phwong phap tao Phan cuc CA

S6 lwong (J+J") 19 bit (0b10100010101101111001, trong d6 bti cubi

cung 1a d19)

Céc gi tri SNR duge yéu ciu khi BLER dat dén 107 va 107 1an luot dugc
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danh gia. Cu thé 13, cac chudi A va B dugc néu. Mdi t6 hop (N, K) dugc nghién
ctru dua trén tham s6 mo phong trong bang néu trén. Ching han, N = 64, va K
= 10. Gia tri SNR duogc yéu cAu khi BLER = 107 béng ma phén cuc st dung
chudi nay A duogc ky hiéu 13 HA, va gi4 tri SNR dugc yéu cdu khi BLER = 107
bing mé phan cuc nhd st dung chudi nay B dugc ky hiéu 13 HB. Phép noi suy
HA-HB ciia c4c gia tri SNR duoc so sanh v6i ngudng cu thé. Néu phép noi suy
HA-HB 16n hon ngudng, dugc ghi nhan ring chudi B thing, s6 dém thing ciia
chudi B dugc ting 1én 1, va sb dém thit bai ctia chudi A duoc ting 1én 1. Néu
phép udi suy HA-HB nhé hon ngudng 4m, dugc ghi nhan ring chudi A thing,
sb dém théng ctia chudi A duge ting 1én 1, va s dém thét bai ctia chudi B dugc
tang 1én 1. Néu phép ndi suy HA-HB nho6 hon hoic bang ngudng hoic 16n hon
hoic biang ngudng 4m, dugc ghi nhan ring hai chudi cé cung hiéu ning, va
khéng sb dém thing ndo cta hai chudi duoc ting 1én. Ngoai ra, cic gia tri SNR
duogc yéu cAu béi cac chudi A va B khi BLER = 107 dugc dat dén con duge
nghién ciu thém, phép ndi suy dugc so sanh véi ngudng, va hoat dong con
dirge thuc hién trén s6 dém théng. _

Céac budc xac dinh ngudng néu trén nhu sau.

Khi 36 dai K cua thong tin s€ dugc ma hdéa nho hon hodc béng 200,
PerfThresh K =0,1dB; hodc khi K 16n hon 200, PerfThresh K = 0,3dB.

Khi s6 luong danh sach gidai ma la L = 1, PerfThresh L = 0,4dB; khi L =2,
PerfThresh L = 0,2dB; hodc khi L 13 gia tri khac, PerfThresh L =0,1dB.

(ia tri 16n hon trong hai ngudng dugc chon lam ngudng cubi cling, tic 13,
PerfThresh = max (PerfThresh K, PerfThresh L).

Th tuc so sanh chudi cu thé nhu sau.

Budc 1: Tinh toan sb dém théng, s6 dém thét bai, va toan bo s6 dém that bai
cho mdi chubi. Chudi A duge chon, va chubi A dugc so sanh véi chudi B trong
mdi trudng hop mé phéng. Dbi voi mdi truong hop md phéng, néu hiéu ning
cia A xAu hon hiéu ning cua B bé“mg PerfThresh, s6 dém thit bai
FailCount_AB cta A v6i B dugc ting 1én 1; hoic néu hiéu ning cia A tét hon
hiéu ning cta B bing PerfThresh, s6 dém thing WinCountAB cta A véi B
dugc tang 1én 1. Néu (FailCount AB — WinCountAB)/téng sb truomg hop mod
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phong > 2%, toan bo sé dém thit bai OverallFail A cia A duge ting 1én 1.
Chudi A dugc so sanh véi chudi C trong mdi truomg hop mé phong. Pbi véi
mdi trudong hop mé phong, néu hidu ning ciia A x4u hon hiéu ning ctia C bing
PerfThresh, s6 dém that bai FailCount AC ctia A véi C dugc tang 1én 1; hoic
néu hiéu ning cia A t6t hon hiéu ning ctia C bing PerfThresh, sb 1in thing
WinCount AC cia A véi C dugc ting l1én 1. Néu (FailCount AC —
WinCountAC)/tdng sb truong hop md phong > 2%, toan bd sb dém thét bai
OverallFail A ciia A dugc ting lén 1. Qua trinh nay duoc 13p lai cho cac chudi
tir D d@én N. Chudi B dugc chon, va chudi B dugc so sanh véi chudi B trong
mdi truong hop mé phéng, va v.v.. Chudi N duoc chon, va chudi N dugc so
sanh v6i chudi A, va v.v.. Chudi c6 tdng sb dém thit bai nho nhit OverallFail
duoc chon.

Budc 2: Néu cac chudi tir A dén M ma mdi chudi cé tong sb dém thét bai
nhd nhat OverallFail, d6i v6i chudi A, chudi A dugc so sanh v6i chudi B trong
mdi trudng hop mé phéng. Dbi véi mdi truong hop mod phong, néu hiéu ning
clia A t6t hon hiéu ning ctia B bing PerfThresh, sé dém thing WinCount AB
cia A v6i B duge ting 1én 1. Chudi A duoc so sanh v6i chudi C trong mdi
truong hop mo phong. Ddi véi mbi truomg hop mé phong, néu hiéu ning ctia A
t6t hon hiéu ning cia C, bang PerfThresh, sd dém thang WinCount AC ciia A
vol C dugce ting 1én 1, va téng s6 dém thing cua A 13 WinCount A =
ZWinCount;AB...AM. Qué trinh nay duogc lip lai cho dén khi chudi nay A
dugc so sanh véi chudi nady M. Qua trinh nay duge 13p lai cho c4c chudi tir B
dén M. Chudi c6 tdng s6 dém thing 16n nhit WinCount dwgc chon, va gia st
rang chudi nay 14 chudi W.

Budc 3: Chudi nay W c6 tdng sb dém thing I16m nhit duoc néu. Néu cé
chudi x va s6 dém thing cta x cho W 16n hon s6 dém thing ctia W cho x, tirc 13
WinCount_xW > WinCount Wx, chudi ndy x ciing dugc chon dé di vao vong
tiép theo.

Budge 4: Néu cac chudi duoc chon, chudi cubi cing dugc x4c dinh thong
qua binh chon.

Nén lvu ¥ ring cac chudi S1 dén S20 néu trén c6 thé 4p dung trong phuong
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phap ma hoéa phan cuc dugc thé hién trén Fig.2 theo phuong 4n thuc hién sang
ché. Trong chudi bit ky, céc didu chinh hodc cic thay thé twong duong bao
gém nhung khdng giéi han ro vai khia canh sau co thé dugc thuc hién ma
khéng anh huéng toan bo hiéu qua ctia chudi nay.

1. Céc vi tri cia vai phén tir trong chudi sip xép duge trao ddi 1An nhau.
Chfmg han, vi tri clda s6 chudi c6 thé duge diéu chinh trong bién do cu thé.
Chéang han, bién d6 cu thé nay 13 5, va vi tr cta phan tir ¢6 s6 chudi 14 10 ¢6
thé duge didu chinh trong khoang tir nim vi trf & bén trai clia phan tir dén nam
vi tri & bén phai ciia phén tir.

2. Mot sb phan tir trong chudi sap xép duoc diéu chinh, nhung céc tip cia
cac kénh ma duoc sir dung dé truyén thong tin T bit va dugc chon dwa trén
chudi sip xép co thé giéng nhau hoic twong tur.

