(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0038578
(51)%01901 HO3M 13/13; HO3M 13/00 (13) B
(21) 1-2020-00325 (22) 16/05/2018

(86) PCT/CN2018/087183 16/05/2018 (87) WO 2018/233414 27/12/2018

(30) 201710465743.X 19/06/2017 CN

(45) 26/02/2024 431 (43) 25/03/2020 384ASC

(73) HUAWEI TECHNOLOGIES CO., LTD. (CN)
Huawei Administration Building, Bantian, Longgang District, Shenzhen, Guangdong
518129, P. R. China

(72) DALI, Shengchen (CN); ZHANG, Huazi (CN); LI, Rong (CN); QIAO, Yunfei (CN);
ZHOU, Yue (CN).

(74) Cong ty Luat TNHH WINCO (WINCO LAW FIRM)

(54) PHUONG PHAP XU LY BIT THONG TIN, THIET BI TRUYEN THONG VA
VAT GHI BAT KHA BIEN CO THE POC BUGC BANG MAY TINH
(57)
Sang ché dé cap dén phuong phap xtr ly bit thong tin, thiét b truyén thong va vat ghi bat
kha bién c6 thé doc duoc bang may tinh dé 1ap ma dit liéu trong mang truyén thong khong
day. Trong d6 phuong phap nay bao gdém cac budc: nhan K bit thong tin va chiéu dai M,
trong do K, M la cac s6 nguyén duong; tao ra chudi bit, trong d6 chudi bit nay c6 N bit, N
bit ndy bao gdm K bit thong tin va sb lwong J* bit kiém tra chin 18, trong d6 N>K+J' va
J>1; 1ap ma chudi bit, & nhan chudi dugc 1ap ma N-bit; so khdp ty 1 chudi dugc 1ap ma
N-bit, dé nhan chudi duoc so khop ty 1€, trong do chiéu dai cta chudi duge so khép ty 1€ 1a
M; diéu bién chudi duoc so khép ty 18, dé nhan chudi dau ra; va xuét ra chudi dau ra; trong
do6 khi M-K>192, thi mdt trong s6 cac bit kiém tra chén 1& duoc dat trong vi tri bit cua
chudi bit, va vi tri bit duoc xac dinh theo cac do tin cdy cua cac vi tri bit trong chudi bit dé
dit K bit thong tin va J' bit kiém tra chin 1é.
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Linh vuc k§ thuit dwoc dé cip

Sang ché dé cap dén linh vuc truyén thong, va cu thé 1a d& cap dén phuong phép xir
Iy bit thong tin, thiét bi truyén thong va vat ghi bit kha bién c6 thé doc duge bang méay
tinh

Tinh trang k§ thuit cia sang ché

Trong cic hé théng truyén thong, ma kénh dé truyén thoéng tin c6 thé ngin chin
nhidu xay ra khi truyén dan thong tin, va dam bao thong tin hogc dir liéu dugc truyén tin
cy t6i thiét bi thu. Thong thuong, thiét bi giri 1p ma thong tin hodc dit liéu dé nhan dugc
céac bit dugce 1ap mé, xen k& céc bit dixqc lép mi, 4nh xa cac bit xen k& 1én céc ky hi¢u
didu bién, va xtr 1y va giri c4c ky hiéu diéu bién théng qua kénh truyén thong. Sau khi thu
cac ky hiéu didu bién, thiét bi thu khéi phuc thong tin hodc dir liéu thong qua quy trinh
giai ma.

Trong céc hé thong truyén thong bang cach sir dung cac k§ thudt truy nhép vo tuyén
khac nhau, cac so dd mi héa khac nhau duge st dung dé twong thich véi cac trudng hop
ung dung khéc nhau.

Trong giao thirc mang phat trién dai han (Long Term Evolution, LTE) (3GPP TS
36.212 doan 5.2.2 dén doan 5.2.4), khi chiéu dai ctia chudi bit thong tin mang thong tin
didu khién dudng xudng 16n hon hoic bing 12 bit va nhé hon hodc bing 22 bit, thi vige
ma héa dugc thuc hién bang cach sit dung ma LTE-RM (Reed Muller, RM) kép (dé biét
chi tiét tham khao 3GPP TS 36.212 doan 5.2.2 dén doan 5.2.4). Gan day, trong cudc hdi
thao RAN1#88bis v& hé thdng v6 tuyén méi (New Radio, NR), dugc dbng ¥ ring, trong
cac so dd NR thé hé thit nim (Fifth Generation, 5G), khi chidu dai ctia chudi bit thong tin
16n hon hodic bing 12 va nho hon hodc bing 22, thi chudi bit thong tin duoc 14p mé bing
cach st dung ma cuc. Ma cyc la so dd ma hoéa ma c6 thé dan tiép can dung lugng kénh, va
¢6 hiéu sut giai ma rét tdt trong pham vi thong s6 rong (vi du chiéu dai ma, tbc dd bit, va
ty 18 tin trén nhiéu).

Trong céc so d6 ma héa ma cuc hién c6, thi ma cyc kiém tra chan 1& (Parity Check,
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PC) c6 hiéu sudt twong dbi t6t v& mat khoang cach ma va ty 1¢ 15i khéi (Block Error Rate,
BLER) khi thuét toan danh sach khir lién tiép (Successive Cancellation List, SCL) duoc
str dung, thi c¢6 kha ndng Gng dung t5t. Khi ma héa ma cuc PC, thi chudi bit thong tin bao
gbm K bit thong tin va mot hodc nhidu bit kidm tra. Vi tri cta céc bit kiém tra trong chudi
nay dugc chon ngiu nhién theo thtr ty d tin cdy, va vi tri cia K bit thong tin dugc chon
tudn tu theo thir tu do tin cdy giam dan. Do d6, khi ma héa ma cuc PC, thi d tin cdy cla
céc vi tri dugc 1am ddy béi cac bit kiém tra khong thé dugc ddm bao, va hiéu suét tdng thé

cta so d0 ma héa ma cuc co thé bi anh hudng.
Ban chét ky thuit cia sang ché

Céac phuong an cia sang ché d& xuit thiét bi va phuong phap 14p mé/giai ma ma cyc,
d8 t6i uu céach thirc dé xac dinh céc vi tri bit kiém tra, va cai thién hiéu sut ma cuc téng
thé.

Theo khia canh thir nhét, cic phuong én cia sang ché d& xuit phuong phép 14p ma
bao gdm céc budec:

xac dinh céc vi tri bit thong tin, va xac dinh céc vi tri bit kiém tra duoc
chén vao trong cac bit thdng tin, trong d6 céc vi tri bit kiém tra va cac vi tri bit
théng tin dugce xdc dinh theo thur tu dd tin cdy cta cac kénh ma cuc va/hodc
theo thir tu trong s6 hang, d0 tin cdy la d tin cdy cua cac kénh ma cuc ma trén
d6 cac vi tri bit dugce dinh vi, va cac trong s6 hang 12 céc trong sb hang cua cac
vecto hang trong ma tran sinh mi cuc ma tuong Umg vdi cac kénh ma cyc; va

1ap ma ma cyc va giai md mi cyc dya trén cac vi tri bit thong tin va céc vi
tri bit kiém tra.

So véi linh vuce k¥ thuat da biét, theo sang ché, céc vi tri bit kiém tra dugc xé4c dinh
theo su sa"lp xép dd tin cdy va/hodc theo thir tu trong s6 hang, dé dam bao r%mg dd tin cay
clia c4c vi tri bit kiém tra dugc xéc dinh cao hon so véi d9 tin cdy cua cac vi tri bit kiém
tra dugc x4c dinh theo linh vyc k¥ thuét da biét.

Theo mdt phuong 4n ¢d thé, cac vi tri bit kidm tra va céac vi tri bit thong tin duge xdc
dinh theo mot tép bét ky trong s tap 1 dén tap N, va mot tap bét ky trong s tap 1 dén tap
N bao gdm nhidu bidu thirc kiém tra hodc ham kiém tra. Néu biéu thuc kiém tra nhan
dwoc bing cach sip xép tuln tu it nhét hai phén tir, thi phén tir cudi chi béo vi tri bit kiém

tra, va mot hodc nhiéu phﬁn tir con lai chi bao cdc vi tri bit thong tin dugc kiém tra b%mg
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cach sir dung bit kiém tra.

Theo mot phuong 4n c6 thé, bude xac dinh cac vi tri bit thong tin cia céc bit thong
tin dugc 14p ma, va xac dinh céc vi tri bit kiém tra cua céc bit kiém tra dugc chén vao
trong cac bit thong tin bao gbm céc budc:

xac dinh nhiéu vi tri bit dua trén do tin cy va/hodc céc trong s6 hang, va
x4c dinh céc vi tri bit kiém tra va cac vi tri bit thong tin tir nhiéu vi trf bit, trong
do

nhiéu vi tri bit dwgc xac dinh tir cdc vi tri bit tin cdy nhét theo thir tu giam
din cua dd tin cdy cua cac kénh ma cuc; hodc nhiéu vi tri bit dugc xac dinh
theo th tu trong s hang clia ma tran sinh tir cac vi tri bit twong Umg vdi cac
vecto hang co cac trong sd hang d4p tng 1a bdi nguyén cla trong s6 hang nho
nhét; hodc mot sd vi tri trong s6 nhiéu vi tri bit duoc x4c dinh tir cac vi tri bit
tin cdy nhét theo thir tir gidm din cta d¢ tin cdy ciia cac kénh ma cyc, va cée vi
tri con lai trong s& nhiéu vi tri bit duge xac dinh theo thir ty trong sb hang cua
ma tran sinh tir cac vi tri bit twong Umg vdi cac vecto hang ¢ cac trong sb hang
dap ung 1a bdi nguyén cua trong s6 hang nho nhét.

Theo mdt phuong an co thé, budc xac dinh céc vi tri bit kiém tra va cac vi tri bit
thong tin tu nhidu vi tri bit bao gdbm cac budc:

nhiéu vi tri bit & trong tap vi tri bit thir nhét va tap vi tri bit thir hai, ca hai
tap vi tri bit thir nhét va tap vi tri bit thir hai dugc xé4c dinh tir cac vi tri bit tin
cdy nhét theo thir ty gidm dan cua do tin cdy cta cac kénh ma cyc, va tap vi tri
bit thir nhét bao gdm céc vi tri bit twong ing v6i cac vecto hang c6 cac trong sd
hang dap Gng 14 bdi nguyén cia trong sd hang nhé nhét;

nhan thong s t6i wu thir nhét va thong s6 t6i wu thir hai, trong d6 thong s6
t8i wu thir nhat chi béo sb lwong vi tri bit trong tap vi tri bit th nhat ma dwgc
tao cAu hinh lam c4c vi tri bit kiém tra, thong s6 téi wru th hai chi bao sd lugng
vi tri bit trong tap vi tri bit thtr hai ma dugc tao cu hinh 1am cac vi tri bit kiém
tra, va tong cta thong s6 t6i wu tht nhét va thong sb t6i wu tht hai bang v&i
tdng sd lugng céc bit kiém tra duoc chén vao trong céc bit thong tin;

x4c dinh, tir tAp vi tri bit thr nhét, céc vi tri bit ma dap (g thong s tbi uu
thir nhét, xdc dinh, tir tap vi tri bit thr hai, céc vi tri bit ma dap tmg thdng s t0i

wu thit hai, va st dung cac vi tri bit dugc xdc dinh 1am céc vi tri bit kiém tra; va
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x4ac dinh cac vi tri bit thong tin tir cac vi tri bit trong tap vi tri bit thi nhét
hoic tap vi tri bit thi hai ma khoéng duge xéc dinh lam céc vi tri bit kiém tra.
Theo mdt phuong 4n co thé, budc xac dinh, tir tap vi tri bit thir nhét, cc vi tri bit ma
dap Gng théng s6 téi vu thir nhét bao gdm cac budc:
nhan thong s tdi wu thi ba, trong d6 thong sb t6i wu thir ba chi bao gia tri
trong sd hang nho nhét ctia cac vecto hang twong g voi nhiéu vi tri bit d§ c6
tin cdy cao bat ky;
xé4c dinh tap vi tri bit thit ba va tap vi tri bit thir tu tir tap vi tri bit thi nhét
dua trén thong sb t6i wu thi ba, trong d6 trong sb hang tuong ung véi vi tri bit
trong tap vi tri bit thir ba 16n hon m1 13n so vé6i thong sb ti wru thit ba, m1 1a s6
nguyén duong 16n hon hodc bang 1, trong sb hang twong ung véi vi tri bit trong
tap vi tri bit tht tw 16n hon m2 I4n so véi thong sé tdi wu thir ba, m2 1a s0
nguyén duong 16n hon hodc bang 1, va m1 khong bing m2; va
xdc dinh, tir tap vi tri bit thit ba, cac vi tri bit ma dép Gng thong sb t6i wu
thir nhit; hoic
xéc dinh, tir tap vi tri bit thir tw, cAc vi trf bit ma dép tng thong sb tbi wu
thtt nhit; hoic
x4c dinh, tir tAp vi tri bit thir ba va tap vi tri bit thir tu, cac vi tri bit ma dap
ting thong sb t6i wu thit nht.
Theo mot phuong 4n co thé, budc xéac dinh, tir tap vi tri bit thir ba va tap vi tri bit thir
tw, cac vi tri bit ma dap g thong sé t4i wu tht nhat bao gdm céc bude:
nhan thong sb t8i wu thit tw va thong sb tdi vu thtr nam, trong d6 thong sd
t6i wu thir tu chi bao sb lwong vi tri bit trong tap vi tri bit thir ba ma dugce tao
cAu hinh 1am céc vi tri bit kiém tra, va thong s6 ti rru tht ndm chi bao sd lugng
vi trf bit trong tap vi tri bit thtt tr ma dugc tao cAu hinh lam cée vi trf bit kiém
tra; va
xéc dinh, tir tap vi tri bit thtt ba, céc vi tri bit ma dép tng thong sb t6i uu
thtt tur, va xdc dinh, tir tap vi tri bit thtt tu, céc vi tri bit ma dap Gng thong sb t6i
wu thit nim, trong d6 téng ctia thong sb t&i wu thit tu va thong s t6i wu th ndm
dép tmg thong s t&i wu thir nhét.
Theo mot phuong an ¢6 thé, budc xéc dinh, tir tap vi tri bit thir nhdt, cac vi tri bit ma

dép tmg thong s t6i wu thtr nhit, xdc dinh, tir tap vi tri bit thir hai, céc vi tri bit ma dap
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ung thong s6 t8i wu thir hai, va st dung cdc vi tri bit dugc xac dinh lam céc vi tri bit kiém
tra bao gdm céc budc:
xac dinh, tir tap vi tri bit tht nhét theo thir tr giam dén cua d9 tin cy, cac
vi tri bit ma dap tng thong sb t6i wu thi nht, xac dinh, tir tap vi tri bit thir hai
theo thir tu ting din ctia dd tin cdy, cac vi tri bit ma dap Gng thong s6 t&i wu thir
hai, va st dung céc vi tri bit dugc xac dinh lam céc vi tri bit kiém tra.
Theo mét phuwong én co thé, buéc nhan thong s& t8i wu thtr nht bao gdm cic budc:
nhin thong s t6i wu thir nhat dua trén ham lam tron, ham xac dinh ting
doan, hodc dang tuong tmg dugc luu truée ma duge dap img theo thong sb tdi
wu thir nhét va mot hodc dang két hop bt ky cta chiéu dai ctia cé4c bit thong tin
duogc 14p ma, chidu dai cta chudi bit nhan dugc sau khi ma hoa, va chiéu dai ma
me.
Theo mét phuong an ¢cé thé, budc thong sb t6i wu thir tw bao gdm budc:
nhan thong s6 t6i wu tht tu dua trén ham 1am tron, ham xéc dinh ting
doan, hodc dang twong Gng dugc luu trude duge dap tmg theo thong sb tbi wu
thi tr va mot hotic dang két hop bit ky ciia chiéu dai cta céc bit thong tin dugc
1ap m4, chidu dai ctia chudi bit nhan dugc sau khi ma héa, thong s t&i wu thir
nhét, thong s6 tdi uu tht ba, va thong s6 t6i wu thir s4u, trong d6 thong s6 t6i wu
thir sau chi bao sd luong vi tri bit & trong tap vi tri bit thi nhét hoic tap vi tri bit
thir hai va c6 cac trong s6 hang d4p (mg thong s6 ti ru thir ba.
Theo mot phwong 4n ¢o thé, budc nhan thong sb toi wu the ndm bao gbm budc:
nhéan thong s6 t6i wu tht ndm dya trén ham 1am tron, ham xdc dinh tung
doan, hodc dang tuong tmg dugc luu truéc ma duge dap ung theo thong sb t6i
uu ther ndm va mot hodc dang két hop bit ky cia chiéu dai cta c4c bit thong tin
duoc 1ap ma, chidu dai ctia chudi bit nhan dugc sau khi méa héa, thong sb t6i wu
thir nhat, thong sb t6i wu thit ba, va thong sb tbi vu thtr sau, trong d6 thong sd
t8i wu thir sau chi béo sb lwong vi tri bit & trong tap vi tri bit thir nhat hodic dang
két hop vi tri bit thir hai va c¢6 cic trong s6 hang dap tng thong s6 t6i tru thi ba.
Theo mot phuong an ¢ thé, budc thuc hién 14p m3 ma cuc va gidi md mé cyc dua
trén cac vi tri bit thong tin va céc vi tri bit kiém tra bao gdm cac budc:
xéc dinh bidu thirc kidm tra dua trén céc vi tri bit kiém tra va cac vi trf bit