3. Chudi sip xép bao gdbm N phin tir tir 1 dén N, va N phan tir tir | dén N
biéu dién céc s6 chudi ctia N kénh phan cuc. Thuc su, cac s6 chudi ctia N kénh
phan cuc c6 thé bit du véi 0 va két thic v6i N—1, va cac sd chudi cé thé thu
dugc bing cach 14y mdi sb chudi trir di 1 trong chudi sip xép. Py ciing 1a
dang ciia s6 chudi theo cach thirc tinh toan néu trén. Chic chén 13, cach thic
khac c6 thé duge str dung theo cach khac dé biéu din cac sd chudi hodc cac bd
nhén dang (identifier, ID) ctia kénh phén cuc, va cach thac biéu dién cu thé
khong anh huéng céc vi tri cu thé cua kénh phan cuc dwoc biéu dién trong
chudi sap xép.

4. Céc s6 chudi ciia N kénh phan cuc trong chudi sip xép duoc bb tri trong
thir tu giam dn cta do tin cay cia N kénh phan cuc. Thuc su, cac s6 chubi cla
N kénh phan cuc cé thé dugc b tri theo cach khac theo thir tir ting dan cta do
tin cdy ciia N kénh phén cuc. Céc phén tir trong chudi sip xép dugc bb tri theo
thir tu dao.

5. Chudi sip xép c6 thé con duogc biéu dién bing cach st dung chudi sap
xép c6 dd tin cay chudn héa hoic do tin ciy twong duong ctia tit ci cac kénh.
Chéng han, néu vi tri sip xép cia kénh x trong chudi ndy 13 y (s6 chudi nhod
nhét trong chudi sép xép dugce ky hi€u 1a 1), do tin cdy cua kénh cé thé dugc

biéu dién bang y hodc y/N chuén héa, trong d6 N 13 do dai ctia chudi sap xép.
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Dua trén phuong phap mi héa phan cuc dugc thé hién trén Fig.2, nhu duoc
thé hién trén Fig.3, phuong 4n thuc hién sang ché con dé xuét thiét bi ma hoa
phan cuc 300. Thiét bi m3 héa phan cuc 300 dugc tao cAu hinh dé thuc hién
phuong phap mi héa phan cuc duge thé hién trén Fig.2. Thiét bi mi héa phan
cuc 300 bao gom:

khéi x4c dinh 301, dugc tao céu hinh dé x4c dinh chudi dugc st dung dé ma
hoa cac bit s& dugc ma hoa, trong do6 chudi nay dugc sir dung dé biéu dién thu
tur do tin cdy cua N kénh phan cuc, N 1a d§ dai ma me cia ma phan cuc, va N la
Iy thira nguyén duong cua 2; va

khdi mé héa 302, duge tao cAu hinh dé thuc hién mi héa phan cuc trén cac
bit s& duoc ma hoa bang cach sir dung chudi dé thu dugc cac bit duge mi héa.

Mot cach tiy chon, d6 dai cua cac bit s& dugc ma héa 1a K, K bit s&€ dugc
ma hoa duge 4nh xa dén K kénh phan cuc trong N kénh phan cuc, va dd tin cay
cua K kénh phéan cuc cao hon d6 tin cdy cia N-K kénh phan cuc con lai.

Mot cach tiy chon, chudi nay c6 thé 13 mot phin hodc tit ca cac chudi tir (1)
dén (30) & phuong phap néu trén, hodc c6 thé 1a mét phan hoic tit ca cac chudi
tir S1 dén S20 & phwong phap néu trén.

Dua trén khai niém sang ché tuong tu nhu phuong phap ma héa phan cucb
duoc thé hién trén Fig.2, nhu dugc thé hién trén Fig.4, phuong 4an thuc hién‘
sang ché con dé xuét thiét bi ma héa phan cuc 400. Thiét bi ma héa phan cuc
400 duge tao cAu hinh dé thuc hién phwong phip ma héa phan cuc dugc thé
hién trén Fig.2. Mot phan hodc tit ca phuong phép m3 hoéa phan cuc duge thé
hién trén Fig.2 c6 thé duogc trién khai bing phan ciing hodc cé thé dugc trién
khai bing phin mém. Khi phwong phép dugc trién khai bang phan cimg, thiét
bi ma hoéa phan cuc 400 bao gE‘)m: mach giao dién dau vao 401, dugc tao ciu
hinh dé thu thap c4c bit s& duoc mi héa; mach 1dgic 402, dugc tao chu hinh dé
thuc hién phuong phap ma héa phan cuc dugc thé hién trén Fig.2, trong d6 ¢
thé tham khao phan mo ta & phuong phap néu trén theo phuong 4n thuc hién va
cac chi tiét khong dugc mo ta lai & day; va mach giao dién d4u ra 403, duoc tao
ciu hinh dé xuit ra chudi bit dugc ma héa.

M6t cach tiry chon, theo trién khai cu thé, thiét bi ma héa phan cuc 400 c6

114



54035 115/133

thé 13 vi mach hodc mach tich hop.

Mot cach tiy chon, khi mot phin hoic tit ca phuong phap ma héa phan cuc
theo phuong an thuc hién néu trén duoc trién khai bf“ing phén mém, nhu duge
thé hién trén Fig.5, thiét bj m& héa phan cuc 400 bao gém: bd nhé 501, duoc
tao cAu hinh d& Iuu trir chuong trinh; va bd xir Iy 502, dugc tao ciu hinh dé
thuc thi chuong trinh dugc luu trit trong bd nhd 501. Khi chuong trinh dugc
thue thi, thiét bi m3 héa phan cuc 400 c6 thé trién khai phuong phap mai hoa
phén cuc theo phuong an thuc hién néu trén trén Fig.2.

Mot cach tiry chon, bd nhé 501 c6 thé 1a khdi doc 1ap vé mit vat 1y, hodc
nhu duogc thé hién trén Fig.6, bd nhd 501 duge tich hop vao bod xi 1y 502.

Mot cach tuy chon, khi mét phin hoic tit ca phwong phap mi héa theo
phuong &n thuc hién néu trén trén Fig.2 dugc trién khai béng phﬁn mém, thiét
bi truyén ma phan cuc 400 c6 thé bao gdm chi bo xir Iy 502. Bd nhé 501 dugc
tao cAu hinh d& luu trit chuong trinh dugc dat ngoai thiét bi truyén m3 phan cuc
400. B xit Iy 502 duoc két ndi v6i bd nhé 501 bang cach sit dung mach/day
dén, va duoc tao cAu hinh dé doc va thuc thi chuong trinh dugce luu trit trong bd
nh¢ 501.

Bo xir 1y 502 c6 thé 13 khéi xir Iy trung tm (central processing unit, CPU),
bd xtr Iy mang (network processor, NP), hoic t6 hop cia CPU va NP.

Bo xir Iy 502 c6 thé con bao gém vi mach phan ctmg. Vi mach phan cting
c6 thé 13 mach tich hop tng dung cu thé (application-specific integrated circuit,
ASIC), thiét bi 16gic 14p trinh dugc (programmable logic device, PLD), hoic t6
hop ciia né. PLD c6 thé 1a PLD phirc (complex PLD, CPLD), méang cong dang
truong 1dp trinh dugc (field-programmable gate array, FPGA), 16gic mang
chung (generic array logic, GAL), hoic t6 hop bt ky ctia né.

B6 nhd 501 c6 thé bao gdm bod nhé kha bién, ching han bd nhé truy nhap
ngiu nhién (random-access memory, RAM); b6 nhd 501 c6 thé bao gbm bd
nhG bt bién, ching han bd nhd nhanh, § dia cing (hard disk drive, HDD),
hoic 6 trang thai rén (solid-state drive, SSD); hoic bd nhd 501 c6 thé bao gdm
t6 hop cua cac loai bd nhé néu trén.

Phuong &n thuc hién sang ché con dé xudt vat luvu trir may tinh. Vat luu trit
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mAy tinh luu trit chwong trinh may tinh, va chuong trinh may tinh bao gdm
lénh duoc st dung dé thuc hién phuong phap ma héa phan cuc dugc thé hién
trén Fig.2.

Phuong 4n thuc hién sang ché con d& xuit san pham chuong trinh may tinh
bao gdm lénh. Khi san pham chuong trinh may tinh chay trén may tinh, may
tinh ndy thuc hién phuong phap ma héa phan cuc dugc thé hién trén Fig.2.

Ngudi c¢6 hiéu biét trung binh trong linh vuc nén hiéu ring cac phuong an
thuc hién sang ché c6 thé dugc néu dudi dang phuong phép, hé théng, hodc san
phim chwong trinh may tinh. Do viy, sang ché cé thé sir dung dang ciia riéng
phén cimg theo cac phuong 4n thuc hién, riéng phan mém theo cac phuong 4n
thuc hién, hodc cic phuong an thuc hién véi td hop cua phin mém va phén
cung. Ngoéiv ra, sang ché c6 thé st dung dang cia san pham chuong trinh may
tinh duoc trién khai trén mot hoac nhiéu vat luu trir may tinh sir dung duoc
(bao gbm nhung khong bi gi¢i han & bd nh¢ dia, CD-ROM, bd nhé quang, va
turong tu) bao gdm mi chuong trinh may tinh sir dung dugc.

Sang ché dugc mé ta dua vao cic huu dd va/hodc cac so dd khdi cua
phuong phép, thiét bi (hé théng), va san phdm chuong trinh may tinh theo cac
phuong an thuc hién sang ché. Nén hiéu ring cac lénh chuong trinh m4y tinh
c6 thé duoc sir dung dé trién khai mdi qu4 trinh va/hodc mdi khéi trong cac luu
d6 va/hoidc cac so dd khébi va to hop cua qua trinh va/hodc khéi trong céc luu
dd va/hoic cac so d6 khdi. Cac 1énh chuong trinh may tinh nay c6 thé dugc
danh cho may tinh da nang, may tinh danh riéng, bd xtr Iy nhung, hodc b xir Iy
cta thiét bi xir 1y dit liéu lap trinh dugc dé tao may, sao cho cac 1énh duogc thuc
thi bang m4y tinh hodc bd xir Iy cta thiét bi xir 1y dit lidu 14p trinh dwoc khéac
bét k¥ tao thiét bi dé trién khai chirc ning cu thé trong mét hodc nhidu qua trinh
trong cac luu dd va/hoic trong mot hodc nhiéu khdi trong cic so dd khéi.

Céc 1énh chuong trinh may tinh ndy c6 thé duogc luu trit trong bd nhé may
tinh doc dugc ma c6 thé ra 1énh may tinh hodc thiét bi xir Iy dit liéu 1ap trinh
dugc khac bat ky hoat dong theo cach cu thé, sao cho céc 1énh dugc luu trir
trong bd nhé may tinh doc dugc tao sy kién bao gdm thiét bi ra 1énh. Thiét b ra
1énh trién khai chtc nang cu thé trong mot hodc nhiéu qué trinh trong cac luu
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dd va/hoic trong mot hodc nhiéu khdi trong cac so dd khoi.

Cac 1énh chuong trinh may tinh niy c6 thé dugc nap trén may tinh hoic
thiét bi xir Iy dit liéu 1&p trinh dugc khéc, sao cho chudi hoat dong va budc
dugc thuc hién trén may tinh hodc thiét bi lap trinh dugc khac, nhd do thuc
hién xir Iy may tinh duoc trién khai. Do viy, cic 1énh duoc thuc thi trén may
tinh hodc thiét bi 14p trinh duoc khac tao cac budc dé trién khai chitc ning cu
thé trong mét hodc nhidu qué trinh trong cac hru db va/hodc trong mot hodc
nhidu khéi trong céc so dd khéi.

Mic di mot sé phuong an thuc hién sang ché di duoc mo ta, song ngudi c6
hiéu biét trung binh trong linh vuc cé thé thuc hién thay d6i va cai bién cho cac
phuong 4n thuc hién nay khi ho hiéu khai niém sang ché co ban. Do vy, cac
diém yéu ciu bao hé sau s& dugc hiéu nhu 13 bao gdm cac phuong an thuc hién
dugc wu tién va tit ci cac thay ddi va cc chinh sira nim trong pham vi cuia
sang ché.

R rang, ngudi c6 hidu biét trung binh trong linh virc ¢6 thé thuc hién cac
cai bién va céc chinh sira khac nhau vé6i cac phuong 4n thuc hién sang ché ma
khong xa roi tinh thin va pham vi ctia cdc phuong an thyc hién sang ché. Sang
ché s& bao gdm céc cai bién va cac chinh stra ndy gia sir chting ndm trong pham
vi bao hd duoc dinh nghia béi cac diém yéu cau bao hd sau va cic cong nghé

tuong duong.
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YEU CAU BAO HOQ
1. Phuong phap mé hoa phén cuc bao gdbm céc buéc:
thu duoc cac bit can dugc ma hoa;
x4c dinh chudi c6 do dai N dé ma hoa cac bit can dugc ma hoa, trong do6
chudi bao gdbm N sb luong chudi ctia N kénh phan cuc, N sd lugng chudi duoc
b tri trong chudi dya trén do tin cdy ctia N kénh phén cuc, N 13 chiéu dai ma
me cua ma phan cuc, thr ty cia N ) lugng chudi trong chudi giéng nhu tho tu
ctia N s6 luong chudi trong chudi dinh truée, trong d6 N 1a lily thira nguyén
duong ctia 2, trong d6 chudi dinh trude 1a [1, 2, %™ 17,33, L1010 Lm=),
1020, 1022, 1023, 1024], trong do L M 13 chudi phu trong chudi dinh trudc, trong

I'e

thr tyr ctia chudi phu trong chudi dinh trude, trong do n € {1, 2, 3},

o>

donlas
trong d6 m chi bao do dai ctia chudi phu tht n, va trong d6 cac vi tri cua céc
phén tir trong chudi phu c6 thé duoc trao ddi qua lai trong chudi phu; va

thuc hién ma hoa phan cuc trén céc bit can duoc ma hoéa nho st dung

chudi c6 d6 dai N dé thu dugc cac bit dd duoc ma hoa.

2. Phuong phap theo diém 1, trong d6 N 1a mdt trong cic gid tri sau: 64, 128,
256, 512, hodc 1024.

3. Phuong phép theo diém 1, trong d6 chidu dai ctia céc bit can dugc ma hoa 1a
K, va trong do6 K bit can dugc ma héa duoc anh xa dén K kénh phén cuc trong
N kénh phén cuec.