thong tin, trong do néu bidu thic kidm tra nhan duge bang cach sap xép tuln t
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it nhit hai phén t, phén tir cudi chi bao vi tri bit kiém tra, céc phén tr con lai
chi bao cac vi tri bit thong tin duge kiém tra bing cach st dung céc vi tri bit
kiém tra, chénh 1éch sb tht tw giita vi tri bit kidm tra va mot vi tri bt ky trong
s6 cac vi tri bit thong tin dugc kiém tra 13 bodi nguyén cta hing s quy dinh, va
hing sb quy dinh nay c6 mot hodc nhiéu gia tri; va
thuc hién 14p ma ma cyc hodc giai ma mé cyc dya trén biéu thuc kiém tra.
Theo mdt phuong an c6 thé, phuong phép nay con co thé bao gdm cac budc: luu
mot hodc dang két hop bét ky cua tip 1 dén tap N, va truy van tap 1 dén tap N duoc luu
dua trén chibu dai ciia céc bit thong tin dugc 14p ma va chidu dai cua chudi bit nhan dugc
sau khi ma héa, d& nhén cac vi tri bit kiém tra va cac vi tri bit thong tin.
Theo khia canh thir hai, c4c phuong 4n ciia sang ché d& xuét thiét bj 14p ma/giai ma
mé cyc bao gdm:
bd phén xac dinh vi tri, dugc tao cAu hinh dé x4c dinh céc vi tri bit thong
tin ctia c4c bit thong tin dugc 14p ma, va xéac dinh céc vi tri bit kiém tra cia céac
bit kiém tra dugc chén vao trong cac bit thong tin, trong d6 céc vi tri bit kiém
tra va cdc vi tri bit théng tin dugc xac dinh theo thir tw 40 tin cdy va/hodc theo
thw tu trong s6 hang, do tin cay 1a do tin cdy cla cdc kénh ma cuc ma trén do
cac vi tri bit duwgc dinh vi, va cac trong sb6 hang 13 céc trong sb hang ciia cic
vecto hang trong ma tran sinh md cyc ma tuong tng vdi cac kénh ma cyc; va
bd phén 1p ma/gidi mi, con dugc tao cAu hinh dé thuc hién 14p ma ma
cuc va giai ma ma cyc dua trén céc vi tri bit thong tin va cac vi tri bit kiém tra.
Theo mdt phuong an ¢ thé, cac vi tri bit kiém tra va cac vi tri bit thong tin dap ing
mdt tap bat ky trong sb tap 1 dén tap N, va mot tép bét ky trong s tap 1 dén tap N bao
gdm nhiéu bidu thirc kidm tra. Néu bidu thirc kiém tra nhan dugc bing cach sip xép tudn
tu it nhét hai phé‘m 0, thi ph@‘m tir cudi chi bao vi tri bit kiém tra, va cac phﬁn tr con lai chi
béo céc vi tri bit thong tin.
Theo mdt phuong 4n co thé, bd phan x4c dinh vi tri dugc tao cAu hinh cu thé dé:
x4c dinh nhiéu vi tri bit dya trén d9 tin cdy va/hodc cac trong s6 hang, va
x4c dinh cac vi tri bit kiém tra va cac vi tri bit thong tin tir nhiéu vi tri bit, trong
doé
nhidu vi trf bit dugc xc dinh tir céc vi tri bit tin cdy nhét theo thir ty giam

din cta d0 tin cdy cla cac kénh ma cuc; hodc nhiéu vi tri bit dugc xéc dinh
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theo thir tu trong s6 hang ctia ma tran sinh tir cac vi tri bit twong Ung véi cac
vecto hang c6 cac trong s6 hang dap tng 1a bdi nguyén cua trong s6 hang nhé
nhét; hodic mot sb vi tri trong s6 nhiéu vi tri bit dugc x4c dinh tir cac vi tri bit
tin cay nhét theo thir ty giam dan cuia d0 tin cdy cta cac kénh ma cuc, va cic vi
tri con lai trong sb nhiéu vi tri bit dugc xéac dinh theo thir tu trong s6 hang cia
ma trin sinh tr c4c vi tri bit twong ing véi céc vecto hang co6 cac trong s6 hang
dap ng 1a bdi nguyén cua trong s6 hang nho nhét.
Theo mét phuong 4n co thé, bd phan x4c dinh vi tri dugc tao cAu hinh cu thé dé:

nhiéu vi tri & trong tap vi tri bit thir nhét va tap vi tri bit tht hai, ca tép vi
tri bit thir nhét va tap vi tri bit th hai dugc xac dinh tr cac vi tri bit tin cdy nhét
theo thir ty gidm dan cua do tin cdy cta cac kénh ma cyc, va tap vi tri bit thir
nhét bao gdm cac vi tri bit twong tmg véi cic vecto hang co cac trong s6 hang
dap tng 1a boi nguyén cua trong s6 hang nhé nhét;

nhan thong sb ti uu thir nhit va thong sb t6i wu thir hai, trong do thong s&
t61 wu thir nhit chi bao sb luong vi tri bit trong tap vi tri bit thi nhét ma duge
tao cAu hinh 1am céc vi tri bit kiém tra, thong s6 t8i wu thit hai chi béo sb luong
vi tri bit trong tip vi tri bit tht hai ma dugc tao cAu hinh 1am céc vi tri bit kiém
tra, va tdng cta thong s6 t6i uu thir nhét va thong sb téi wu tht hai bang v&i
tbng s6 lwong céc bit kiém tra dugc chén vao trong cac bit thong tin;

xéc dinh, tir tap vi trf bit thtr nhat, cac vi tri bit ma dap Gmg thong sb t6i wu
thtt nhét, xéc dinh, tir tp vi tri bit thit hai, céc vi tri bit ma dap Gng thong s tbi
wru thit hai, va st dung céc vi tri bit dugc xac dinh lam céc vi tri bit kiém tra; va

xéc dinh céc vi tri bit thong tin tir céc vi tri bit trong tap vi tri bit thir nhét
hodic tap vi tri bit tht hai ma khong duge xdc dinh lam cac vi tri bit kiém tra.

Theo mot phuong &n ¢ thé, bd phan x4c dinh vi tri dugce tao cAu hinh cu thé dé:

nhéan théng s6 t6i wu thir ba, trong d6 thong s t6i wu thir ba chi bao gid tri
trong sb hang nho nhét tuong (g véi nhiéu vi tri bit ¢6 do tin ciy cao;

xac dinh tap vi tri bit thi ba va tap vi tri bit thir tu tir tp vi tri bit tha nhét
dua trén thong sd t8i wu thi ba, trong d6 trong sb hang twong tng voi vi tri bit
trong tap vi tri bit thir ba 16n hon m1 1An so v&i thong sb t6i wu thir ba, m1 13 sd
nguyén duong 16n hon hodc bing 1, trong sb hang twong ung v6i vi tri bit trong

tap vi tri bit thir tw 16n hon m2 14n so véi thong s6 t6i wu thir ba, m2 1a s&
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nguyén duong 16n hon hodc bang 1, va m1 khong bing m2; va
xéc dinh, tir tap vi tr bit thit ba, cac vi tri bit ma dép tng thong s6 t6i wu
thtt nhét; hodc
xac dinh, tlr tAp vi tri bit tht tu, cac vi tri bit ma dap Gng thong sb tbi wu
tht nhat; hoiic
x4c dinh, tlr tip vi tri bit thir ba va tap vi tri bit thir tu, cac vi tri bit ma dap
ung thong s6 ti wu thr nhét.
Theo mot phuong an ¢cé thé, bd phén xac dinh vi tri dugc tao cAu hinh cu thé dé:
nhan thong sb tbi wu th tu va thong s6 t6i wu thir nam, trong d6 thong sb
t6i wu thir tu chi bao s lwong vi tri bit trong tap vi tri bit thir ba ma dugce tao
cAu hinh 1am céc vi tri bit kiém tra, va thong s6 t6i wru thir ndm chi bao sb luong
vi tri bit trong tap vi tri bit thir tr ma dugc tao chu hinh 1am céc vi tri bit kiém
tra; va
xéc dinh, tir tAp vi tri bit thit ba, cac vi tri bit ma dép Ung thong sb t6i wru
thtt tu, va xac dinh, tir tap vi tri bit thi tu, cac vi tri bit ma dap ung thong s6 tbi
wru thit ndm, trong d6 tong cua thong sb t&i wu thi tu va théng sb t61 vu thir nim
dap Gng thong sb t&i wu thir nhat.
Theo mdt phuong 4n c6 thé, bd phan xéc dinh vi tri dugc tao cu hinh cy thé dé:
xéc dinh, tir tp vi tri bit thir nhét theo thir ty gidm dén ciia do tin cdy, céc
vi tri bit ma d4p tng thong sb t6i wu thir nhat, Xéc dinh, tir tap vi trf bit thir hai
theo th(t tu ting dan ciia d9 tin cdy, cac vi tri bit ma dap ung thong s6 t6i vu thtr
hai, va st dung cdc vi tri bit duge xéc dinh 1am cac vi tri bit kiém tra.
Theo mot phuong 4n c6 thé, bo phan xac dinh vi tri dugc tao cAu hinh cy thé dé:
nhan thong s6 t6i vu thir nhét dya trén ham 1am tron, ham xac dinh ting
doan, hodic dang tuong tng dugc lwu trude ma duge dap ing theo thong sb tbi
wu thtr nhét va mot hodic dang két hop bét ky clia chidu dai ciia cac bit thong tin
duogc 1ap ma, chidu dai cta chudi bit nhan dugc sau khi mi hoa, va chidu dai ma
me.
Theo mdt phuong an co thé, bd phan xdc dinh vi tri dugc tao cAu hinh cy thé dé:
nhén thdong s6 t6i wu thir tv dya trén ham 1am tron, ham x4c dinh timg
doan, hogic dang twong tmg dugc luu trude duge dap tng theo thong sb tbi wu

thr tu va mot hodc dang két hop bét ky clia chiéu dai cta cic bit thong tin dugc
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1ap ma, chiéu dai cia chudi bit nhan dugc sau khi ma hoa, thong s6 t8i vu thir
nhét, thong sb t6i uu thir ba, va thong s t6i wu tht sdu, trong d6 thong s6 tdi wu
thir sdu chi bao s lwong vi tri bit & trong tap vi tri bit thir nhét hoiic tap vi tri bit
thit hai va c6 cac trong sb hang dép Gng thong s6 t6i wu thir ba.
Theo mdt phuong 4n ¢c6 thé, bo phén xac dinh vi tri dugc tao cAu hinh cu thé dé:
nhan thong s tbi wu thir nim dya trén ham lam tron, ham x4c dinh timg
doan, hoic dang twong tng duge luu trude ma duge dap Gng theo thong s6 tbi
wu thtt nim va mot hodc dang két hop bét ky ctia chidu dai ciia c4c bit thong tin
dugc 1ap ma, chidu dai cua chudi bit nhan dugce sau khi mé hda, thong sb tbi vu
thir nhat, thong sb tdi wu tht ba, va thong sb t6i vu thir sau, trong d6 thong sb
£ wu thir séu chi bao sb lugng i tri bit & trong tap vi tri bit tht nht hogic dang
két hop vi tri bit thir hai va c6 cic trong s6 hang d4p g thong s6 t6i rru tht ba.
Theo mdt phuong 4n cod thé, bd phan 1ap mé/giai ma duoc tao cAu hinh cu thé dé:
xac dinh bidu thirc kiém tra dya trén céc vi tri bit kiém tra va céac vi tri bit
thong tin, trong 46 néu bidu thirc kiém tra nhan dugc bing cach sip xép tuan tu
it nhit hai phan tt, thi phén tir cudi chi béo vi tri bit kiém tra, cac phén i con
lai chi bdo céc vi tri bit thong tin dugc kiém tra bang cach st dung cac vi tri bit
kiém tra, gia tri cua phén tir nay chi bao s thit ty cta vi tri bit kiém tra twong
g hodc vi tri bit thong tin va chénh 1&ch sb thir tu gitra vi tri bit kiém tra va
mdt vi tri bat ky trong sb céc vi tri bit thong tin duge kiém tra 13 bdi nguyén cua
hing sé quy dinh; va
thue hién 14p ma ma cyc hodc gidi md ma cyc dya trén biéu thirc kiém tra.
Theo mo6t phuong 4n cé thé, thiét bi nay con bao gdm bo nh¢, trong d6 bd nhé dugc
ta0 cAu hinh cu thé d& luru mot hodc dang két hop bit ky clia tap 1 dén tap N; va
bo phén xac dinh vi tri dugc tao cAu hinh cy thé dé truy van tap 1 dén tap
N dugc lIvu dua trén chiéu dai cta cac bit thong tin dugc 1dp ma va chidu dai
cia chudi bit nhan dugce sau khi ma hoa, dé nhan dugc céc vi tri bit kiém tra va
céc vi tri bit thong tin.
Theo khia canh thi ba, thiét bi 14p ma ma cuc dugc d& xuét, trong d6 thiét bi 1ap ma
ma cuc ¢é chirc ning dé thuc hién hoat dong dau truyén theo khia canh thi nhét hoic
dang thuc hién co thé bat ky ctia khia canh thir nhét. Chtrc ning ndy c6 thé dugc thuc hién

bing phén cting, hodc ¢6 thé dwogc thuc hién bing cich thyc hién phan mém tuong Gng
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b&i phin ctmg. Phin ciing hogic phin mém bao gbm mdt hodc nhiéu médun twong tng véi
chirc ndng nay.

Theo khia canh thir tu, thiét bi 14p ma ma cuc duoc dé xuét, trong do thiét bi 1ap ma
ma cuc bao gdm bd thu phat, bd xit 1y, va bo nhé, bd xr 1y va bd nhé duge két nbi voi
nhau bing cach sit dung hé théng bus, bo xtt ly dugce tao cAu hinh dé thyc hién ma trong
b6 nhd, va khi ma ndy dugc thuc hién, thi bd xir Iy thye hién phuong phéap theo khia canh
thtt nhét hodc dang thue hién c6 thé bit ky ctia khia canh thu nhét.

Theo khia canh thir ndm, thiét bi giai m3 méa cuc dugc d& xuét, trong d6 thiét bi gidi
ma mi cuc ¢o chirc ning dé thuc hién hoat dong diu thu theo khia canh th nhét hodc
dang thuc hién c6 thé bt ky cta khia canh thir nhét. Chirc ning nay c6 thé dugc thuc hién
bing phan cting, hodc ¢6 thé dugc thuc hién bang cach thyc hién phan mém tuong Gng
b&i phan cimg. Phén cimg hodc phin mém bao gdbm mdt hodc nhiéu mddun trong Gng vai
chirc ndng nay.

Theo khia canh thur sdu, thiét bi giai ma ma cuc dugc d@ xuét, trong d6 thiét bi giai
ma ma cyc bao gdm bod thu phét, bo xi 1y, va bd nha, b xir Iy va b nh¢ dugce két ndi voi
nhau bang cach st dung hé théng bus, b xir ly dugce tao cAu hinh dé thuc hién ma trong
b6 nhd, va khi ma nay dugc thuc hién, thi b xt Iy thye hién phuong phap theo khia canh
thit nhét hoic dang thuc hién c6 thé bt ky cia khia canh thir nhét.