4. Phuong phap theo diém 1, trong do L ™ théa man it nhat mot trong cac didu
kién sau: 1™ V= (5, 9, 3); L, = (7 65 513, 4, 13, 6, 19, 129, 10, 34, 18,
11, 257, 21, 35, 25, 66, 8, 37, 67, 130, 12, 41, 20, 133, 514, 14, 69, 49, 15, 73,
258, 22, 131, 27, 36, 81, 259, 137, 39, 23, 261, 517, 38, 26, 97, 68, 265, 42,
145, 29, 70, 50, 75, 161, 43, 521, 273, 193, 71, 45, 132, 82, 16, 289, 51, 135,
74, 515, 24, 53, 321, 134, 77, 83, 138, 57, 28, 260, 529, 98, 40, 385, 139, 85,
30, 262, 146, 545, 44, 99, 141, 31, 89, 263, 147, 72, 519, 266, 162, 46, 101,
149, 52, 47, 577, 76, 267, 105, 274, 165, 194, 54, 516, 163, 269, 78, 153, 275,
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55, 525, 84, 58, 113, 86, 136, 290, 518, 195, 79, 291, 59, 277, 169, 531, 100,
140, 197, 87, 177, 641, 61, 90, 281, 102, 148, 293, 522, 142, 322, 143, 91, 201,
546, 32, 103, 264, 106, 530, 323, 150, 297, 48, 523, 93, 209, 268, 386, 325,
305, 537, 769, 533, 164, 154, 151, 107, 56, 166, 387, 578, 329, 549, 270, 114,
155, 80, 225, 167, 276, 109, 579, 271, 60, 115, 196, 170, 157, 88, 547, 62, 278,
292, 520, 279, 117, 171, 198, 642, 178, 282, 92, 553, 202, 389, 294, 199, 524,
63, 144, 337, 585, 173, 283, 121, 645, 104, 179, 295, 532, 203, 94, 324, 561,
393, 298, 152, 581, 210, 285, 181, 526, 108, 95, 205, 770, 299, 353, 326, 527,
156, 110, 534, 401, 306, 301, 643, 211, 185, 327, 539, 116, 168, 593, 158, 226,
307, 548, 330, 111, 771, 213, 118, 172, 551, 331, 227, 649, 388, 309, 159, 609,
417, 338, 535, 217, 272, 550, 119, 280, 538, 333, 390, 174, 580, 122, 200, 777,
180, 229, 554, 339, 657, 313, 541, 391, 175, 582, 394, 284, 773, 123, 673, 555,
785, 64, 341, 705, 449, 562, 354, 801, 395, 233, 204, 528, 583, 557, 296, 286,
182, 125, 206, 241, 644, 586, 563, 287, 300, 355, 183, 402, 212, 397, 345, 587,
833, 565, 96, 186, 207, 328, 646, 536, 403, 594, 187, 357, 589, 569, 308, 647,
419, 214, 302, 228, 303, 897, 595, 361, 112, 650, 772, 418, 540, 215, 405, 310,
189, 450, 332, 218, 160, 610, 597, 552, 651, 120, 230, 334, 409, 542, 774, 611,
658, 311, 421, 601, 219, 369, 231, 653, 392, 176, 314, 340, 543, 335, 124, 556,
775, 234, 315, 659, 613, 342, 778, 451, 221, 425, 356, 674, 584, 126, 235, 184,
396, 242, 558, 661, 617, 317, 343, 346, 779, 564, 404, 288, 398, 453, 675, 559,
786,433, 188, 358, 208, 665, 588, 781, 706, 677, 237, 347, 566, 362, 127, 243,
590, 406, 216, 399, 567, 304, 598, 359, 802, 420, 625, 457, 787, 349, 245, 570,
190, 591, 220, 648, 312, 707, 363, 596, 465, 803, 407, 681, 422, 789, 249, 599,
191, 571, 370, 652, 410, 835, 411, 709, 481, 614, 232, 573, 316, 660, 365, 423,
336, 689, 371, 793, 222, 612, 452, 602, 426, 805, 413, 654, 454, 834, 318, 713,
236, 603, 344, 544, 373, 655, 223, 615, 427, 776, 434, 560, 238, 899, 618, 348,
809, 244, 721, 455, 666, 319, 605, 377, 662, 429, 780, 239, 676, 360, 837, 459,
626, 400, 663, 678, 435, 568, 458, 817, 246, 619, 350, 788, 128, 782, 898, 408,
667,437,592, 364, 621, 466, 737, 351, 679, 572, 247, 682, 250, 627, 461, 708,
841,412, 783, 366, 790, 441, 600, 375, 669, 629, 424, 901, 467, 849, 804, 251,
791, 372,710, 192, 574, 690, 482, 683, 414, 604, 794, 367, 714, 469, 711, 374,
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575, 656, 428, 807, 415, 685, 905, 253, 616, 483, 633, 806, 430, 795, 865, 224,
691, 456, 715, 836, 473, 810, 378, 606, 620, 436, 664, 722, 320, 797, 485, 693,
913, 431, 607, 717, 489, 811, 460, 839, 668, 240, 818, 622, 379, 838, 723, 438,
697, 462, 738, 680, 381, 813, 628, 248, 900, 842, 442, 623, 929, 352, 725, 784,
470, 630, 819, 439, 670, 463, 739, 684, 252, 843, 850, 497, 902, 821, 729, 468,
634, 903, 368, 671, 792, 443, 845, 631, 475, 686, 851, 484, 692, 712, 380, 866,
796, 416, 825, 961, 741, 254, 906, 635, 445, 694, 745, 486, 808, 687, 907, 471,
576,716, 376, 867, 914, 474, 853, 637, 798, 432, 695, 812, 487, 753, 724, 799,
490, 857, 909, 255, 718, 608, 931, 477, 698, 726, 915, 440, 820, 840, 869, 493,
719, 699, 382, 814, 624, 815, 499, 873, 740, 930, 672, 917, 822, 464, 727, 962,
844, 491, 632, 730, 701, 383, 742, 846, 921, 472, 823, 852, 731, 498, 881, 743,
444,904, 688, 826, 501, 446, 933, 847, 636, 746, 827, 733, 447, 963, 937, 476,
854, 868, 638, 908, 488, 696, 747, 829, 754, 855, 858, 916, 965, 478, 910, 720,
800, 700, 494, 505, 749, 945, 859, 874, 639, 755, 256, 969, 870, 492, 479, 384,
911, 816, 918, 728, 871, 702, 932, 861, 500, 757, 732, 824, 923, 875, 977, 919,
503, 934, 744, 761, 882, 495, 703, 922, 877, 502, 848, 993, 448, 734, 828, 883,
935, 964, 506, 938, 748, 856, 925, 735, 830, 966, 939, 885, 507, 750, 946, 860,
756, 480, 967, 831, 889, 941, 751, 872, 971, 912, 758, 947, 970, 862, 978, 876,
920, 640, 759, 949, 863, 762, 509, 973, 924, 878, 953, 887, 936, 979, 763, 504,
884, 704, 994, 926, 879, 981, 942, 765, 496, 927, 886, 995, 736, 940, 985, 968,
890, 948, 832, 508, 943, 752, 974, 997, 891, 950, 760, 893, 972, 1001, 954,
510, 864, 982, 951, 975, 764, 1009, 980, 880, 955, 987, 996, 892, 928, 511,
766, 957, 998, 983, 888, 986, 944, 999, 1002, 767, 989, 952, 1005, 894, 1011,
958, 976, 512, 1003, 895, 984, 1010, 956, 988, 1013, 959, 1000, 1006, 990,
1017, 991, 1012, 768, 1004, 1015, 1007, 1018, 896, 1014, 992, 1019, 960,
1021); va 5™ = (1016, 1008).

5. Phuong phép theo diém 1, trong d6 phuong phap con bao gdbm buée:

thuc hién so khép tdc do trén cac bit duogc ma hoa.