Theo khia canh tht bay, chip hé théng dugc d@ xuét, trong @6 chip hé théng nay bao
gdm b6 xir 1y va bd nh6, bd xi Iy va bd nhé dwoc két ndi v6i nhau béng céach sir dung hé
théng bus, bd xit ly dugc tao cAu hinh dé thyc hién ma trong bd nhd, va khi ma nay dugc
thuc hién, thi bo xr ly thyc hién phuong phap theo khia canh th nhét hodc dang thuc
hién c6 thé bat ky cta khia canh thi nhat.

Theo khia canh thi tam, vét ghi co thé doc dugc bang may tinh dugc dé xuét, trong
do vat ghi ¢6 thé doc dugc bing may tinh luu 1énh, va khi 1énh nay chay trén may tinh, thi
méy tinh ndy thyc hién phuong phap theo cac khia canh dugc @& cap & trén.

Theo khia canh tht chin, cac phuong 4n cua khia canh khac cua sang ché @& xuit
san phadm chuong trinh may tinh bao gbm 1énh, va khi 1énh nay chay trén may tinh, thi

may tinh nay thuc hién phuong phap theo céc khia canh dugc dé cép & trén.
M0 ta vén tit cac hinh vé

Fig.1 1a hinh v€ so b thé hién hé théng truyén thong;

-11-



38578

Fig.2 14 hinh v& so dd thé hién loai md hoéa cyc tht nhét theo linh vuc ky thudt da
biét;

Fig.3 1a hinh v& so dd thé hién loai mi héa cuc thi hai theo linh vuc k¥ thuét da biét;

Fig.4 1a hinh v& so dd ctia so @6 ma héa ma cuc theo mdt phuong 4n cla séng ché;

Fig.5 14 hinh v& luu dd cua phuong phép 1ap ma/giai ma ma cyc theo mdt phuong an
cla sang ché;

Fig.6 1a hinh v& so sanh hi¢u suét gitta phuong phap ma héa ma cyc theo mot
phuong an theo sang ché va so dd ma héa ma cuc dugc thé hién trén Fig.3;

Fig.7 1a hinh v& so sanh hi¢u suét khac gifta phuong phdp mi héa/giai mad mé cyc
theo mdt phuong an theo sang ché va so @b 1ap ma ma cyuc duge thé hién trén Fig.3;

Fig.8 1a hinh v€ so dd khéi cua thiét bi ma héa mi cuc theo mot phuong én cla sang
ché;

Fig.9 1a hinh v€ so dd khéi cua thiét bi giai ma ma cuc theo mdt phwong an cia sang
ché;

Fig.10 1a hinh v€ so dd két cdu don gian cia thiét bi 1ap ma/giai ma ma cuc theo mot
phuong 4n cia sang ché; va

Fig.11 1 hinh v& so dd két cAu don gian ciia thiét bj truyén dan dir liéu theo mot
phuong &n ctia sang ché.

M ta chi tiét sang ché

Phén sau ddy con md ta thém cic phuong an cu thé cia sang ché c6 dwa vao cic
hinh v& cta sang ché.

Theo phuong phép 14p ma/giai ma ma cyc (dugc goi chung 13 ma héa) dugc d& xuét
theo cac phuong 4n cua sang ché, K bit thong tin, v6i K nim gitta 12 va 22, duoc sp xép
trong chudi bit thong tin. Mot hodc nhiéu bit kiém tra dugc chén vao trong chudi bit thong
tin theo diéu khoan chon cac vi tri bit kiém tra. Céc vi tri cta cac bit kiém tra trong chudi
bit thong tin duoc thiét dat theo thir tw do tin cdy hodc theo thir ty trong sb6 hang. Cac
phuong an cia sang ché co thé ap dung dugc @& ma hoa kénh didu khién trong hé théng
5G NR, va c6 thé ap dung duge cho cac truong hop khac nhau trong hé théng 5G NR,
trong d6 s lugng cac bit thong tin dugc 18p ma ndm giita 12 bit va 22 bit. C6 kha nang 13,
cac trudong hop tng dung cia cdc phuong an cua sing ché c6 thé bao gdbm tht ca cac

truong hop trong hé théng 5G NR, trong d6 sb luong cac bit thong tin 1a twong d6i nho,
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ching han nhur ma hoéa kénh diéu khién duong 1én va ma hoa kénh didu khién dudng
xudng.

Fig.1 1a hinh v& so dd thé hién hé théng truyén thong. Hé théng truyén thong bao
gém mot hodc nhiéu thiét bi mang (chi mot thiét bi mang 100 duogc thé hién trén hinh v&)
va mdt hodc nhiéu thiét bi dau cudi 200 duoc két ndi v&i thiét bi mang 100.

Thidt bi mang 100 ¢6 thé 1a thiét bi ma c6 thé truyén thong véi thiét bj dau cudi 200.
Thiét bi mang 100 c6 thé 1a thiét bi bat ky ¢6 chirc nang giri/thu khong day. Thiét bi mang
100 bao gbébm nhung khong han ché bsi tram gbc (vi du, NodeB, NodeB tién hoéa
(eNodeB), tram géc trong hé théng truyén thong 5@, tram géc hoéc thiét bi mang trong hé
théng truyén thong twong lai, nit truy nhép, nit chuyén tiép khong day, nut mang tuyén
sau khong day trong hé théng WiFi, va thiét bi twong tw). Thiét bi mang 100 ciing c6 thé
1a bo didu khién v tuyén trong trudng hop mang truy nhap vo tuyén dam may (Cloud
Radio Access Network, CRAN). Thiét bi mang 100 con ¢6 thé 1a t& bao nho, nit truyén
dan ching han nhu diém tham chiéu truyén din (Transmission Reference Point, TRP),
hodc thiét bi tuong tw. Tuy nhién, sang ché khong bi han ché & do.

Thiét bj dAu cudi 200 1a thibt bi cé chirc ning giri/thu khong day. Thiét bj dau cubi
200 c6 thé dugc trién khai trén mat d4t va bao gE“)m thiét bi trong nha hodc thiét bi ngoai
trosi, thiét bi cAm tay, thiét bi deo dugc, hogc thiét bi trén phuong tién vén chuyén. Ngoai
ra, thit bi dau cudi 200 c6 thé dugc trién khai trén mat nude (vi du, trén tau), hodc c6 thé
duoc trién khai trén khong trung (vi du, trong may bay, khinh khi cau, hodc vé tinh). Thiét
bi dAu cudi c6 thé 1a dién thoai di dong, may tinh bang, mdy tinh c4 nhan, thiét bi ddu cudi
thuc té 4o (virtual reality, VR), thiét bi ddu cudi ting cudng thyc té (Augmented Reality,
AR), thiét bi dAu cudi khong day ding trong viéc kiém soat cong nghiép, thiét bi diu cubi
khong diy dung trong viéc tu lai xe, thiét bi dAu cudi khong day dung trong y té tlr xa,
thiét bi ddu cudi khong diy trong mang ludi thong minh, thiét bi diu cudi khong day dung
trong an toan van tai, thiét bi diu cudi khong day dung trong thanh phé thong minh, thiét
bj diu cudi khong day ding trong nha thong minh, hofc thiét bi tuong tyr. C4c truong hop
ung dung cua thiét bi d4u cudi khong bi han ché theo cac phuong an cla sang ché. Thiét
bj dAu cubi c6 thé duoc goi bing céc thudt ngit khéc ching han nhu thiét bi nguoi dung
(User Equipment, UE), thiét bi dau cudi truy nhap, tram di dong, tram & xa, thiét bi dau
cubi & xa, thiét bi di dong, thiét bi truyén thong khong day, hogc thiét bi tuong ty.

Phai hiéu ring cé4c thut ngit "hé thng" va "mang" c6 thé duoc st dung thay thé cho
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nhau theo sang ché. Thuét ngit "nhidu" ¢6 nghia 1a "it nhét hai". Thuat ngit "va/hodc" md
t4 mbi quan hé lién két giita cac d6i twgng duoc lién két va thé hién ring ba mbi quan hé
c6 thé tdn tai. Vi dy, A vi/hoic B ¢c6 thé chi bao ba mdi quan hé sau: chi A tdn tai, ca A va
B tdn tai, va chi B ton tai. Ngoai ra, ky tu "/" thuong thé hién méi quan hé "hodc" giita
cac dbi twong lién quan, trir khi c6 quy dinh khéc.

Pé d& dang hiéu, thi quy trinh 14p ma ma cuc duge mo ta bén dudi.

Phuong phap 14p ma fnﬁ cuc khac biét & chd hiéu suét cao, do phuc tap thép, va cach
thitc so khép ty 18 linh hoat. Quy trinh 13p ma ¢6 thé duge thé hién bdi biéu thic sau ddy:

x=uxF,,

trong d6 u=(u;, Uy, ..., Uy) 1 vecto nhi phén co chiéu dai n bit, F, 1a ma trén sinh,

10" 10

"{1 1} , : A Fz:L 1} - A
, tich Kronecker ctiia n 2x2 ma tran F, , va x 1a vecto dugc lap
ma. Trong phéan sau ddy, ma tran sinh F,, dugc ky hi¢u 1a G.

Fig.2 thé hién ma tran ma héa 8x8 (N=8). Vecto u duoc thé hién 12 (0, 0, 0, uy, 0, ug,
u7, ug). Sau khi vecto u dugc 1ap mé béng cach sir dung ma trdn ma hoa, thi céac bit dugc
1ap ma dugc thé hién béi vecto x(X1, X2, X3, X4, Xs, X6, X7, Xg) (CON dugc goi 1a tir md). Sy
phan cuc xay ra khi ma cuc duge sir dung dé 1ap ma va phuong phéap khir lién tiép bit
(SC) duogc sir dung dé giai ma. Sy phan cyc c6 nghia 1a mot s6 bit cta vecto u di qua céac
kénh c6 dd tin cdy cao twong tmg va co xac suét dugc giai ma chinh xdc cao hon, va céac
bit khac di qua cac kénh c6 do tin cly thap twong Umg va cb xac suit dugc gidi ma chinh
xéac thip hon. Thong thuong, cic kénh c6 do tin cdy cao dugc st dung dé truyén céc bit
thong tin, va cac kénh c6 do tin cdy thip dugc sir dung @& truyén céc bit bi dong bang, tic
a céc bit c6 gid tri cb dinh (vi dy, dugc thiét dat 1a 0). Diéu nay c6 nghia 13, cac kénh ¢6
do6 tin cay thap khong dugc st dung dé truyén dit liéu. Nhu dugce thé hién trén Fig.2, trong
vecto u, cac vi tri bit{uy, uy, u3, us} dugc thiét 1ap 1 céc vi tri bit dong bang, cc vi tri bit
{uy, ug, Uy, ug} dugc thiét 14p 1a céc vi tri bit thong tin. Vecto dugc 1ap méa x c6 tdm bit
duogc ma hoa {xy, X, ..., Xg} dugc tao ra bang cach 14p ma vecto thong tin {iy, i, is, ig} c6
cac vi tri bit trong vecto u 13n luot 14 {ug, ug, uy, ug}. Sau khi 14p ma, cac bit dugc 14p ma
dwoc xuét ra sau khi duoc didu bién va sau d6 di qua kénh nhiéu.

D& cai thién hiéu suAt ma cuc, thi ma trude kiém tra thuong dugc sir dung trude hét
trén cac bit thong tin trudc khi ma hoa cyc. C6 hai cach thirc ma cuc thong thudng c6 ma

trude kiém tra: (1) ma hoa cuc lién két kiém du vong (cyclic redundancy check, CRC)
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nhu dugc thé hién trén Fig.3, va (2) ma cuc lién két kiém tra chén 1é (parity check, PC)
nhu dugc thé hién trén Fig.4. So véi ma cyc thong thuong nhu duge thé hién trén Fig.2,
va mi cuc lién két-CRC nhu duoc thé hién trén Fig.3, thi ma cyc lién két-PC duoc thé
hién trén Fig.4 c6 hidu sudt t6t hon v& mit khoang cach ma va ty 1¢ 18i khoi (BLER) khi
sir dung thudt toan danh séch khi lién tiép (SCL) dé giai ma. D6i voi ma cyc-PC, viée ma
truée kiém tra duge thuc hién trén cac bit théng tin trude khi ma héa cuc dugc thye hién.
Khi mi trude kiém tra, thi biéu thtrc kiém tra cén phai duogc tao ra. Phan t&r cudi cing
trong biéu thirc kidm tra chi bao vi tri bit kiém tra, va céc phén tir khic chi béo céc vi tri
bit thong tin. Vi tri bit kiém tra duge st dung dé stra 13i trong khi giai ma tai dAu thu, dé
cai thién xé4c suét giai ma chinh x4c tai cac vi tri bit thong tin. Trong bidu thirc kiém tra,
gia tri cua vi tri bit kidm tra nhan dugc bang cach thuc hién phép cong mddun 2 trén cac
gia tri clia cac vi tri bit thong tin. Vi dy, néu bidu thirc kiém tra 1a [3, 6, 7], thi kénh con
thir ba (vi tri bit) va kénh con thr sdu (vi tri bit) 1a cac kénh con thong tin (céc vi tri bit).
Néu gi4 tri ciia céc kénh con thong tin 1an lugt 13 uz va ug, thi gié tri uy ciia vi trf bit kiém
tra bang mod(us+ug, 2).

Trong ma cuc kiém tra chin 1& nhu dugc thé hién trén Fig.4, thi vi trf bit kiém tra va
cac vi tri bit thong tin dugc xac dinh theo cach thirc sau day: Vi tri bit kidm tra duoc thiét
dit ngiu nhién, va sau d6 K vi tri bit thong tin duogc chon trudc theo cach thirc chon vi tri
bit théng tin theo ma cyc thong thuong. K vi tri bit c6 thé duge chon tudn tu 1am céc vi tri
bit thong tin theo thir tyr gidm dan cta d0 tin cdy. Trong truong hop nay, kha nang kiém tra
cua vi tri bit kiém tra khong thé duge dam bao, va hiéu suét tong thé ctia ma cuc ¢ thé bi
anh hudng.

Trong ma cyc, cac chidu ctia ma trdn ma hoa F, 12 nxn va n 12 lily thira nguyén cia
2. Do d6, chiéu dai ty nhién cta tir md ma cuc duoc tao ra boi bidu thirc ma cuc dugc dé
cap & trén cling 1a 1ty thira nguyén cua 2. Tuy nhién, trong cac hé théng truyén thong khac
nhau, tiy thudc vao thiét ké hé théng, chiéu dai ciia tir ma c6 thé cAn phai dwoc thiét dat 1a
s& nguyén bat ky. Trong trudng hop nay, viée so khép ty 1é can phai dugc thuc hién trén
vecto duoc ma hoa, dé thay déi chiu dai ma thanh chiéu dai bat ky. Vecto duge mé héa
true khi so khép 1 16 duoc goi 1a vecto md me. Dé d€ dang bidu diln, gia dinh ring
chiéu dai ctia vecto ma me 12 M, chidu dai cua vecto duge ma héa nhin dugce sau khi so
khép ty 18 dugce thiét dat 1a M. M, 1a Iity thira nguyén cua 2, va M ¢6 thé 1a sb nguyén bt
ky.
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Cu thé 13, cac cach thic dé so khép ty 1€ ma cuc bao gém: 13p lai, dot 15, va cét
ng’fm, va dang két hop khéc cuia hai hodc ba céch thic bét ky trong sb ba cach thirc duge
dé cip & trén. Vi dy, cach thirc ldp lai nhu sau: Néu M,<M, thi md me c6 chidu dai M,
dugc 1ap lai cho dén khi dat dugc chiéu dai ma M. Céc thie dot 15 va cach thirc cit ngin
nhu sau: Néu My>M, bit dugc ma hoa tai vi tri bit cu thé cua ma me khong duoc gui, dé
dat dugc so khop ty 1€.

Su khéc biét gifra cach thirc dot 16 va cach thirc cét ngén 12 & chd cach thirc dot 19,
gi4 tri ty s6 hop 1y ham log (log likelihood ratio, LLR) cta vi tri bit khéng dugc guri cua
mi me duge thiét dat 1a 0 bdi bd giai mé, va didu nay c6 nghia 1a gia tri cua vi tri bit
khong duge giri chua duge xac dinh. Theo céach thirc cit ngin, LLR cua vi tri bit khong
duoc giri cia ma me dugce thiét dat 1a duong vo cling hodc 4m v cuing bdi bd giai ma, va
didu ndy c6 nghia 1a gia tri cta vi tri bit khong dugc gl dugc xac dinh day du.