6. Thiét bi ma héa phan cuc bao gom:
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bo nhé, dugce tao cau hinh dé luu trir chuong trinh;
it nhit mot bo xwr 1y, it nhat mot bd xir Iy dugc tao cdu hinh dé thuc thi
chuong trinh dugc luu trit trong bd nhd, trong dé khi chuong trinh dugce thuc
thi, it nhit mdt bd xir Iy duoc tao céu hinh dé thuc hién:
thu duoc céc bit can thu duogc;
xac dinh chudi c6 d6 dai N dé ma hoéa céc bit can duoc mi hoa, trong
d6 chudi bao gdm N s luong chudi ctia N kénh phan cuc, N s6 luong chudi
duoc bd tri trong chudi dua trén do tin cdy ctia N kénh phan cuc, N 14 chiéu dai
ma me cua ma phan cuc, tht tu cia N sb lugng chubi trong chudi gié)ng nhu
thit tu cta N sb luong chudi trong chudi dinh trudce, va N 1a liiy thira nguyén
duong cia 2, trong d6 chudi dinh truéce [1, 2, 5™ 17, 33, L 710ID L m=2)
1020, 1022, 1023, 1024], trong do Ln(m) 14 chubi phu trong chudi dinh trudce, trong
d6 n 1a sb thr tu cta chudi phu trong chubi dinh truée, trong d6 n € {1, 2, 3},
trong d6 m chi bao dd dai ciia chudi phu thir n, va trong d6 cic vi tri cta cac
phan tir trong chudi phu c6 thé duoc trao d6i qua lai trong chudi phy; va
thuc hién ma hoa phan cuc trén céc bit can dugc ma héa nho st dung

chudi c¢6 do dai N dé thu duoc cac bit da duge ma hoa.

7. Thiét b theo diém 6, trong d6 N 1a mot trong cac gia tri sau: 64, 128, 256,
512, hodc 1024.

8. Thiét bi theo diém 6, trong do chiéu dai caa céc bit cin dugc ma hoa béng K,
va trong d6 K bit can duge ma hoa duge anh xa dén K kénh phan cuc trong N

kénh phéan cuec.

9. Thiét bi theo diém 6, trong d6 “,™ thoa man it nhat mot trong cac diéu kién
sau: 1™ = (5, 9, 3); L™ = (7 65513, 4, 13, 6, 19, 129, 10, 34, 18, 11,
257,21, 35,25, 66, 8, 37, 67, 130, 12, 41, 20, 133, 514, 14, 69, 49, 15, 73, 258,
22,131, 27, 36, 81, 259, 137, 39, 23, 261, 517, 38, 26, 97, 68, 265, 42, 145, 29,
70, 50, 75, 161, 43, 521, 273, 193, 71, 45, 132, 82, 16, 289, 51, 135, 74, 515,
24, 53, 321, 134, 77, 83, 138, 57, 28, 260, 529, 98, 40, 385, 139, 85, 30, 262,
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146, 545, 44, 99, 141, 31, 89, 263, 147, 72, 519, 266, 162, 46, 101, 149, 52, 47,
577,76, 267, 105, 274, 165, 194, 54, 516, 163, 269, 78, 153, 275, 55, 525, 84,
58, 113, 86, 136, 290, 518, 195, 79, 291, 59, 277, 169, 531, 100, 140, 197, 87,
177,641, 61, 90, 281, 102, 148, 293, 522, 142, 322, 143, 91, 201, 546, 32, 103,
264, 106, 530, 323, 150, 297, 48, 523, 93, 209, 268, 386, 325, 305, 537, 769,
533, 164, 154, 151, 107, 56, 166, 387, 578, 329, 549, 270, 114, 155, 80, 225,
167, 276, 109, 579, 271, 60, 115, 196, 170, 157, 88, 547, 62, 278, 292, 520,
279, 117, 171, 198, 642, 178, 282, 92, 553, 202, 389, 294, 199, 524, 63, 144,
337, 585, 173, 283, 121, 645, 104, 179, 295, 532, 203, 94, 324, 561, 393, 298,
152, 581, 210, 285, 181, 526, 108, 95, 205, 770, 299, 353, 326, 527, 156, 110,
534, 401, 306, 301, 643, 211, 185, 327, 539, 116, 168, 593, 158, 226, 307, 548,
330, 111, 771, 213, 118, 172, 551, 331, 227, 649, 388, 309, 159, 609, 417, 338,
535,217,272, 550, 119, 280, 538, 333, 390, 174, 580, 122, 200, 777, 180, 229,
554, 339, 657, 313, 541, 391, 175, 582, 394, 284, 773, 123, 673, 555, 785, 64,
341, 705, 449, 562, 354, 801, 395, 233, 204, 528, 583, 557, 296, 286, 182, 125,
206, 241, 644, 586, 563, 287, 300, 355, 183, 402, 212, 397, 345, 587, 833, 565,
96, 186, 207, 328, 646, 536, 403, 594, 187, 357, 589, 569, 308, 647, 419, 214,
302, 228, 303, 897, 595, 361, 112, 650, 772, 418, 540, 215, 405, 310, 189, 450,
332, 218, 160, 610, 597, 552, 651, 120, 230, 334, 409, 542, 774, 611, 658, 311,
421, 601, 219, 369, 231, 653, 392, 176, 314, 340, 543, 335, 124, 556, 775, 234,
315, 659, 613, 342, 778, 451, 221, 425, 356, 674, 584, 126, 235, 184, 396, 242,
558,661, 617,317, 343, 346, 779, 564, 404, 288, 398, 453, 675, 559, 786, 433,
188, 358, 208, 665, 588, 781, 706, 677, 237, 347, 566, 362, 127, 243, 590, 406,
216, 399, 567, 304, 598, 359, 802, 420, 625, 457, 787, 349, 245, 570, 190, 591,
220, 648, 312, 707, 363, 596, 465, 803, 407, 681, 422, 789, 249, 599, 191, 571,
370, 652, 410, 835, 411, 709, 481, 614, 232, 573, 316, 660, 365, 423, 336, 689,
371,793, 222, 612, 452, 602, 426, 805, 413, 654, 454, 834, 318, 713, 236, 603,
344, 544, 373, 655, 223, 615, 427, 776, 434, 560, 238, 899, 618, 348, 809, 244,
721, 455, 666, 319, 605, 377, 662, 429, 780, 239, 676, 360, 837, 459, 626, 400,
663, 678, 435, 568, 458, 817, 246, 619, 350, 788, 128, 782, 898, 408, 667, 437,
592,364, 621, 466, 737, 351, 679, 572, 247, 682, 250, 627, 461, 708, 841, 412,
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783, 366, 790, 441, 600, 375, 669, 629, 424, 901, 467, 849, 804, 251, 791, 372,
710, 192, 574, 690, 482, 683, 414, 604, 794, 367, 714, 469, 711, 374, 575, 656,
428, 807, 415, 685, 905, 253, 616, 483, 633, 806, 430, 795, 865, 224, 691, 456,
715, 836, 473, 810, 378, 606, 620, 436, 664, 722, 320, 797, 485, 693, 913, 431,
607, 717, 489, 811, 460, 839, 668, 240, 818, 622, 379, 838, 723, 438, 697, 462,
738, 680, 381, 813, 628, 248, 900, 842, 442, 623, 929, 352, 725, 784, 470, 630,
819, 439, 670, 463, 739, 684, 252, 843, 850, 497, 902, 821, 729, 468, 634, 903,
368, 671, 792, 443, 845, 631, 475, 686, 851, 484, 692, 712, 380, 866, 796, 416,
825,961, 741, 254, 906, 635, 445, 694, 745, 486, 808, 687, 907, 471, 576, 716,
376, 867, 914, 474, 853, 637, 798, 432, 695, 812, 487, 753, 724, 799, 490, 857,
909, 255, 718, 608, 931, 477, 698, 726, 915, 440, 820, 840, 869, 493, 719, 699,
382, 814, 624, 815, 499, 873, 740, 930, 672, 917, 822, 464, 727, 962, 844, 491,
632, 730, 701, 383, 742, 846, 921, 472, 823, 852, 731, 498, 881, 743, 444, 904,
688, 826, 501, 446, 933, 847, 636, 746, 827, 733, 447, 963, 937, 476, 854, 868,
638, 908, 488, 696, 747, 829, 754, 855, 858, 916, 965, 478, 910, 720, 800, 700,
494, 505, 749, 945, 859, 874, 639, 755, 256, 969, 870, 492, 479, 384, 911, 816,
918, 728, 871, 702, 932, 861, 500, 757, 732, 824, 923, 875, 977, 919, 503, 934,
744,761, 882, 495, 703, 922, 877, 502, 848, 993, 448, 734, 828, 883, 935, 964,
506, 938, 748, 856, 925, 735, 830, 966, 939, 885, 507, 750, 946, 860, 756, 480,
967, 831, 889, 941, 751, 872, 971, 912, 758, 947, 970, 862, 978, 876, 920, 640,
759, 949, 863, 762, 509, 973, 924, 878, 953, 887, 936, 979, 763, 504, 884, 704,
994, 926, 879, 981, 942, 765, 496, 927, 886, 995, 736, 940, 985, 968, 890, 948,
832, 508, 943, 752, 974, 997, 891, 950, 760, 893, 972, 1001, 954, 510, 864,
982, 951, 975, 764, 1009, 980, 880, 955, 987, 996, 892, 928, 511, 766, 957,
998, 983, 888, 986, 944, 999, 1002, 767, 989, 952, 1005, 894, 1011, 958, 976,
512, 1003, 895, 984, 1010, 956, 988, 1013, 959, 1000, 1006, 990, 1017, 991,
1012, 768, 1004, 1015, 1007, 1018, 896, 1014, 992, 1019, 960, 1021); va ;">
= (1016, 1008).