Céc thue cét ngin c6 thé dwoc md ta bang cach st dung vi du sau day. Pébi voi ma
tran sinh c6 chidu dai ma me 13 4, thi n6 dugc coi la kénh con thi nhét (vi tri bit) va kénh
con thit tu (vi trf bit) 12 cac kénh con bj dong bang (céc vi tri bit), va kénh con th hai (vi
trf bit) va kénh con thir ba (vi tri bit) 12 cac kénh con thdng tin (céc Vi tri bit). C6 thé thdy
duoc 13 d6i véi dang két hop bit thong tin bat ky, thi bit thir tu clia tir md ma me 1a 0.
Trong trudng hop nay, gia tri dugc xac dinh khong can dugc giri trén kénh. Trén bo giai
ma, néu LLR tuong (g v6i 0 1a duong, thi LLR duogc thu cuda bit thi tu cia tr ma méd me
duoc thiét dit 1a duong vo cung. Do d6, mi cuc, co chiéu dai khong phai cia mad me, thi
nhan dugc K=2 va N=3.

00 O
(32) = 10 g

1

G mﬁ"cuc

01
11

e ek

M3 cuc-PC chi co thé dugc xac dinh dya trén (cac) vi tri bit dong biang, (cac) bit
kiém tra, biéu thuc kiém tra, cac vi tri bit thong tin, cach thirc so khép ty 18, va (cac) vi tri
dot 16/cit ngin. Céc yéu t6 xdc dinh ndy dwogc goi la cac thong s6 cdu thanh cta ma
cuc-PC.

Trong ma cyc, trong $6 hang dugc dinh nghia nhu sau: Theo mdt vi du ma cuc 2x2,
c4c trong sd hang cia hang thir nhét t6i hang thi tv cua ma trén sinh G cla mé cuc 2X2,
nhu duge thé hién bén duéi, 14n luot 12 1, 2, 2, va 4. Cu thé 14, trong sé ctia hang bing sb

lugng 1s trong cac hang.

-16-



38578

1 00 0
11 10 o
G=11 01 0
1 11 1

Trong mi cuc, do tin cdy cia kénh con (vi tri bit) cia tr md mi cuc c¢6 thé nhan
duoc thong qua phép xap xi Gaussian, ¢6 thé duoc tinh bing c4ch st dung biéu thuc, hoic
c6 thé nhan dugc tir thir tu d tin cdy dugc luu trude.

Dua trén phin mo ta dugc dé cap & trén, phuong phap 14p ma/gidi ma duge dé xuét
theo cac phuong 4n cua sang ché dugc md ta cu thé c6 dya vao cac hinh v& kém theo.

Trong phin mo ta sau déy, céc vi tri bit dugc thé hién bang cach sir dung cac chi s6
hang 0, 1, ..., vd My.; clia ma tran sinh. Ty chon 14, céc vi tri bit c6 thé dugc thé hién
béng cach sir dung céc chi sb hang 1, 2, ..., va M, clia ma tran sinh. Tuy chon 14, céc vi tri
bit ¢6 thé dugc thé hién bing cach st dung cac chi s6 cOt ctia ma trdn sinh. Theo cic
phuong an cia sang ché, cac vi tri bit duge thé hién bang céach st dung cac chi sé hang bét
dautir 1. My 1a chiéu dai ma me cua tir md ma cyc-PC, vaK la sb lugng ctia céc bit thong
tin dugc 1ap ma. Néu c6 cac bit CRC, thi tit ca hodc mot s6 bit CRC c6 thé duge chira
trong K bit thong tin, hodc cic bit CRC ¢ thé khong duge chua trong K bit thong tin. M
1a chidu dai caa chudi bit nhan dugc sau khi ma héa. M, K, va M 14 cac sd nguyén
dwong. R 13 cach thirc so khdp ty 1€. P 1a tap mot hodc nhiéu vi tri xit 1y cho céch thire so
khép t 18, vi du, vi tri dot 18 hogc vi tri cit ngén. F/PF (ham dong bang/chén 1&) cling 1a
tap bao gdm mot hogc nhidu ham kiém tra, va tdp ham kiém tra bao gdbm mot hodc nhidu
phan tir. Tir ma ma cuc-PC chi ¢6 thé duge xac dinh dya trén dang két hop {K, M, P,
F/PF} bao gdm cac thong s6 cAu thanh: K, M, P, va F/PF.

Phuong phap 1ap mé/giai ma ma cuc dugc 8 xuit theo sang ché dugc md ta c6 dwa
vao phuong an cu thé. Phuong phép 1ap ma/giai ma mé cyc c6 thé ap dung dugc dé 1ap
ma mi cyc tai thiét bj truyén thong ma truyén thong tin (sau ddy duoc goi la dAu truyén),
va cling co thé 4p dung dugc dé giai ma ma cyc tai d4u thu. Phuong phap bao gbm céc
budc sau.

Bude 100: Xac dinh céc vi tri bit clia cac bit thong tin duge 18p ma, va xac dinh cac
vi tri bit ctia céc bit kidm tra duoc chén vao trong céc bit thong tin, trong d6 cac vi tri bit
clia cc bit kidm tra va cac vi tri bit ciia cac bit thong tin duge xac dinh theo nguyén téc

sap xép d tin cdy va/hodc nguyén tac sap xép trong sO hang.
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Tuy chon 1a, cac vi tri bit kiém tra va céc vi tri bit thong tin dugc xac dinh tir cc vi
tr{ bit tin cAy nhét theo thtr ty gidm dan cua d6 tin cdy. Ngoai ra, cac vi tri bit kiém tra va
céc vi tri bit thong tin dugc xac dinh theo thir ty trong sb hang tir c4c vi tri bit ¢6 céc trong
sb hang 12 bdi nguyén cua trong s6 hang nho nhét. Ngoai ra, cac vi tri bit kiém tra va céc
vi tri bit thong tin dugc x4c dinh bé‘mg cach chon, tir cac vi tri bit tin cdy nhét theo thir tu
giam dan ctia do tin ciy va theo thir tu trong sb hang, céc vi tri bit c6 cic trong s6 hang 1a
bdi nguyén cua trong s6 hang nho nhit. Céc bit thdng tin tai cc vi tri bit thong tin dugc
st dung dé tao ra cac bit kiém tra dugc chén tai cac vi tri bit kiém tra.

Budc 200: Thuc hién 14p ma ma cuc va giai md mé cuc dya trén cac vi tri bit thong
tin va céc vi tri bit kiém tra.

Déi véi bude 100, hai giai phap thuc hién tily chon duge d& xuét.

Theo giai phap 1, céc vi tri bit kiém tra va céc vi tri bit thong tin dap irng mot tap bét
ky trong sb tap 1 dén tap N dugc luu. Mot tép bét ky trong s6 tap 1 dén tap N bao gbm
nhidu bidu thirc kidm tra. Néu bidu thirc kiém tra nhén duoc bing cach sdp xép tuln ty it
nhit hai phan tir, thi phdn t cudi chi bdo vi tri bit kiém tra, cac phin tir con lai chi bao
céc vi tri bit thong tin, va gia tri phén tir chi bao sb thi ty cia vi tri bit kiém tra twong tmg
hodc vi tri bit thong tin twong Gng.

Trong trudng hop nay, budc 100 bao gE”)m cu thé cac budc: trude hét luu mot hodc
dang két hop bt ky ctia tap 1 dén tap N, nhan chiéu dai cta céc bit thong tin dugc 1ap ma
va chidu dai ctia chudi bit nhan dugc sau khi ma hoa, va truy van tap 1 dén tap N duoc luu
dua trén chiéu dai ctia céc bit thong tin duoc 14p ma va chidu dai cta chudi bit nhan duoc
sau khi ma hoa, dé nhan dugce cic vi tri bit kiém tra va céc vi tri bit thong tin.

Mbt hodc dang két hop bat ky cta tap 1 dén tap N dugc luu bang cach st dung K va
M nhu céc muc chi s8. Trong khi truy van, vi du, K=12 va M=48; tdp 1 ¢6 thé nhén duoc
dya trén K=12 va M=48; va dua trén céc bidu thire kiém tra [53, 58], [30, 45, 55, 60], [31,
46, 51, 611, va [47, 57, 62] trong tap 1, c6 thé thdy dugc rang 58, 60, 61, va 62 1a cac sd
thtr ty twong Gmg véi céc vi tri bit kiém tra, va 53, 30, 45, 55, 31, 46, 51, 47, va 57 1a céc
s6 thu ty twong tmg voi céc vi tri bit thong tin dugc kiém tra bang cach st dung céc vi tri
bit kiém tra twong Gng.

Theo giai phap 2, nhiéu vi tri bit dugc x4c dinh dua trén dd tin cdy va/hodc cac trong
sb hang, va céc vi tri bit kiém tra va cdc vi tri bit thong tin dugc xéc dinh tir nhiéu vi tri

bit.
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Nhiéu vi tri bit duge x4c dinh tir cac vi tri bit tin cdy nhét theo thir ty gidm dén cta
dd tin cdy cta cac kénh ma cyc; hodc nhiéu vi tri bit dugc x4c dinh theo thi ty trong )
hang clia ma trin sinh tr cac vi tri bit twong Gmg véi cac vecto hang co cac trong sb hang
dap ung 1a bdi nguyén cia trong s6 hang nhé nhét; hogc mot s6 trong sb nhiéu vi tri bit
duoc xac dinh tir cac vi tri bit tin cay nhét theo thtr tu giam din cua d6 tin cdy cla cac
kénh ma cuc, va cac vi tri con lai trong s nhiéu vi tri bit dugc xac dinh theo thir tu trong
s6 hang cua ma tran sinh tir cac vi tri bit twong ung véi cac vecto hang c6 céc trong s6
hang dap g 1a bdi nguyén cuia trong s6 hang nho nhét.
Tuy chon 13, bude xac dinh cac vi tri bit kiém tra va cac vi tri bit thong tin tir nhiéu
vi tri bit bao gbm céc budc:
nhiéu vi tri & trong tap vi tri bit thi nhét va tap vi tri bit thir hai, ca tép vi
tri bit thir nhat va tap vi tri bit thit hai duoc xdc dinh tlr cac vi tri bit tin cay nhét theo thir
tu gidm dan cuia dd tin cdy cua céc kénh ma cuc, va tap vi tri bit thtr nhét bao gbm céc vi
tri bit twong g véi cac vecto hang cd cac trong s6 hang dap tng 12 bdi nguyén clia trong
$b hang nho nhét;
nhan thong s téi wu thit nhét va thong sb t6i wu thi hai, trong d6 thong sd
t81 vu thir nhit chi béo sb lugng vi tri bit trong tap vi tri bit thir nhét ma dugce tao cdu hinh
lam céc vi tri bit kiém tra, thong s6 t6i wu thir hai chi bao sb luong vi tri bit trong tap vi tri
bit thir hai ma dugc tao cdu hinh 1am cac vi tri bit kiém tra, va tong cla thong s6 tdi vu
thtr nhit va thong sb t6i wu th hai béng véi téng s6 lugng céc bit kiém tra dugc chén vao
trong céc bit thong tin;
x4c dinh, tir tap Vi tri bit thit nhat, cac vi tri bit ma dap (g thong s6 t6i wu
thir nhét, xac dinh, tir tap vi tri bit thtt hai, cac vi tri bit ma dép Ung thong s6 t6i wru thir hai,
va st dung cac vi tri bit dugc xac dinh lam céc vi tri bit kiém tra; va
xéc dinh cdc vi tri bit thong tin tir cac vi tri bit trong tap vi trf bit th nhét
hotc tap vi tri bit thir hai ma khong dugc xac dinh 1am céc vi tri bit kiém tra.
Tuy chon 13, bude xic dinh cac vi tri bit kiém tra va cac vi tri bit thong tin tir nhidu
vi trf bit bao gém céc bude:
nhiéu vi tri & trong tap vi tri bit thir nhét, tp vi tri bit thir nhét dugc xé4c
dinh tir cac vi tri bit tin cly nhét theo thtr tu giam din cua do tin cdy cua céc
kénh ma cuc, va tip vi tri bit thi nhit bao gdm céc vi tri bit twong ng véi cac

vecto hang c6 cac trong sb6 hang d4p tng 12 bdi nguyén cla trong s6 hang nhé
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nhét; nhan thong sé ti wu thir nhét, trong d6 thong s t6i vu thir nhét chi bao sb
lwong vi tri bit trong tap vi tri bit thi nhét ma duge tao ciu hinh 1am cac vi tri
bit kidm tra, va thong sb t6i wu thir nhit bang véi tong s6 lwong cac bit kiém tra
dugce chén vao trong cac bit thong tin; xac dinh, tir tip vi tri bit thir nhét, cac vi
tri bit ma dap tng thong s6 t6i wu thit nhat 1am céac vi tri bit kiém tra; va xéc
dinh cac vi tri bit thong tin tir cac vi tri bit trong tap vi tri bit thir nhét ma khong
dugc x4c dinh 1am céc vi tri bit kiém tra.

Tuy chon 13, bude xac dinh céc vi tri bit kiém tra va céc vi tri bit thong tin tir nhiéu
vi tri bit bao gdm céc bude: |

nhiéu vi tri & trong tap vi tri bit thir hai, va tap vi tri bit th hai dugc xac
dinh tir cac vi tri bit tin cdy nhét theo thtr tw gidm dén ciia d6 tin cdy ciia céc
kénh m3 cuc; nhan thong sb t6i wu thit hai, trong d6 théng s6 t6i wu thir hai chi
bao sb lugng vi tri bit trong tap vi tri bit thir hai ma dugce tao cu hinh 1am céc
vi tri bit kiém tra, va thong sé t6i wu thir hai bing véi tong sb lugng céc bit
kidm tra duoc chén vao trong céc bit thong tin; xac dinh, tir tap vi tri bit thir hai,
cac vi tri bit ma dap ung thong s6 tdi wu tht hai 1am céc vi tri bit kiém tra; va
x4c dinh céc vi tri bit thong tin tir céc vi tr bit trong tap vi tri bit thir hai ma
khong dugc xac dinh 1am céc vi tri bit kiém tra.

Tuy chon 13, sang ché @& xuét phuong phép xac dinh vi tri bit kiém tra bao gbém céc
budce sau day.

Budc 301: X4c dinh tap vi tri bit thu nhét va tap vi tri bit thir hai dua trén d9 tin cly
va/hodc cac trong sb hang.

Th ty do tin cdy 1a thi tu cla d0 tin cdy ciia cac vi tri bit. Vi tri bit con dugc goi 1a
kénh con cua cac vi tri bit. P9 tin ciy cua kénh con (vi tri bit) ciia mé cuc c6 thé nhan
duoc thong qua phép x4p xi Gaussian, c6 thé dugc tinh bing cach st dung biéu thirc, hoic
¢6 thé nhan dugc bing cach luu trude thir tyr do tin cdy. S4 thir tu cia vi tri bit dugc thé
hién bing cch sit dung sb hang ciia ma trén sinh. S6 thi fir ¢6 thé bat dau tir 0 hogc c6
thé bt du tir 1.

Tuy chon 13, tp vi tri bit thir nhét va tap vi tri bit thir hai dugc xdc dinh tr cac vi tri
bit tin cdy nhat theo thi tw giam dén cta do tin cay.

Tuy chon 13, tap vi tri bit thir nhét va tap vi tri bit thir hai dugc xac dinh theo thr tu

trong s hang tir cc vi tri bit co cc trong sO hang la bdi nguyén cta trong sd hang nho
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nhét.

Tuy chon 13, tdp vi tri bit thir nhét va tap vi tri bit thir hai duogc x4c dinh b%mg cach
chon, tr cdc vi tri bit tin cdy nhét theo thir tir gidm din cua do tin cdy va theo thu ty trong
s6 hang, cac vi tri bit c6 cac trong s6 hang 13 bdi nguyén cia trong s6 hang nho nhét.