10. Thiét bi theo diém 6, trong do it nhat mot bo xur ly con dugc tao cAu hinh

de:
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thyc hién so khép tdc dd trén cac bit dugc ma hoa.

11. Thiét bi theo diém 6, trong d6 thiét bi ma héa phan cuc la chip hoic mach
tich hop.

12. Thiét bi ma hoa phan cuc bao gém:
mach giao dién dau vao, mach giao dién dau vao duge tao cdu hinh dé thu
duoc cac bit can dugc ma hoa;
mach 16gic, mach 16gic dugc tao cAu hinh dé thuc hién:
xac dinh chudi c6 do dai N dé ma hoéa céc bit cin dugc ma hoa, trong
d6 chudi c6 N sb lugng chudi cia N kénh phén cuc, N s luong chudi duge bd
tri trong chudi dua trén do tin cdy cia N kénh dugc phan cuc, N 13 do dai ma
me cia ma phén cuc, thtr tu cia N s6 lugng chudi trong chudi giéng nhu thi tu
ciia N sb lugng chudi trong chudi dinh trude, trong d6 N i lity thira nguyén
duong ctia 2, trong d6 chudi dinh trude [1, 2, 1™ 17, 33, L7101 Lm=2)
1020, 1022, 1023, 1024], L @13 chubi phu trong chudi dinh truée, trong d6 n 1a
s6 thir tu ctia chudi phu trong chudi dinh trude, trong d6 n € {1, 2, 3}, trong d6
m chi bao dd dai cta chudi phu thr n, trong do6 cac vi tri cua cac phén tr trong
chudi phu c6 thé dugce trao ddi qua lai trong chudi phu;
thuc hién ma hoa phan cuc trén cac bit can dugc ma héa nho st dung
chudi c6 do dai N dé thu dugc céc bit da duge ma hoa; va
thu dugc cac bit thu dugce sau khi ma hoa phan cuc; va
mach giao dién déu ra, mach giao dién d4u ra duoc tao cAu hinh dé xuit ra

cac bit thu duoc sau khi ma héa phéan cuec.

13. Thiét bi theo diém 12, trong d6 N 12 mot trong céc gié tri sau: 64, 128, 256,
512, hoac 1024.

14. Thiét bi theo diém 12, trong do chiéu dai cua cac bit can dugc ma héa 12 K,
va trong do K bit can dugc ma hoa dugc anh xa dén K kénh phan cuc trong N