Néu sb luong cdc vi tri bit trong tap vi tri bit thu nhét 12 gid tri dit trude thir nhét, va
s6 lwong cac vi tri bit trong tap vi tri bit thir hai 1a gia tri @it trude thi hai, gié tri dit trude
thtr nhét khéc v6i gid tri dit truée thi hai. Gia tri djt trude thir nhat nho hon so véi gid tri
dit trude thi hai, hodc gié tri dét trude thir nhét 16n hon hodic bing gia tri dit truge thir
hai. Gid tri dat truGc thi nhét va gid tri dt truée thi hai cAn phai duge thiét dit va duge
x4c dinh theo nguyén tic ma cac vi tri bit co thé duge cip phat cho cac bit thong tin dugc
14p mi va céc bit kiém tra dugc chén vao trong céc bit thong tin duge 1ap ma.

Tay chon 13, gié tri dat trude thir nhét c6 thé dugce xéc dinh dya trén K va M. Vi dy,
thong s t6i wu thir nhit F duge xéc dinh da trén K va M, va gié tri dat trude thir nhét
duogc xac dinh 12 K+F dya trén F. Thong s6 t8i wu thi nhét F chi bao sb luong vi tri bit
trong tap vi tri bit thir nhét ma duoc tao cdu hinh 1am céc vi tri bit kiém tra. Néu J' chi bdo
s6 luong ctia céc bit kidm tra dugc chén vao trong K céc bit thong tin dugc 18p ma, thi dai
giatricia F tr 0 dén J', hodc gia tri cia F ¢ thé 12 0 hodc J'.

Tay chon 14, gid tri dat trude thir nhét c6 thé dugc xéc dinh dya trén K va J'. Vi du,
gid tri dat true thir nhat 13 K+,

Tuy chon 13, gia tri ddt trude thi nhit nhé hon hoic b?ing gia tri dat trude thir hai.
Tuy chon 13, gia tri dat trudce tha nhét 1a K+F, va gia tri dat trude thi hai 1a K+,

Budc 302: Xac dinh cac vi tri bit kiém tra tir tap vi tri bit thwr nhét va/hodc tap vi tri
bit thi hai.

Theo sang ché, céc vi tri bit kidm tra ¢6 thé dugc xc dinh tir tap vi tri bit th nht,
¢6 thé duoc xéc dinh tir tap vi tri bit thir hai, hogc c6 thé dugc xac dinh tir tap vi tri bit thir
nhét va tap vi tri bit thit hai.

Theo sang ché, s6 lugng cac vi tri bit ma dugc chon tir tir tap vi tri bit thr nhét 1am
cac vi trf bit kiém tra va s6 luong cic vi tri bit ma dugc chon tir tp vi tri bit thir hai lam
cac vi tri bit kiém tra c6 thé duoc tao cdu hinh. Céc vi tri bit kiém tra 14n luot dugc xac
dinh dua trén céac cAu hinh twong ung vai tap vi tri bit thir nhét va tap vi tri bit thir hai.

CAu hinh tiy chon nhu sau: Thong s6 tdi uu thir nhét chi bao sb lugng cac vi tri bit

trong tap vi tri bit thr nhit ma dugc tao cdu hinh 1am cac vi tri bit kiém tra, thong sb tbi
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wu thir hai chi bao sd lugng cac vi tri bit trong tap vi tri bit thir hai ma dugce tao céu hinh
1am céc vi tri bit kiém tra, va tdng ctia thong s6 t6i wu thir nhit va thong s6 t&i wu thir hai
bing véi tong s6 lugng cac bit kiém tra dugc chén vao trong cac bit thong tin.

Tuy chon 1a, néu tap vi tri bit tha nhét 13 tap c6 nhiéu vi tri bit ma dugc chon tir cac
vi tri bit tin cAy nhét va c6 c4c trong s6 hang 13 bdi nguyén cia trong s6 hang nhé nhét, thi
thong sb ti wu thir nhét chi béo sé lugng vi tri bit trong tap vi tri bit thtr nhét ma dugc tao
cAu hinh 1am céc vi tri bit kiém tra va c6 céc trong s6 hang 14 bdi nguyén cua trong )
hang nho nht.

Tuy chon 13, néu tap vi tri bit thit hai 1a tap cé nhiéu vi tri bit ma dugc chon tir cic vi
tri bit tin cdy nhét va c6 cac trong sb hang 12 bdi nguyén cua trong s6 hang nho nhét, thi
thong sb t6i wu thtt hai chi bao s6 luong vi tri bit trong tap vi tri bit thir hai ma dugc tao
chu hinh 1am cac vi tri bit kiém tra va c6 céc trong s6 hang 13 bdi nguyén cla trong s6
hang nho nht.

Vi dy, néu théng s6 t6i wu tht nhit dugc thé hién theo F, thi thong sb t6i vu tht hai
duoc thé hién theo E, va s6 lugng céc bit kiém tra dugc chén vao trong K céc bit thong tin
duoc 14p mi duge thé hién theo J', E+F=J". J' 1a gi6i han s6 lugng bit kiém tra. Dai gid tri
cia E tir 0 dén I', hodc gid tri ciia E c6 thé 1a 0 hodc J'.

Dua trén céc cAu hinh dugc dé cap & trén, cdc vi tri bit kiém tra c6 thé dugc x4c dinh
theo ba céch thirc sau day:

Theo cach thirc 1, nhan dugc thong sé t6i wu thir nhét, va cac vi tri bit ma dép ung
thong s6 t6i wu tht nhét dugc xac dinh tir tap vi tri bit thir nhét 1am céc vi tri bit kiém tra.

Theo céch thirc 1, néu tAt ca céc vi tri bit kiém tra dugc xéc dinh tir tap vi tri bit thi
nhét, thi J' vi tri bit duge xéc dinh tir tp vi tri bit thir nhat lam céc vi trf bit kiém tra.
Trong trudng hop nay, thong s6 tdi wu thir nhat F=J', va E=0.

Theo céch thic 2, nhin dugc thong s tbi wu th{ hai, va céc vi tri bit ma dap Gng
thong s6 ti wu thir hai duge xéc dinh tir tap vi tri bit thir hai lam céc vi tri bit kiém tra.

Theo cach thitc 2, néu tit ca cac vi tri bit kiém tra dugc xac dinh tir tap bit thir hai,
thi J' vi tri bit dugc xéac dinh tir tap vi tri bit tht hai 1am céc vi tri bit kiém tra. Trong
trudong hop ndy, thong sb tbi wu thu hai E=J', va F=0.

Theo céch thic 3, nhdn dugc thong s t6i wu thir nhét va thong sb t6i wu tht hai, cac
vi tri bit ma dap tng thong s t&i wu thi nhat dwgc xc dinh tir tip vi tri bit thi nhét, cac

vi tri bit ma dap Gng thong s6 t6i wu thir hai duge xac dinh tir tap vi tri bit thir hai, va cac
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vi tri bit duoc x4c dinh tir tap vi tri bit tha nhét va tip vi tri bit thit hai dugc st dung lam
céc vi tri bit kiém tra.

Theo céach thirc 3, khi céc vi tri bit kiém tra dugc x4c dinh tir tp vi tri bit thir nhét va
tap vi tri bit thir hai, thi thong sb t6i vu thir nhit ddp tng 0<F<J', thong s6 t61 wu thtr hai
dap ung 0<E<J', va tong cilaE va F bang véi J'.

Theo mot cach thirc bat ky trong sb ba cach thuc duogc dé cip & trén, cac vi tri bit ¢
thé dugc xéac dinh theo tht ty giam din cua d0 tin ciy hodc theo thir tu ting dén ctia do tin
cdy tir tp vi tri bit thir nhat va/hodc tap i tri bit thir hai lam céc vi tri bit kiém tra.

Tay chon 13, khi céc vi tri bit duge xac dinh tir tap vi tri bit thir nhét va tap vi tri bit
thir hai 1am cac vi tri bit kiém tra, thi cac vi tri bit dugc xac dinh tir tap vi tri bit thtr nhét
theo thir ty giam dAn cta d0 tin cdy, cac vi tri bit dugc xac dinh tu tap vi tri bit thir hai
theo thir ty ting dan ctia d9 tin cdy, va cac vi tri bit duge xac dinh duoc st dung lam cac
vi tri bit kiém tra.

Budc 303: Xac dinh, dya trén cac vi tri bit kiém tra, cac vi tri bit thong tin tir cac vi
tri bit trong tap vi tri bit thir nhét hodc tap vi tri bit thir hai ma khong dugc xac dinh lam
cac vi tri bit kiém tra.

Néu I' vi trf bit kiém tra duoc x4c dinh tir tap vi tri bit thir nhét theo cach thire 1, thi
K vi tri bit c6 thé duoc xac dinh tir tap vi tri bit thir hai 1am céc vi tri bit théng tin, hogc K
vi tri bit vAn dugc x4c dinh tir tap vi tri bit thir nhét 1am céc vi tri bit thong tin.

Néu J' vi tri bit kidm tra dugc x4c dinh tir tap vi tri bit thir hai theo cach thire 2, thi K
vi tri bit dugce xac dinh tir tap vi tri bit tha nhét 1am cac vi tri bit thong tin, hodc K vi tri bit
vin dugc xéac dinh tlr tap vi tri bit thw hai lam céc vi tri bit thong tin.

Néu I' vi trf bit kiém tra duoc xéc dinh tir tap vi tri bit thir nhét va tap vi tri bit thu
hai theo cach thire 3, thi K vi tri bit vAn dugc xéac dinh tir cdc vi tri bit con lai trong tap vi
tri bit thir nhét hogic tap vi tri bit thr hai 1am céc vi tri bit thong tin.

Tuy chon 13, cac vi tri bit thong tin dugc chon tir tip vi tri bit thir nhét hoc tap vi tri
bit tht hai theo thi ty gidm din cua d tin cay hodc theo thir tu ting din cua dd tin cay.

Dua trén mdt phuong an bat ky trong s6 cac phuong 4n dugc dé cap o trén, theo
sang ché, cac vi tri bit c6 thé dugc chon theo thi tu trong sb hang tir tap vi tri bit tht nhét
va/hodc tap vi tri bit thir hai lam céc vi tri bit kiém tra hodc cac vi tri bit thong tin, dé nhan
duoc ma cuc-PC c6 higu suét tdt hon.

DPé d& dang mo ta, vi dy, cac vi tri bit ma dap ung thong s t6i wu thir nhit dugc xé4c
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dinh theo thir ty trong s6 hang tir tap vi tri bit thir nhét 1am céc vi tri bit kiém tra.

Cu thé 13, viéc cic vj tri bit kiém tra dugc xac dinh theo nguyén téc sip xép trong s6
hang c¢6 thé dwgc thuc hién bang cach tao cAu hinh thong s6 t8i wu thit ba. Thong s6 toi wru
tht ba chi bao gia tri trong s6 hang nhé nhét trong tng v&i nhiéu vi tri bit c6 dd tin cay
cao. Khi vi tri bit dugc thé hién bang céch sit dung s6 hang cia ma tran sinh, thi gia tri
trong sb hang twong ung v6i vi tri bit 1a gia tri trong s6 hang ciia vecto hang twong ng
v6i sb hang.

Nhiéu vi trf bit ¢ @ tin ciy cao la nhiéu vi tri bit ¢6 dd tin cly cao nhéit dugc nhan
tuln tu theo th tw giam dan ctia d9 tin cay.

Tuy chon 13, thong sb tb1 wu thir ba chi bdo gia tri trong s6 hang nhé nhét tuong Gmg
véi K, K+F, K+J', hodc K+J céc vi tri bit ¢6 d0 tin cdy cao. J 12 s6 luong bit CRC ma
twong duong véi ty 1€ canh béo sai (false alarm rate, FAR) dugc yéu cAu béi hé théng. Vi
du, J=0 chi bao 1a hé théng khong yéu cdu FAR, va J=16 chi bdo la ty 1¢ bdo canh sai
duoc yéu cdu bai hé théng xip xi 27'°.

Tuy chon 1a, gié tri trong s6 hang nhé nhét dugc chi bao bsi thong s6 t6i ru thir ba
c6 thé nhan dugc bing cach truy vén tap. ’

Tuy chon 1a, thong s6 t6i wu thir ba c6 thé chi bao gia tri trong s6 hang nho nhét
tuong Ung véi cac vi tri bit trong tap vi tri bit thir hai.

Mot hodc nhidu tap con con duge xac dinh thém tir tap vi tri bit thu nhét dya trén
thong sb t6i wru thir ba.

Tuy chon 13, céc vi tri bit c6 cac trong s6 hang d4p ung thong s6 tbi vu thir ba duge
chon tir tdp bit thu nhét 1am tip con, hodc cac vi tri bit c6 céac trong s6 hang 16n hon m1
14n so v6i thong sb tdi wu thir ba dugc chon tir tap bit thir nhét 1am tap con, trong d6 m1 la
s6 nguyén duong 16n hon hodc bang 1.

Ngoai ra, s6 lugng cu thé céc vi tri bit ma dap tmg yéu cau d6 tin cdy dugc chon tir
mot hodc nhiéu tip con lam céc vi tri bit kiém tra hodc cac vi tri bit thong tin. Tuy chon
13, s lugng céc vi tri bit dugc chon tir cac tép con 6 thé duoc tao cAu hinh.

Tuy chon 13, hai tip con, tap vi tri bit thir ba va tap vi tri bit thir tu, dugc xac dinh tu
tap vi tri bit thir nhit. Trong s6 hang twong tng voi vi tri bit trong tap vi tri bit tht ba 16n
hon m1 13n so véi thong sb t6i wu thir ba, vam1 1a s6 nguyén duong 16n hon hodc bing 1.
Trong s hang twong Ung véi vi tri bit trong tap vi tri bit thir tu 16n hon m2 14n so véi

thong sd t61 wu thir ba, va m2 1 s6 nguyén dwong 16n hon hodc bang 1.
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Vi du, hai tip con, tp vi tri bit thir ba va tap vi tri bit thr tu, dugce xac dinh tir tap vi
tri bit thir nhét. Trong sd hang twong (mg v&i vi tri bit trong tép vi tri bit thir ba 16n hon
mot 14n so voi thong sb t6i vu thtr ba Wy, Trong ) hang twong tmg véi vi tri bit trong
tap vi tri bit tht tu 16n hon hai 13n so v6i thong sb ti wu thit ba, cu thé 13, 2Wpin. Thong s6
tdi vu thi tu J;' dugce tao cAu hinh, d& chi bao sb luong cac vi tri bit trong tap vi tri bit thi
ba ma duge tao cdu hinh 1am céc vi tri bit kiém tra. Thong sd t6i wu the nam J;' dugc tao
chu hinh, dé chi béo sb lugng céc vi tri bit trong tép vi tri bit thtr tw ma dugc tao cu hinh
1am c4c vi tri bit kiém tra. Trong trudong hop nay, thong s6 t&i wu thir nhat F chi bao tong
s6 lugng cta cac vi tri bit ma & trong tép bit thtr ba va tap bit th tur va dugc tao cu hinh
lam céc vi tri bit kiém tra.

F vi tri bit dugc xAc dinh tir tp vi trf bit thir nhét 1am cac vi tri bit kiém tra dya trén
thong sb t6i wu thit ba Wi, thong s6 ti wu thi tu Jy', va thong sb t6i wu thit nam Jy' béng
céach st dung cac budc sau day:

Thir nht, nhan dUQC Wiyin.

Tht hai, tap vi tri bit thir ba va tap vi tri bit thir tu dugce x4c dinh tir tip vi tri bit thir
nhét dua trén Wi, trong do trong s6 hang twong (g v&i vi tri bit trong tép vi tri bit tha
ba 12 Wy, va trong s& hing tuong tmg véi vi tri bit trong tap vi tri bit thir tu 1& 2wy,

Tht ba, nhin dugc thong sb t6i wu thr tu J;' va thong s tbi wu thé nam J,', va F vi
tri bit dwoc xac dinh tir tap vi tri bit thir ba va/hodc tap vi tri bit thr tu 1am céac vi tri bit
kiém tra.

Cu thé 13, bude nay bao gbm ba céch thie chon tuy chon.

Theo céach thirc chon 1, nhan duge J;', va Jy' vi tri bit duge xac dinh tir tap vi tri bit
thir ba. Trong trudong hop nay, J;'=F.

Theo cach thic chon 2, nhan dugc Jy', va J,' vi tri bit dugc xac dinh tir tdp vi tri bit
thir tu. Trong trueong hop nay, J,'=F.

Theo cach thic chon 3, nhan duge Ji' va Iy, Ji' vi tri bit dugc xac dinh tir tap vi tri
bit thit ba, va J,' vi tri bit dwge xdc dinh tir tap vi tri bit thir tu. J 1'+J,'=F.

Dua trén mdt phuong an bét ky trong sb cac phuong 4n dugc dé cap & trén cla sang
ché, thong s6 t6i wu thir nhit F dugc x4c dinh theo cach thirc sau:

Théng sd t8i wu thtr nhat F nhan dugc dya trén ham 1am tron, ham xdc dinh ting
doan, hoic dang twong tmg dugc luu trudc ma dugc dap ung theo thong s6 tdi wu thir nhéit

F va mdt hodc dang két hop bét ky cta chidu dai K cua céc bit thong tin dugc 14p mé, va
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chiéu dai M cua chudi bit nhan dugce sau khi mi hoa, va chiéu dai ma me M.

Tuy chon 13, gid tri cia F dugc x4c dinh dya trén ham lam tron ma dugc dap ung
theo F va dang két hop b4t ky cta hai chidu dai bat ky trong s6 K, M, va M. Néu
integer(x) chi bdo ham lam tron, thi ham 1am tron ma dugc dap Gng theo F va dang két
hop bt ky ciia hai chidu dai bat ky trong s6 K, M, va M, nhu sau:

F=integer(f(M—K));
F=integer(f(M,—K));
F=integer(f(K/M)); hodc
F=integer(f(K/My)).

Tay chon 13, gid tri cia F dugc xac dinh dya trén ham 1am tron ma dwgc dép Ung
theo F va ca K va M. Néu fM,K) chi béo ham lién quan dén K va M, thi biéu thirc tinh F
dugc thé hién theo ham xé4c dinh timg doan nhu sau:

F_{CL néu K < €3
(€2, neuK=C3

Fe {Cl, nf?u f(M,K) < C3
€2, néuf(MK)=C3
Cl1, C2, va C3 la cac sb nguyén bét ky, va c6 thé 12 hing sb, cac ham lién quan dén
chiéu dai bit CRC, hodc cac ham lién quan dén FAR (ty 1¢ canh bao sai) dugc yéu cau. F
khong bi gi¢i han khi duge chia thanh hai phan doan, va F c6 thé dugc chia thanh nhiéu
phan doan. F 12 ham xac dinh ting doan. Khong loai trir mdt phan doan trén mdi K, va
cac phan doan twong Gng véi gia tri gidng hodc céc gia tri khac nhau.
Tity chon 13, déi véi M=48, biéu thirc tinh F duge chi bdo nhu sau:
F= {4, néuK <16
3, muK:=16
Pbi véi M=64, biéu thirc tinh F dugc chi bao nhu sau:
F = {4, né'uK < 22
3, ntuK:=>22

Tuy chon 13, bidu thic tinh F ¢6 thé dugc chi bdo nhu sau:

F“"{L nfuM —K> C4
0, nduM-K<C4

T4t ca F bit kiém tra c6 thé dugc phén bd tai cac vi tri bit c6 céc trong s6 hang bang

Woin, hodc c6 thé duge phan bo tai cac vi tri bit c6 céc trong s6 hang bang 2Win. C4 ¢c6
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thé 13 hing sb, vi du, 192, 33, 49, 30, holic 46, ¢6 thé 1a ham lién quan dén chiéu dai bit
CRC, hodic cc ham lién quan dén FAR (ty 18 canh béo sai) dugc yéu céu.

1,néu K < C5

T‘ h 1\ < A , r 7 A 9 y . =
Uy chon 13, biéu thire tinh F ¢6 thé dugc chi bao nhu sau: F { 0 néuK > C5

F= {1,.né'uK < C5
0,néuK = C5

T4t ca F bit kiém tra c6 thé duoc phan bd tai cac vi tri bit c6 céc trong s6 hang bing
Win, NOAC €O thé duoc phan bd tai cac vi tri bit ¢6 céc trong ) hang bf?tng 2Win- C5 €O
thé 1a hiing s, vi du, 15, 16, 17, hodic 18, ¢6 thé 1a ham lién quan dén chiéu dai bit CRC,
hodc cac ham lién quan dén FAR (ty 1& canh béo sai) dugc yéu cau.

Tity chon 13, F ¢6 thé duge xdc dinh dya trén dang twong Ung dugc luu truée ma
duge dap ung theo F va ca K va M. Vi duy, dbi voi dang tuwong tng dugc déap ung theo F,
K, va M, thi c6 thé tham khao bang L1 hodc bang L2.

Bang L1

F K=12 |K=13 | K=14 | K=15 | K=16 |K=17 | K=18 | K=19 | K=20 | K=21 | K=22

M=48 | 4 4 4 4 3 3 3 3 3 3 3

M=64 | 4 4 4 4 4 4 4 4 4 4 3

M=96l4 |4 |4 |4 |4 |4 |4 |4 |4 |4 |4

F K=12 |K=13 |K=14 | K=15 | K=16 |K=17 |K=18 | K=19 | K=20 | K=21 | K=22

M=48|4 |4 |4 |3 |2 |1 |3 |2 gz 3

M=64 | 4 4 4 3 2 4 3 4 3 2 5

M=80|5 (4 |4 |4 |4 |3 |5 |5 |5 |4 |3

M=96|5 |4 |4 |4 |4 |3 1 4 |4 |4 |3
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Dua trén mot phuong an bét k¥ trong sb cac phuong an dugce dé cap & trén ciia sdng
ché, tiy chon 13, thong s6 t6i vu thu tu J;' duge x4c dinh theo cach thitc sau day:

Thong s6 t8i wu thir tu dugc nhan dua trén ham 1am tron, ham x4c dinh ting doan,
hoic dang tuong tng dugc luu trudée ma duge dp tng theo théng sb tbi ru thir tu va mot
hodc dang két hop bét ky cua chiéu dai cta céc bit thong tin duge 14p ma, chiéu dai ctia
chudi bit nhan dugc sau khi ma hoa, thong s6 tbi ru tht nhét, thong s6 tbi vu thi ba, va
thong sb t6i wu thtt sau. Thong s6 t6i wru thir séu chi bao sd lugng vi tri bit & trong tap vi
tri bit thir nht hodc dang két hop vi tri bit thit hai va c6 cic trong s6 hang d4p tmg thong
s t6i uu tht ba.

Tuy chon 13, thong s6 t6i wu thir nam J,' dugc x4c dinh theo cach thirc sau day:

Thong s6 t6i wu thir nim duoc nhén dya trén ham 1am tron, ham xac dinh timg doan,
hodc dang twong ting dugc luu trude ma dugc dép Ung theo thong sb t6i vu tht ndm va
mdt hodc dang két hop bét ky ciia chidu dai ctia céc bit thong tin duge 1ap mé, chiéu dai
cua chudi bit nhan dugc sau khi mi hoéa, thong sb t6i wu thir nhat, thong sb t6i wu tht ba,
va thong sb t6i wu thi su.

Tuy chon 13, J;' va I’ ¢6 thé duogc xac dinh theo céch thirc sau ddy: Sau khi J;' dugce
x4c dinh theo cach thuc dugce dé cap & trén, thi J,' dugc xdc dinh dya trén tbng F cia J;' va
J,'. Ngoai ra, sau khi J,' dugc xac dinh theo cach thirc dugc dé cap & trén, thi J;' dugc xac
dinh dua trén téng F cta J;' va J,'. Ngoai ra, J;' va J,' dugc xé4c dinh riéng biét theo cach
thirc dugc d& cap & trén, va tbng cua J,' val,' 1a F.

Cu thé 13, biéu thirc tinh J;' va bidu th tinh J' ¢6 thé lién quan dén mt hoge nhidu
thong $6 K, M, Wpn, Va 1, €O thé duoc thé hién béng cach stt dung ham f(K, M, Wyin, 1),
c6 thé duge thiét ké doc 1ap cho M khac nhau, hodc c6 thé dugc thé hién béng cach st
dung bang. Thong SO Wpin chi bdo trong s6 hang nho nhét ctia K kénh con c6 dd tin cdy
cao nhét (céac vi tri bit), co thé 1a trong s6 hang nhé nhét cia K+F kénh con ¢6 dg tin cay
cao nhét (céc vi tri bit), co thé 1a trong sd hang nho nhét cua K+J' kénh con ¢ dg tin cay
cao nhét (céc vi tri bit), ¢6 thé 1a trong s& hang nhé nhat ciia K+J kénh con ¢6 d§ tin cdy
cao nhét (cac vi tri bit), hodc ¢b thé nhan dugc bang cich truy van bang. Thong sé n 1a sb
lugng cac kénh con ¢6 cac trong s6 hang 13 Wy, trong K kénh con c6 dd tin cdy cao nhét
(c4c vi tri bit), K+F kénh con c6 d9 tin cdy cao nhét (céc vi tri bit), K+J' kénh con ¢6 dd
tin cdy cao nhét (céc vi tri bit), hodc K+J kénh con c6 do tin cdy cao nhét (cac vi tri bit). J

1a s6 lugng bit CRC ma tuong dwong véi FAR (ty 1€ canh béo sai) duge yéu ciu bdi hé
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théng. Vi du, J=0 chi béo 13 hé théng khong yéu cau FAR, va J=16 chi bao la ty 1¢ bio
canh sai dugc yéu cau boi hé théng xép xi 27,

Tay chon 13, J,'=min(n,integer(f(K,F))), trong d6 fK,F)=KxFxC5 x2™ hodc
f(K,F)=KxFxC6, m c6 thé 1a sb nguyén bat ky, C5 1a s6 nguyén bét ky, va C6 1a s6

. K
Ji'= min (n, [—- * FD
Tuy chon 13, M .

Vi duy, dbi véi M=48,
N1 mm(n,LS*F .

H

3= in ([ -]

Tuy chon 13, J;' va J,' ¢ th8 1 c4c ham x4c dinh timg doan. Khong loai trir mdt phén

nguyén bt ky.

va dbi véi M=64,

doan trén mdi K, va cac phan doan tuong (mg v6i gid tri giong hodc céac gia tri khac nhau.
Vi du,

I :{CL wéuK < C3
7162, 080K = C3

hoac

I ={C1,néu f(M,K) < €3
C2n&uf(M,K) = C3
C1, C2, va C3 12 céc sb nguyén bit ky, va 6 thé 1a hang s6, cac ham lién quan dén
chidu dai bit CRC, hodic cac ham lién quan dén FAR (ty 18 canh bao sai) dugc yéu cau. Vi
du, C3 c6 thé bang 17, 18, hodc 19.
Tuy chon 13,
I = {1, n@}uM —K>C4
0,neuM — K < C4
C4 ¢6 thé 13 hing sb, vi du, 192, 33, 49, 30, hogc 46, c6 thé 1a ham lién quan dén
chiéu dai bit CRC, hodc ham lién quan dén FAR duoc yéu cau.
Tuy chon 1a,

Iy = {l,néuK< C5
7 10,néuK = C5
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C5 ¢6 thé 13 hing s, vi du, 15, 16, 17, hodic 18, c6 thé 13 ham lién quan dén chiéu
dai bit CRC, hoiic cac ham lién quan dén FAR (ty 1é canh béo sai) dugc yéu ciu.

Tuy chon 14, J,' c6 thé nhan dugc bang cich st dung bidu thirc tinh twong tw véi biéu
thitc tinh duoc st dung dé nhan dugc Jy', hodc ¢6 thé nhan dugc bing cach trir di J;' khoi
tbng s6 lwong F.

Tuy chon 13, J;' dugc nhén dua trén bang dugc luu trude trong d6 mdt hodc dang Kkét
hop bét ky cua thong s6 K, M, F, Wpin, va n dugc st dung lam chi sb va gia tri cua J;'
duoc str dung 1am dit liéu. J,' nhén duoc dya trén bang dugc luu trude trong d6 mot hodc
dang Kkét hop bét ky cia thong s6 K, M, F, Wpin, va n dugc st dung lam chi sb va gia tri
cua J,' duoc st dung 1am dir liéu. Tuy chon 13, Wi, €0 thé nhan dugc thong qua tinh toén,
hodc ¢6 thé duge chira truc tiép trong bang.

Vi dy, Ji', Jo', va Wi, duoc thé hién b%mg cach st dung bang. Tham khdo bang L3,
bang L4, bang L5, bang L6, va bang L7. Bang L4 c6 hiéu suét t&t hon so véi bang L3.

Bang L3

won |[K=1 |K=1 |K=1 |K=1 |K=1 |[K=1 [K=1 |[K=1 |K=2 K=2 |K=2
', 12 3 4 5 6 7 8 9 0 1 2
J'

=4 |16, |16, |16, |8, 1,|8, 1,|8
g8 (2,2 (2,2 |22 |3 |2 |2

=6 |16, |16, |16, |8, 1,|8
4 2,2 12,2 (2,2 |3

W
w
(V)
(\)
—
—
(=

=9 (32, |32, |32, |32, |16, |16, |16, |16, |16, |16, |16,
6 2,2 (2,2 12,2 2,2 [1,3 |L,3 |L,3 |1,3 (2,2 |2,2 2,2

Bang L4

Woin, |K=12 |[K=13 |K=14 |K=15 |K=16 [K=17 |K=18 |K=19 K=20 |K=21 |K=22
URS)

M=48 |16, 2,|16, 2,|16, 2,|16, 2,|16, 2,(16, 1,|8, 1,|8, 1,8, 1, 8, 2,|8 2,

hodc |hodc
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8, 1,|8, 1,
2 1
M=64116, 0,[16, 0,16, 0,|16, 1,[16, 0,{8, 1,8, 1,|8, 2,8, 2,(8 2,|8 5,
4 4 4 2 2 3 2 2 1 0 0
hodc hodc
16, 1, g 1,
4 4
M=80 |32, 2,132, 0,(32, 2,32, 0,[16, 1,|16, 1,|16, 1,|16, 1,|16, 1,]16, 0,]16, 2,
3 4 2 4 3 2 4 4 4 4 1
M=96 |32, 1,32, 0,[32, 0,|32, 1,|16, 1,|16, 1,|32, 1,{16, 1,(16, 2,16, 2, 16, 2,
4 4 4 3 3 2 0 3 2 2 1
Bang LS
Wi, |K=12 |[K=13 |K=14 |K=15 |K=16 |K=17 |K=18 |K=19 K=20 |K=21 |K=22
I 1
M=48 |16, 2,16, 2,|16, 2,|16, 2,|16, 2,|16, 0,|16, 0,|8, 2,|8, 1, 8, 3,8 3,
2 2 2 1 0 4 3 1 0 0 0
hodc |hodc
32, 4,|32, 3,
0 0
M=64 |16, 0,|16, 0,|16, 0,(16, 0,|16, 0,|16, 0,|16, 0,8, 4,|8, 3,8, 3,|8, 6,
4 4 4 4 2 4 3 2 1 0 0
hoic |hodc |hodc |hodc |hodc |hodc |hodc
32, 4,132, 4,|32, 4,32, 4,|32, 2,|32, 4,|32, 3,
0 0 0 0 0 0 0
M=96 |32, 1,|32, 0,|32, 0,[32, 0,32, 0,32, 0,|32, 0,|32, 1,]16, 2, 16, 3,|16, 3,
4 4 4 4 4 4 4 3 2 1 1
hoic |hoic |hodc |hodc |hodc |hodc
64, 4,|64, 4,164, 4,164, 4,64, 4,|64, 4,
0 0 0 0 0 0
M=12132, 1,|32, 0,]32, 0,32, 0,|32, 0,32, 0,|32, 1,|32, 0,16, 2, 16, 2,|16, 4,
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8 4 4 4 4 3 2 4 4 3 2 1
hodc |hodc |hodac |hodc |hodc hodc
64, 4,|64, 4,64, 4,164, 3,|64, 2, 64, 4,
0 0 0 0 0 0
Bang L6

Wmin, |K=12 |K=13 |K=14 K=15 |[K=16 |K=17 |K=18 |[K=19 |[K=20 |K=21 |K=22
AU

M=48 |16, 2,|8, 1,(8, 1,8 1,|8, 2,

M=64|16, 2,8, 1,8, 1,8 1,|8, 2,|8, 2,8 3,8 2,8 2,8, 2,|8, 3,

Woin |K=12 |K=13 |K=14 |K=15 |K=16 |K=17 K=18 [K=19 |K=20 |K=21 |K=22
Jl'an'

M=48 |16, 2,|8, 1,

M=64(16, 0,|8, 1,8, 1,|8, 0,8, 2,|8 2,8 3,|8 4|8, 2 8, 4,8, 3,

DPéi v6i bude 200, bude thue hién 1dp md ma cyc va gidi md ma cuc dua trén céac vi
tri bit thong tin va céc vi tri bit kiém tra bao gom cac budc:

xéc dinh bidu thirc kidm tra dua trén cac vi trf bit kiém tra va cdc vi tri bit thong tin,
trong d6 néu bidu thirc kiém tra nhin dugc bang cach sap xép tudn ty it nhét hai phén ti,
thi ph?ln tir cudi chi bao vi tri bit kiém tra, cc ph?ln tir con lai chi bdo cac vi tri bit thong
tin, gi4 tri phan tir chi béo s6 thir tw ctia vi tri bit kiem tra trong tmg hogic vi trf bit thong
tin twong ung, chénh léch s6 thir ty gitta vi tri bit kiém tra va mot vi tri bt ky trong s cac
vi tri bit thong tin dugc kiém tra 13 bdi nguyén cia hing s quy dinh,va hing s6 quy dinh

nay c6 mdt hodc nhiéu gia tri; va thyc hién 1ap ma ma cyc hodc giai md ma cuc dua trén
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bié thirc kiém tra. Hing sb quy dinh c6 thé 14 3, 5, 7, 9, hodc gi4 tri khac.