kénh phén cuec.
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15. Thiét bi theo diém 12, trong do “,"™ thoa man it nhit mot trong cac diéu
kién sau: 5™ = (5,9, 3); L™ = (7,65, 513, 4, 13, 6, 19, 129, 10, 34, 18,
11, 257, 21, 35, 25, 66, 8, 37, 67, 130, 12, 41, 20, 133, 514, 14, 69, 49, 15, 73,
258, 22, 131, 27, 36, 81, 259, 137, 39, 23, 261, 517, 38, 26, 97, 68, 265, 42,
145, 29, 70, 50, 75, 161, 43, 521, 273, 193, 71, 45, 132, 82, 16, 289, 51, 135,
74, 515, 24, 53, 321, 134, 77, 83, 138, 57, 28, 260, 529, 98, 40, 385, 139, 85,
30, 262, 146, 545, 44, 99, 141, 31, 89, 263, 147, 72, 519, 266, 162, 46, 101,
149, 52, 47, 577, 76, 267, 105, 274, 165, 194, 54, 516, 163, 269, 78, 153, 275,
55, 525, 84, 58, 113, 86, 136, 290, 518, 195, 79, 291, 59, 277, 169, 531, 100,
140, 197, 87, 177, 641, 61, 90, 281, 102, 148, 293, 522, 142, 322, 143, 91, 201,
546, 32, 103, 264, 106, 530, 323, 150, 297, 48, 523, 93, 209, 268, 386, 325,
305, 537, 769, 533, 164, 154, 151, 107, 56, 166, 387, 578, 329, 549, 270, 114,
155, 80, 225, 167, 276, 109, 579, 271, 60, 115, 196, 170, 157, 88, 547, 62, 278,
292, 520,279, 117, 171, 198, 642, 178, 282, 92, 553, 202, 389, 294, 199, 524,
63, 144, 337, 585, 173, 283, 121, 645, 104, 179, 295, 532, 203, 94, 324, 561,
393, 298, 152, 581, 210, 285, 181, 526, 108, 95, 205, 770, 299, 353, 326, 527,
156, 110, 534, 401, 306, 301, 643, 211, 185, 327, 539, 116, 168, 593, 158, 226,
307, 548, 330, 111, 771, 213, 118, 172, 551, 331, 227, 649, 388, 309, 159, 609,
417, 338, 535, 217, 272, 550, 119, 280, 538, 333, 390, 174, 580, 122, 200, 777,
180, 229, 554, 339, 657, 313, 541, 391, 175, 582, 394, 284, 773, 123, 673, 555,
785, 64, 341, 705, 449, 562, 354, 801, 395, 233, 204, 528, 583, 557, 296, 286,
182, 125, 206, 241, 644, 586, 563, 287, 300, 355, 183, 402, 212, 397, 345, 587,
833, 565, 96, 186, 207, 328, 646, 536, 403, 594, 187, 357, 589, 569, 308, 647,
419, 214, 302, 228, 303, 897, 595, 361, 112, 650, 772, 418, 540, 215, 405, 310,
189, 450, 332, 218, 160, 610, 597, 552, 651, 120, 230, 334, 409, 542, 774, 611,
658, 311, 421, 601, 219, 369, 231, 653, 392, 176, 314, 340, 543, 335, 124, 556,
775,234, 315, 659, 613, 342, 778, 451, 221, 425, 356, 674, 584, 126, 235, 184,
396, 242, 558, 661, 617, 317, 343, 346, 779, 564, 404, 288, 398, 453, 675, 559,
786, 433, 188, 358, 208, 665, 588, 781, 706, 677, 237, 347, 566, 362, 127, 243,
590, 406, 216, 399, 567, 304, 598, 359, 802, 420, 625, 457, 787, 349, 245, 570,
190, 591, 220, 648, 312, 707, 363, 596, 465, 803, 407, 681, 422, 789, 249, 599,
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191, 571, 370, 652, 410, 835, 411, 709, 481, 614, 232, 573, 316, 660, 365, 423,
336, 689, 371, 793, 222, 612, 452, 602, 426, 805, 413, 654, 454, 834, 318, 713,
236, 603, 344, 544, 373, 655, 223, 615, 427, 776, 434, 560, 238, 899, 618, 348,
809, 244, 721, 455, 666, 319, 605, 377, 662, 429, 780, 239, 676, 360, 837, 459,
626, 400, 663, 678, 435, 568, 458, 817, 246, 619, 350, 788, 128, 782, 898, 408,
667,437,592, 364, 621, 466, 737, 351, 679, 572, 247, 682, 250, 627, 461, 708,
841,412, 783, 366, 790, 441, 600, 375, 669, 629, 424, 901, 467, 849, 804, 251,
791,372,710, 192, 574, 690, 482, 683, 414, 604, 794, 367, 714, 469, 711, 374,
575, 656, 428, 807, 415, 685, 905, 253, 616, 483, 633, 806, 430, 795, 865, 224,
691, 456, 715, 836, 473, 810, 378, 606, 620, 436, 664, 722, 320, 797, 485, 693,
913, 431, 607, 717, 489, 811, 460, 839, 668, 240, 818, 622, 379, 838, 723, 438,
697, 462, 738, 680, 381, 813, 628, 248, 900, 842, 442, 623, 929, 352, 725, 784,
470, 630, 819, 439, 670, 463, 739, 684, 252, 843, 850, 497, 902, 821, 729, 468,
634, 903, 368, 671, 792, 443, 845, 631, 475, 686, 851, 484, 692, 712, 380, 866,
796, 416, 825, 961, 741, 254, 906, 635, 445, 694, 745, 486, 808, 687, 907, 471,
576, 716, 376, 867, 914, 474, 853, 637, 798, 432, 695, 812, 487, 753, 724, 799,
490, 857, 909, 255, 718, 608, 931, 477, 698, 726, 915, 440, 820, 840, 869, 493,
719, 699, 382, 814, 624, 815, 499, 873, 740, 930, 672, 917, 822, 464, 727, 962,
844, 491, 632, 730, 701, 383, 742, 846, 921, 472, 823, 852, 731, 498, 881, 743,
444,904, 688, 826, 501, 446, 933, 847, 636, 746, 827, 733, 447, 963, 937, 476,
854, 868, 638, 908, 488, 696, 747, 829, 754, 855, 858, 916, 965, 478, 910, 720,
800, 700, 494, 505, 749, 945, 859, 874, 639, 755, 256, 969, 870, 492, 479, 384,
911, 816, 918, 728, 871, 702, 932, 861, 500, 757, 732, 824, 923, 875, 977, 919,
503, 934, 744, 761, 882, 495, 703, 922, 877, 502, 848, 993, 448, 734, 828, 883,
935, 964, 506, 938, 748, 856, 925, 735, 830, 966, 939, 885, 507, 750, 946, 860,
756, 480, 967, 831, 889, 941, 751, 872, 971, 912, 758, 947, 970, 862, 978, 876,
920, 640, 759, 949, 863, 762, 509, 973, 924, 878, 953, 887, 936, 979, 763, 504,
884, 704, 994, 926, 879, 981, 942, 765, 496, 927, 886, 995, 736, 940, 985, 968,
890, 948, 832, 508, 943, 752, 974, 997, 891, 950, 760, 893, 972, 1001, 954,
510, 864, 982, 951, 975, 764, 1009, 980, 880, 955, 987, 996, 892, 928, 511,
766, 957, 998, 983, 888, 986, 944, 999, 1002, 767, 989, 952, 1005, 894, 1011,
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958, 976, 512, 1003, 895, 984, 1010, 956, 988, 1013, 959, 1000, 1006, 990,
1017, 991, 1012, 768, 1004, 1015, 1007, 1018, 896, 1014, 992, 1019, 960,
1021); va 1™ 2= (1016, 1008).

16. Thiét bi theo diém 12, trong d6 mach 16gic duoc tao cAu hinh dé thuc hién:

thuc hién so khop tbc d6 trén cac bit duoc ma hoa.

17. Véat ghi may tinh doc duoc bét bién, trong d6 vat ghi may tinh doc duogc bét
bién luu trit chwong trinh mdy tinh, va chuong trinh may tinh bao gém lénh
duoc stir dung dé thue hién phuong phap ma héa phan cuc trong d6 1énh ra lénh
may tinh:

thu dugc céc bit cAn duge ma hoa;

x4c dinh chudi c6 do dai N dé ma hoa céc bit can duge ma héa, trong d6
chudi bao gdbm N s6 luong chudi ctia N kénh phan cuc, N sé lwong chu@i dugc
bb tri trong chudi dua trén do tin cdy cia N kénh phan cuc, N 1a chiéu dai ma
me ciia ma phén cyc, thir ty ctia N sb lwong chudi trong chudi giéng nhu thir tw
ctia N s6 lugng chudi trong chudi dinh trudc, va trong d6 N 1a lity thira nguyén
duong clia 2, trong d6 chudi dinh truée [1, 2, "), 17, 33, L, (m=101D) ‘L (m=2)
1020, 1022, 1023, 1024], “,"™1a chudi phu trong chudi dinh truéc, trong dé n la
sb thir tu cta chudi phu trong chudi dinh truéc, trong d6 n € {1, 2, 3}, trong d6
m chi bdo d6 dai cia chudi phu thir n, va trong d6 cac vi tri clia cac phan tir
trong chudi phu ¢6 thé dugc trao dbi qua lai trong chudi phuy; va

thuc hién ma héa phan cuc trén céc bit can dugc ma hoéa nho st dung

chudi c¢6 d6 dai N dé thu duoc cac bit d3 duge ma hoa.

18. Vit ghi may tinh doc duoc bét bién theo diém 17, trong d6 N 1a mot trong
cac gia tri sau: 64, 128, 256, 512 hoac 1024.