Theo quan diém nay, séng ché con dé xuit thém phuong 4n mé& rong sau day:

Theo cac phuong én duoc dé cap & trén cla sang ché, vi hiéu suit giai ma SCL 1a sy
dung hoa gifta khoang cach ma va do tin cdy, khi céu thanh biéu thuc kidm tra, dé cai
thién hiéu sut, thi cic bit tai mot sb vi tri bit c6 céc trong s6 hang dap ing Wy, hodc
2Wimin €6 thé duoc chon 1am céc bit kiém tra, va biéu thirc kiém tra dugc cdu thanh b%mg
cach str dung b ghi médun 5 hodc bo ghi modun 3. Trong bidu thie kidm tra dugc ciu
thanh bang cach st dung bd ghi médun 5, thi chénh 1éch sb thir tu gifta vi tri bit kiém tra
va vi tri bit théng tin 14 bdi cua 5. Trong bidu thire kiém tra duge cdu thanh bang cach sur
dung bo ghi mddun 3, thi chénh 1éch sb thir tu gitta vi tri bit kiém tra va vi tri bit thong tin
14 bdi cia 3. Bidu thirc kiém tra c6 thé khong can thiét duoc tao ra bang cach chi st dung
b6 ghi mddun 5, va ¢6 thé dugc tao ra bang cach sir dung bo ghi mddun 3, bd ghi da thire
CRC hbdi tiép nhidu nhanh, hodc dang két hop clia mot sd céach thic.

Péi v6i bidu thire kiém tra duge ciu thanh bing cach st dung b ghi vong modun 5
(hodc moddun 3), chi mot sb bit thong tin ¢6 thé duoc kiém tra, ma khong can phai kiém
tra tht ca cac bit thong tin dap Gng diéu kién. Vi du, vi tri bit kiém tra cua bit kiém tra 12
30, thi cac vi tri bit thong tin cua cac bit thong tin ma co thé duoc kiém tra béng cach st
dung bit kiém tra 1 25, 20, 15, 10, 5, va 0, va chi mt hoic nhiéu vi tri 25, 20, 15, 10, 5,
v 0 c6 thé duge kidm tra. Tuy chon 13, chénh 1éch sé thit tu gitra vi tri bit ciia bit kiém tra
va vi tri bit cua bit duoc kiém tra 13 boi nguyén cia 9, 7, 5, hodc 3. Vi dy, 30 co thé duoc
st dung dé kiém tra mot hoic nhiéu vi tri 25, 27, 21, 20, 15, va vi tri tuong ty c6 chénh
1éch véi vi tri 30 14 bdi nguyén cia 9, 7, 5, hodc 3.

Vi du cu thé duoc st dung bén dudi ¢ mé ta. Gia dinh ring K 1a chiéu dai cta cdo
bit thong tin duge 1ap ma, M 1a chidu dai ma cua chudi bit nhan dugc sau khi 1dp mé, M,
14 chidu dai ma me va N=2118M) v3 5§ lugng céc bit kiém tra kha dung 14 J'. Sang ché
d& xuét phuong phép 13p mé/giai ma ma cyc. Quy trinh cy thé nhu sau:

Bude 1: Xac dinh tap K'=K+J' vi tri bit tin cay nhét theo tht tu dd tin cdy cia ma
cuec.

Bude 2: Xéc dinh F va tap K+F vi tri bit tin cdy nhét. F 1a tdng s0 lwong clia cée bit
kiém tra tai cac vi tri bit c6 cac gia tri trong s6 hang 12 Wy, hodc 2w, va cling 1a sb
lwong céc vi tri bit & trong tdp K+F vi tri bit tin cay nhét va duoc tao cAu hinh 1am céc vi

tri bit kiém tra va c6 cac trong so hang dap ng Wyin hodc 2Wpn.
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o {4, néuK /M < 033
- 3, néuK/M = 0.33

Budc 3: Tinh cac gia tri Wy, van dya trén F.

Thong $6 Wpin 12 gia tri trong ) hang nho nhéit cua K vi tri bit tin cdy nhét, hoic
Wmin 18 gié tri trong sb hang nhé nhét cia K+F vi tri bit tin cdy nhét, hoic W, 12 gid tri
trong sb hang nho nhét ctia K+J' vi tri bit tin cdy nhit; van 1a sb luong céc vi tri bit ma &
trong K vi tri bit tin cay nhit va c¢6 céc trong sb hang bang véi Wy, hodc n 13 sb luong
céac vi tri bit ma & trong K+F vi tri bit tin ciy nhét va c6 cac trong s hang bang Vi Wiins
hoac n 1a sb lugng céac vi tri bit ma & trong K+J' vi tri bit tin c@y nhét va c6 céac trong sb
hang béng V&1 Whin.

Budc 4: Xac dinh J;', chon, tir tap K+F hogdic K+J' vi tri bit tin cay nhét, cac vi tri bit
cO cac trong s6 hang 14 W, 1am tap con thir nhét, va chon J;' vi tri bit theo thir tu gidm

dan cua d6 tin cy tr tip con thu nhat 1am c4c vi tri bit kiém tra.

Ji'= min (n; E% * FD

y, va [X] nghia 1a ham lam trong 1€n.

, trong d6 min(x, y) nghia 1a chon gid tri nho nhét tir x va

Bude 5: Xac dinh J,', chon, tir tdp K+F vi tri bit tin cdy nhét, cdc vi tri bit ¢ céc
trong s6 hang 13 2xWy, 1am tap con thir hai, va chon J,' vi tri bit theo thir tyr gidm dén cua
d6 tin cdy tir tap con thir hai 1am céc vi tri bit kiém tra.

Tuy chon 13, J,'=F-J".

Budc 6: Chon J'-F vi tri bit theo thir tu ting dan cua dd tin cay tir tdp K' vi tri bit tin
cdy nhét 1am c4c vi tri bit kiém tra.

Buéce 7: Loai bo cac vi tri bit kiém tra dugc chon tir tAp K' vi tri bit tin cay nhét,
trong d6 K vi tri bit con lai 1a cac vi tri bit thong tin.

Budce 8: Céu thanh bidu thirc kiém tra dua trén cac vi tri bit kiém tra duogc xac dinh
va cc vi tri bit thong tin, trong do bidu thirc kidm tra c6 thé duge chu thanh bing cach st
dung bd ghi dich mddun 5, va khodng cach s6 thwr tu gifta vi tri bit kiém tra va vi tri bit
thong tin 12 boi cua 5.

Tht tu cita bude 4, bude 5, va budc 6 cb thé duoc thay dbi nglu nhién ma khong
anh hudng dén két qua cudi cing.

Déi véi cac phuong an duge dé cap o trén, nu I' 1a 6 va M=48, thi thong sb cau

thanh chi tiét ctia ma cuc ma K=12 dén 22 bao gbm vi tri x@t 1y theo cach thirc so khop ty
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18, vi du, vi tri dot 15 hodc ct ngén. Vi tri xir I dugc thé hién theo P. Néu J' 14 6 va M=64,
thi vi tri xtt ly P theo céch thitc so khdp ty 1€ trong thong s6 cu thanh chi tiét ctia ma cuc
ma K=12 dén 22 12 tap tap rong.

Phai luu ¥ ring theo phuong 4n ndy cua sang ché, s6 th tw cta vi tri bit bt ddu tir 0
hodc ¢6 thé bit dau tir 1. Tap thong s6 cAu thanh bat ky theo sang ché c6 nghia 12 néu bidu
thire kidm tra hodc ham kiém tra bao gbm it nhit hai phén ti, thi phan tir cudi cling cia
cac ph?m tr nay 1a vi tri bit kiém tra, va gié tri ca phﬁn t& cudi cing dugc nhan béng cach
thye hién phép cong mddun 2 trén cac gia tri clia céc phén tir khic trong bidu thire kiém
tra. Vi du, néu bidu thic kiém tra 1a [1 3 5 7], thi céc vi tri bit 1, 3, va 5 1a cac vi tri bit
thong tin. Néu cac gié tri cuia cac vi tri bit thong tin 1an luot 13 uy, us, va us, thi gid triv uy
clia vi trf bit kiém tra bing mod(u;+ustus, 2). Vi du khéc, dbi véi bicu thie kiém tra [1],
néu vi tri bit tht nhét c6 trong P vi tri dot 16/cat nge"m, thi vi tri bit thir nhét 1a cac vi tri bit
dot 16/cit ngan. Tic 13, néu vi tri bit thi nhét, vi tri 1 khong co6 trong P vi tri bit dot 18/cét
ngén, thi vi tri bit thir nhét 12 vi tri bit déng bang. Trong tAt ca céc vi tri bit co chiu dai
mé me, thi vi tri bit khac véi vi tri bit dot 18/cét nga"m ho#c vi tri bit dong béng/kiém tra la
vi tri bit thong tin dé dat bit thong tin.

Taty chon 13, ndu J' 1a 6, M=48, va cach thirc so khép ty 1& dugc chi bdo boi R 1a
céch thare d6t 16, thi cac thong s& cAu thanh chi tiét cia K=12 dén 22 dugc d& xuét theo
séng ché dugc thé hién trong tap 1 dén tap 11 sau day.

Vi du, trong tap 1, P 1 vi tri xtr ly theo cach thirc so khop ty 1€, vi dy, vi tri dot 16
hogc cét ngén, F/PF (ham dong bang/chin 1&) 1a bidu thirc kidm tra, va biéu thirc kiém tra
bao gém mot hoac nhiéu phé‘m 1.

Vi du, [0], [11, [2], [31, [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15]
trong tap 1 ¢6 trong P, va do do cac phén tr trong cac biéu thte kiém tra nay chi béo céac
vi tri dot 16/c4t ngan. Néu biéu thirc kiém tra trong tap 1 bao gbm it nhit hai phan tir, vi
du, cac bidu thirc kiém tra [53, 58], [30, 45, 55, 60], [31, 46, 51, 61], va [47, 57, 62] lan
luot bao gém hai phan tir, bbn phan ti, bbn phan tir, va ba phan tir, thi cac phén tir trong
céc bidu thirc kiém tra nay khong c6 trong P va chi bdo cic vi tri bit thong tin hodc céc vi
tri bit kidm tra. Phin tir cudi cing trong mai biéu thirc kiém tra chi bao vi trf bit kiém tra,
va cac phén ter con lai chi bao céc vi tri, dugc kidm tra bang cach st dung vi tri bit kiém
tra, cia céac bit thong tin cu thé 1a, céac vi tri bit thong tin. Vi dy, phén t cubi cing 62

trong biéu thirc kiém tra [47, 57, 62] chi béo vi trf bit kiém tra, va 47 va 57 chi bo céc vi

-35-



38578

tri bit thong tin dugc kiém tra biang cach sir dung vi tri bit kiém tra 62. Cac vi tri bit dugc
thé hién bdi cac phéan tir trong cdc bidu thirc kidm tra khac ma mdi bidu thirc chi bao gdm
mdt phan tir va khong c6 trong P 14 céc vi tri bit dong bang. Vi du:

[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32],
[33], [341, [35], [36], [37], [38], [39], [40], [41], [42], [43], [44]. [48], [49], [50], [52],
[56].

Céc phin tir trong tap khac theo cic phuong én cua sang ché ¢6 céac chirc ndng twong
tur nhu cdc phan tir duge md ta & trén. Céc chi tiét khong duge md ta lai & ddy.

Trong tip 1, K=12 va M=48;

P={[0], [1], [2], [3], [41, [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4), [5, [6]. [71, [8], [91, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[34],[35],[36],[37],[38],[39],[40],[41],[42],[43],[44],[48],[49],[50],[52],[56],[53,
58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 2, K=13 va M=48;

P={[0], [1], [2], [3], [41, [5], [61, [7]. [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1]1, [2], [3], [4], [5, [6]. [7]. [8], [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[34], [35], [36], [37], [38], [39], [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51,
56L[43,53,58L[30,45,55,60L[31,46,51,61L[47,57,62]}

Trong tap 3, K=14 va M=48;

P={[0], [1], [2], [3], [41, [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1]. [2], [3], [4], (5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [371, [38], [29, 39], [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51, 56],
[43,53,58],[30,45,55,60],[31,46,51,61],[47,57,62]}.

Trong tap 4, K=15 va M=48;

P={[01, [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [111, [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5]. [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34);
[35], [36], [371, [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51, 56],
[47, 57], [43, 53, 58], [30, 45, 55, 60]}.
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Trong tp 5, K=16 va M=48;

P={[0], [11, [2], [3], [4], [5], [6], [71, [8], [91, [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34],
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 6, K=17 va M=438;

P={[0], [11, [2], [31. [4], [5], [6], [7]. [81, [9], [101, [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24]. [25], [26], [27], [28], [32], [33], [34].
[35], [36], [37], [38], [40], [41], [42], [44], [48], [49], [50], [47, 521, [31, 46, 51, 56], [43,
53, 58], [30, 45, 55, 60]}.

Trong tap 7, K=18 va M=438;

P={[0], [1], [2] [3], [4], [51, [6], [7], [8], [9], [101, [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3]. [4], [5, [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35];
[36], [37], [38], [40], [41], [42], [44], [48], [49], [30, 45, 50], [27, 47, 52], [31, 46, 51, 56],
[43, 53, 58], [30, 45, 55, 60]}.

Trong tap 8, K=19 va M=48;

P={[0], [1], [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4], [5], [6]. [7], [8], [91, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [28], [32], [33], [34], [35];
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [49], [30, 45, 501, [27, 47, 52], [31, 46,
51, 56], [30, 45, 55, 60]}.

Trong tap 9, K=20 va M=48;

P={[0], [11, [2], [3, [41, [5], [61, [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PE={[0], [1], [2], [3], [4], [51, [6], [71, [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 501, [27, 47, 52], [31,
46, 51, 561, [30, 45, 55, 60]}.

Trong tap 10, K=21 va M=48;

P={[01, [1], [2], [3], [4], [5], 6], [71, [8], [9], [10], [11], [12], [13], [14], [15]}; va
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F/PF={[0], [1], [2], [3], [4]. [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34]. [35] [36],
[37], [38], [40], [41], [27, 42], [29, 39, 441, [48], [29, 39, 49], [27, 47, 52], [31, 46, 51, 56],
[30, 45, 50, 55, 60]}.

Trong tap 11, K=22 va M=438;

P={[0], [11, [2], [3], [4], [5], [6]. [7], [8), [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7), [8], [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [27, 42], [48], [29, 39, 44, 49], [30, 45, 50], [27, 47, 52], [31, 46, 51,
56]}.

Pbi v6i cic phuong an duge dé cip & trén, néu J' 1a 6, M=64, va cach thire so khdp
ty 1& dugc chi bao béi R 1a viée dot 15 va cit ngin khong dugc yéu cAu, cac thong s ciu
thanh chi tiét ciia K=12 dén 22 dugc thé hién trong tap 12 dén tap 22:

Trong tap 12, K=12 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [71, [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [48], [49], [50], [52], [56], [53,
58], [30, 45, 55, 60], [31, 46, 51, 611, [47, 57, 62]}.