19. Vét ghi may tinh doc dugc bét bién theo diém 17, trong d6 chiéu dai ciia
céc bit can duoc ma hoa 1a K, va trong d6 K bit cAn dugc ma héa duoc anh xa

dén K kénh phan cuc trong N kénh phan cuc.
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20. Vat ghi may tinh doc duoc bét bién theo diém 17, trong d6 Ln(m) théa man it

nhit mét trong cac didu kién sau: 5™ = (5, 9, 3); L™ = (7,65, 513, 4, 13,
6, 19, 129, 10, 34, 18, 11, 257, 21, 35, 25, 66, 8, 37, 67, 130, 12, 41, 20, 133,
514, 14, 69, 49, 15, 73, 258, 22, 131, 27, 36, 81, 259, 137, 39, 23, 261, 517, 38,
26,97, 68, 265, 42, 145, 29, 70, 50, 75, 161, 43, 521, 273, 193, 71, 45, 132, 82,
16, 289, 51, 135, 74, 515, 24, 53, 321, 134, 77, 83, 138, 57, 28, 260, 529, 98,
40, 385, 139, 85, 30, 262, 146, 545, 44, 99, 141, 31, 89, 263, 147, 72, 519, 266,
162, 46, 101, 149, 52, 47, 577, 76, 267, 105, 274, 165, 194, 54, 516, 163, 269,
78, 153, 275, 55, 525, 84, 58, 113, 86, 136, 290, 518, 195, 79, 291, 59, 277,
169, 531, 100, 140, 197, 87, 177, 641, 61, 90, 281, 102, 148, 293, 522, 142,
322, 143,91, 201, 546, 32, 103, 264, 106, 530, 323, 150, 297, 48, 523, 93, 209,
268, 386, 325, 305, 537, 769, 533, 164, 154, 151, 107, 56, 166, 387, 578, 329,
549,270, 114, 155, 80, 225, 167, 276, 109, 579, 271, 60, 115, 196, 170, 157, 88,
547, 62, 278, 292, 520, 279, 117, 171, 198, 642, 178, 282, 92, 553, 202, 389,
294, 199, 524, 63, 144, 337, 585, 173, 283, 121, 645, 104, 179, 295, 532, 203,
94, 324, 561, 393, 298, 152, 581, 210, 285, 181, 526, 108, 95, 205, 770, 299,
353, 326, 527, 156, 110, 534, 401, 306, 301, 643, 211, 185, 327, 539, 116, 168,
593, 158, 226, 307, 548, 330, 111, 771, 213, 118, 172, 551, 331, 227, 649, 388,
309, 159, 609, 417, 338, 535, 217, 272, 550, 119, 280, 538, 333, 390, 174, 580,
122, 200, 777, 180, 229, 554, 339, 657, 313, 541, 391, 175, 582, 394, 284, 773,
123, 673, 555, 785, 64, 341, 705, 449, 562, 354, 801, 395, 233, 204, 528, 583,
557,296, 286, 182, 125, 206, 241, 644, 586, 563, 287, 300, 355, 183, 402, 212,
397, 345, 587, 833, 565, 96, 186, 207, 328, 646, 536, 403, 594, 187, 357, 589,
569, 308, 647, 419, 214, 302, 228, 303, 897, 595, 361, 112, 650, 772, 418, 540,
215, 405, 310, 189, 450, 332, 218, 160, 610, 597, 552, 651, 120, 230, 334, 409,
542,774, 611, 658, 311, 421, 601, 219, 369, 231, 653, 392, 176, 314, 340, 543,
335, 124, 556, 775, 234, 315, 659, 613, 342, 778, 451, 221, 425, 356, 674, 584,
126, 235, 184, 396, 242, 558, 661, 617, 317, 343, 346, 779, 564, 404, 288, 398,
453, 675, 559, 786, 433, 188, 358, 208, 665, 588, 781, 706, 677, 237, 347, 566,
362, 127, 243, 590, 406, 216, 399, 567, 304, 598, 359, 802, 420, 625, 457, 787,
349, 245, 570, 190, 591, 220, 648, 312, 707, 363, 596, 465, 803, 407, 681, 422,
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789, 249, 599, 191, 571, 370, 652, 410, 835, 411, 709, 481, 614, 232, 573, 316,
660, 365, 423, 336, 689, 371, 793, 222, 612, 452, 602, 426, 805, 413, 654, 454,
834, 318, 713, 236, 603, 344, 544, 373, 655, 223, 615, 427, 776, 434, 560, 238,
899, 618, 348, 809, 244, 721, 455, 666, 319, 605, 377, 662, 429, 780, 239, 676,
360, 837, 459, 626, 400, 663, 678, 435, 568, 458, 817, 246, 619, 350, 788, 128,
782, 898, 408, 667, 437, 592, 364, 621, 466, 737, 351, 679, 572, 247, 682, 250,
627, 461, 708, 841,412, 783, 366, 790, 441, 600, 375, 669, 629, 424, 901, 467,
849, 804, 251, 791, 372, 710, 192, 574, 690, 482, 683, 414, 604, 794, 367, 714,
469, 711, 374, 575, 656, 428, 807, 415, 685, 905, 253, 616, 483, 633, 806, 430,
795, 865, 224, 691, 456, 715, 836, 473, 810, 378, 606, 620, 436, 664, 722, 320,
797, 485, 693, 913, 431, 607, 717, 489, 811, 460, 839, 668, 240, 818, 622, 379,
838, 723, 438, 697, 462, 738, 680, 381, 813, 628, 248, 900, 842, 442, 623, 929,
352,725, 784, 470, 630, 819, 439, 670, 463, 739, 684, 252, 843, 850, 497, 902,
821, 729, 468, 634, 903, 368, 671, 792, 443, 845, 631, 475, 686, 851, 484, 692,
712,380,866,796,416,825,961,741,254,906,635,445,694,745,486,808,
687,907, 471, 576, 716, 376, 867, 914, 474, 853, 637, 798, 432, 695, 812, 487,
753, 724, 799, 490, 857, 909, 255, 718, 608, 931, 477, 698, 726, 915, 440, 820,
840, 869, 493, 719, 699, 382, 814, 624, 815, 499, 873, 740, 930, 672, 917, 822,
464, 727,962, 844, 491, 632, 730, 701, 383, 742, 846, 921, 472, 823, 852, 731,
498, 881, 743, 444, 904, 688, 826, 501, 446, 933, 847, 636, 746, 827, 733, 447,
963, 937, 476, 854, 868, 638, 908, 488, 696, 747, 829, 754, 855, 858, 916, 965,
478, 910, 720, 800, 700, 494, 505, 749, 945, 859, 874, 639, 755, 256, 969, 870,
492, 479, 384, 911, 816, 918, 728, 871, 702, 932, 861, 500, 757, 732, 824, 923,
875,977, 919, 503, 934, 744, 761, 882, 495, 703, 922, 877, 502, 848, 993, 448,
734, 828, 883, 935, 964, 506, 938, 748, 856, 925, 735, 830, 966, 939, 885, 507,
750, 946, 860, 756, 480, 967, 831, 889, 941, 751, 872, 971, 912, 758, 947, 970,
862, 978, 876, 920, 640, 759, 949, 863, 762, 509, 973, 924, 878, 953, 887, 936,
979, 763, 504, 884, 704, 994, 926, 879, 981, 942, 765, 496, 927, 886, 995, 736,
940, 985, 968, 890, 948, 832, 508, 943, 752, 974, 997, 891, 950, 760, 893, 972,
1001, 954, 510, 864, 982, 951, 975, 764, 1009, 980, 880, 955, 987, 996, 892,
928, 511, 766, 957, 998, 983, 888, 986, 944, 999, 1002, 767, 989, 952, 1005,
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894, 1011, 958, 976, 512, 1003, 895, 984, 1010, 956, 988, 1013, 959, 1000,
1006, 990, 1017, 991, 1012, 768, 1004, 1015, 1007, 1018, 896, 1014, 992,
1019, 960, 1021); va 5™ = (1016, 1008).
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