Trong tap 13, K=13 va M=64,

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [27], [28], [29], [32], [33].
[34], [35], [36], [37], [38], [39], [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51,
56], [43, 53, 58], [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 14, K=14 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4), [5, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27), [28]. [32], [33], 34,
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51, 56],
[43, 53, 58], [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tip 15, K=15 va M=64;
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I’=t@pr6ng;vé

F/PF={[0], [1], [2], [3]. [4]. [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34],
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51, 56],
[47, 57], [43, 53, 58], [30, 45, 55, 60]}.

Trong tip 16, K=16 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5]. [6], [7], [8], [91, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [32], [33], [34],
[35], [36], [37], [38], [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51, 56], [47,
571, [43, 53, 581, [30, 45, 55, 6013}.

Trong tap 17, K=17 va M=64;

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5, [6], [7], 8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35],
[36],[37],[38],[40],[41],[42],[44],[48],[49],[50],[27,47,52],[31,46,51,56],[27,
47, 571, [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 18, K=18 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3), [4], [5), [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35],
[36], [37], [38], [40], [41], [42], [44], [48], [49], [30, 45, 50], [27, 47, 52], [31, 46, 51, 56],
[43, 53, 58], [30, 45, 55, 60]}.

Trong tip 19, K=19 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], 281, [32], [33], [34], [35], [36].
[37],[38],[40],[41],[42],[29,39,44],[48],[49],[30,45,50],[27,47,52],[31,46,51,
56], [23, 43, 53, 58], [30, 45, 55, 60]}.

Trong tap 20, K=20 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4), [5, [6], [7]. [81, [9], [10], [11], [12], [13], [14], [15];
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[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47, 52], [31,
46, 51, 56], [30, 45, 55, 60]}.

Trong tp 21, K=21 va M=64,

P = tap rbng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [42], [48], [29, 39, 44, 49], [30, 45, 50], [27, 47, 52], [31, 46, 51, 56],
[30, 45, 55, 60]}.

Trong tap 22, K=22 va M=64,

P = t4p rong; va

F/PF={[0], [1], [2], [3], [4], [5]. [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32]. [33], [34], [35]. [36],
[37], [38], [40], [41], [27, 42], [48], [29, 39, 44, 49], [30, 45, 50], [27, 47, 52], [31, 46, 51,
561}.

Déi véi céc phuong én duge d cdp & trén, néu J' 1a 8 va M=48, céc thong s6 cau
thanh chi tiét ciia K=12 dén 22 nhu sau:

Trong tap 23, K=12 va M=48;

P={[0], [11, [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32]. [33],
[34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [48], [49], [50], [52], [31, 46,
51, 56], [53, 58], [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 24, K=13 va M=48;

P={[0], [11, [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [51, [6], [7], [81, [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29]. [32], [33];
[34], [35], [36], [371, [38], [39], [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51,
56], [43, 53, 58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62];.

Trong tap 25, K=14 va M=48;

P={[0], [1], [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15],
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[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34],
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [43, 53, 58], [30, 45, 55, 60], [31, 46, 5v1, 61], [47, 57, 62]}.

Trong tap 26, K=15 va M=48;

P={[0], [1], [2], [3], [4], [51, [6], [7], [81, [9], [101, [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5), [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
561, [47, 571, [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 27, K=16 va M=48;

P={[0], [1], [2], [3], [4], [51, [6], [7], [8], [91, [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8), [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24]. [25], [26], [27], [28], [32], [33], [34];
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [30, 45, 50], [47, 52], [31,
46, 51, 56], [43, 53, 58], [30, 45, 55, 601}.

Trong tap 28, K=17 va M=48;

P={[0], [1], [2], [3], [41, [5], [61, [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5, [6]. [71, [8], [91, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34].
[35], [36], [371, [38], [40], [41], [42], [29, 39, 44], [48], [49], [30, 45, 50], [47, 52], [31,
46, 51, 56], [43, 53, 58], [30, 45, 55, 601}.

Trong tap 29, K=18 va M=48;

P={[0], [1], [2], [3], [4], [5] [6], [7]. [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4], [5], [6]. [7], [8], [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33] [34], [35];
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47, 52],
[31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 30, K=19 va M=48;

P={[0], [1], [2], [3], [4], [5], [6], [7], [81], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], 7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [28], [32], [33], [34]; [3>];
[36], [37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 50], [27, 47,
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52], [31, 46, 51, 56], [30, 45, 55, 60]}.

Trong tap 31, K=20 va M=48;

P={[0], [1], [2], [31, [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [31, [4], [5]. [6], [7), [8], [9], [101], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27, 47, 52],
[31, 46, 51, 56], [30, 45, 55, 60]}.

Trong tip 32, K=21 va M=48;

P={[0], [11, [2], [3], [4], [51, [6], [71, [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [71, [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [38], [40], [31, 41], [27, 421, [29, 39, 44], [48], [29, 39, 491, [27, 47, 52], [31, 46, 51,
56], [30, 45, 50, 55, 60]}.

Trong tap 33, K=22 va M=48;

P={[0], [1], [2], [3], [4], [5] [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [7], [81, [91, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [23, 38], [40], [31, 41], [27, 42], [48], [29, 39, 44, 49], [30, 45, 50], [27, 47, 52], [31,
46, 51, 56]}.

Pdi véi cac phuong an dugc dé cap o trén, néu I' 1a 8 va M=64, cac thong sb ciu
thanh chi tiét cia K=12 dén 22 nhu sau:

Trong tap 34, K=12 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33];
[34], [35], [36], [371, [38], [39], [40], [41], [42], [43], [44], [48], [49], [50], [52], [31, 46,
51, 56], [53, 58], [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 35, K=13 va M=64;

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5], [6, [7], [8], [9], [10], [11], [12], [13], [14], [13],
[16], [17], [18], [19], [20], [21], [221], [23], [24], [25], [26], [27], [28]. [29], 32, [33);
[34], [35], [36], [37], [38], [39], [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51,
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56], [43, 53, 58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tip 36, K=14 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [71, [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24]. [25], [26], [27], [28], [32], [33], [34],
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [43, 53, 58], [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 37, K=15 va M=64;

P = tap rong; va

F/PF=([0], [11, [2], [3], [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [32], [33], [34],
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
561, [47, 57], [43, 53, 58], [30, 45, 55, 601}.

Trong tap 38, K=16 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [37], [38], [40], [41], [42], [44], [48], [49], [30, 45, 501, [47, 521, [31, 46, 31,
56], [47, 571, [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 39, K=17 va M=64,

P = tap rdng; va

F/PF={[0], [1], [2], [3), [4], [5], [6], [7], [8], [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35];
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [49], [30, 45, 501, [27, 47, 52], [31, 46,
51, 56], [27, 47, 571, [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 40, K=18 va M=64

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33]. [34], [35];
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47, 52],
[31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 41, K=19 va M=64;
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P = tap rOng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27, 47, 52], [31,
46, 51, 56], [23, 43, 53, 58], [30, 45, 55, 60]}.

Trong tap 42, K=20 va M=64;

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[161, [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34]. [35], [36],
[37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27, 47, 52],
[31, 46, 51, 56], [30, 45, 55, 60]}.

Trong tap 43, K=21 va M=64,

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [38], [401, [41], [27, 42], [48], [29, 39, 44, 49], [30, 45, 501, [27, 47, 52], [31, 46, 51,
56], [30, 45, 55, 60]}.

Trong tip 44, K=22 va M=64,

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5, [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [38], [40], [31, 411, [27, 42], [48], [29, 39, 44, 49], [30, 45, 501, [27, 47, 52], [31, 46,
51, 56]}.

Cac thong s6 cAu thanh chi tiét c6 hiéu suét tbt hon ma nhan dugc dua trén mét
phuong an bét ky trong sb cac phurong an dugc dé cap & trén cla sang ché cu thé nhu sau:

Néu J' 12 6 va M=48, 64, 80, hoiic 96, cac thong s& cu thanh chi tiét ciia ma cyc ma
K=12 dén 22 nhu sau:

Trong tap 45, K=12 va M=438,;

P={[0], [1], [2], [3], [4], [5], [61, [7]. [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], 51, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25), [26], [27], [28], [29], [32], [33].
[34], [35], [36], [371, [38], [39], [401, [41], [42], [43], [44], [48], [49], [50], [52], [56], [53.
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58], [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 46, K=13 va M=48;

P={[0], [1], [2], [31, [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [51, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24]. [25], [26], [27], [28], [29], [32], [33],
[34], [35], [36], [37], [38], [39], [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51,
56], [43, 53, 58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 47, K=14 va M=48;

P={[0], [11, [2], [3], [41, [5], [6], [7], [8]. [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28]. [32], [33], [34];
[35], [36], [371, [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51, 56],
[43, 53, 58], [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 48, K=15 va M=48;

P={[0], [1], [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4]. (5], [6], [7], [8], [91, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51, 56],
[43, 53, 58], [30, 45, 55, 60], [47, 57, 62]}.

Trong tap 49, K=16 va M=48;

P={[0], [1], [2], [3], [4], [51, [6], [7], [81], [91, [10], [11], [12], [13], [14], [15]}; va

F/PF={[01, [1], [2], [3], [4], [5), [6], [71. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 50, K=17 va M=48;

P={[0], [1, [2], [3], [41, [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [21, [3], [4], [5], [6), [7] [8), [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27] [28], [32], [33], [34];
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [30, 45, 55, 60]}.

Trong tap 51, K=18 va M=48;
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P={[0], [1], [2], [3], [4]. [5], [6], [7], [8], [91, [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [51, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35],
[36], [37], [38], [40], [41], [42], [44], [48], [49], [30, 45, 50], [27, 47, 52], [31, 46, 51, 56],
[43, 53, 58], [30, 45, 55, 60]}.

Trong tap 52, K=19 va M=48;

P={[0], [11, [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF=([0], [11, [2], [3], [4], [5), [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35];
[36], [37], [38], [40], [41], [42], [29, 39, 441, [48], [49], [30, 45, 50], [27, 47, 52], [31, 46,
51, 56], [30, 45, 55, 60]}.

Trong tap 53, K=20 va M=48;

P={[0], [1], [2], [3]. [4], [51, [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33]. [34], [35],
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27, 47, 52],
[31, 46, 51, 56]}.

Trong tip 54, K=21 va M=48;

P={[0], [1], [2], [3], [41, [51, [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32]. [33]. [34], [35], [36],
[37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47, 52],
[31, 46, 51, 56]}.

Trong tap 55, K=22 va M=438,;

P={[0], [1], [2], [3], [4], [5, [6], [7], [81, [9], [10], [11], [12]. [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6), [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [27, 42], [48], [29, 39, 44, 49], [27, 47, 521, [31, 46, 51, 56], [30, 45,
50, 55, 60]}.

Trong tap 56, K=12 va M=64;

P = tap rOng; va

F/PF={[0], [1], [2, [3], [4], [5]. [6], [7]. [81], (91, [10], [11], [12], [13], [14]. [15];
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[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[34], [35], [36], [371, [38], [39], [40], [41], [42], [43], [44], [48], [49], [50], [52], [30, 45,
55], [56], [54, 591, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 57, K=13 va M=64,

P = tap rong; va

F/PF={[0], [11, [2], [3], [4], [5], [6]. [7], [8]. [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[34], [35], [36], [37], [38], [39], [40], [41], [42], [44], [48], [49], [50], [52], [30, 45, 55],
[31, 46, 51, 56], [54, 59], [31, 46, 51, 61], [47, 57, 62]}.

Trong tip 58, K=14 va M=64;

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [71, [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33]. [34];
[35], [36], [37], [38], [29, 391, [401, [41], [42], [44], [48], [49], [50], [52], [30, 45, 55], [31,
46, 51, 561, [29, 54, 591, [31, 46, 51, 611, [47, 57, 62]}.

Trong tap 59, K=15 va M=64;

P = tap rOng; va

F/PF={[0], [1], [2], [3), [4], [5], [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [32], [33], [34],
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51, 56],
[30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 60, K=16 va M=64;

P = tip rong; va

E/PF={[0], [1], [2], [3), [4], [5), [6], [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34].
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [31, 46, 51, 611, [47, 57, 62]}.

Trong tap 61, K=17 va M=64;

P = tap rdng; va

F/PF={[0], [1], [21, [3], [4], [5], [6], [71, [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28]. [32], [33], [34], [35];
[36], [37], [38], [40], [41], [42], [44], [48], [49], [50], [27, 47, 521, [31, 46, 51, 56], [27,
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47,57], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 62, K=18 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5]. [6], (7], [8]. [91, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35],
[36], [37], [38], [40], [41], [42], [44], [48], [49], [30, 45, 50], [27, 47, 52], [31, 46, 51, 56],
[43, 53, 58], [30, 45, 55, 60]}.

Trong tip 63, K=19 va M=64;

P = tap rbng; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], (28], [32]. [33], [34], [35], [36],
[37], [38], [40], [41], [42], [29, 39, 44], [48], [49], [30, 45, 501, [27, 47, 52], [31, 46, 51,
56], [23, 43, 53, 58], [30, 45, 55, 60]}.

Trong tap 64, K=20 va M=64,

P = tap rdng; va

F/PF={[0], [1], [2], [3), [4], [5), [6. [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [211, [22], [24], [25], [26], [28], [32], [33], [34], [35], [36].
[37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 501, [27, 47, 52], [31,
46, 51, 56], [30, 45, 55, 60]}.

Trong tap 65, K=21 va M=64,

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6] [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34]. [35], [36];
[37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27, 47, 52], [31,
46, 51, 56]}.

Trong tap 66, K=22 va M=64;

P = tap rOng; va

F/PF={[0], [1], [2], [3], [4], [5]. (6], [7), [8], [91, [10], [11], [12], [13], [14], [16],
[17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35]. 361, [37],
[38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 491, [15, 30, 45, 501, [27, 47, 52], [31,
46, 51, 56]}.

Trong tap 67, K=12 va M=380;
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P={[0], [1], [2], [3], [4], [], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31], [32],

[33], [341, [35], [36], [37], [38], [39], [64]. [65], [66], [67], [68]. [69], [70], [71]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [511, [52], [53], [54], [55], [56], [57], [58], [59], [60], [61], [62], [64],
[651, [66], [67], [68], [69], [70], [71], [72], [73], [74], [75], [76], [77], [78], [79], [80],
[81], [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [93], [96]. [97]. [93];
[99], [100], [101], [102], [103], [104], [105], [106], [107], [108], [112], [113], [114], [116],
[120], [117, 122], [63, 118, 123], [94, 109, 119, 124], [95, 110, 115, 125], [111, 121,
126]}.

Trong tap 68, K=13 va M=80;

P={[0], [11, [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15] [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31], [32],
[33], [341, [35], [36], [37], [38], [39], [64], [65], [661], [67], [68], [69], [70], [71]}; va

F/PF=([0], [1], [2], [3], [4], [5], [6]. [7]. [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29]. [30], [31],
[32], [33], [341, [35], [36], [371, [38]. [39], [40], [41], [42], [43], [44], [45], [46], [47];
[48], [491, [50], [51], [52], [531, [541, [55], [56], [57], [581, [59]. [60], [61], [62], [64].
[651, [66], [67], [68], [69], [701, [71]. [72], [73], [74], [75], [76], [77], [78], [79], [80],
[81], [82], [83], [84], [85], [861, [87], [88], [89], [90], [91], [92], [63, 93], [96], [97], [98],
[99], [100], [101], [102], [103], [104], [105], [106], [107], [108], [112], [113], [114], [116],
[94, 109, 119], [120], [63, 118, 123], [95, 110, 115, 125], [111, 121, 126]}.

Trong tap 69, K=14 va M=80;

P={[0], [1], [2], [3], [41, [5), [61, [7], [81, [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30), [31]. [32};
[331, [34], [35], [36], [371, [38], [39], [64], [65], [66], [67], [68], [69], [70], [71]}; va

F/PF={[0], [1], [2], [3], [4], [5), [6], [7], [8], [9, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30]. [31];
1321, [33], [34], [35], [361, [37], [381, [39], [40], [41], [42], [43], [44], [45], [46]. [47];
[48], [49], [50], [51], [52], [53], [541, [55), [56], [57], [58], [59], [60], [61], [62], [64];
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[65], [66], [67], [68], [69], [701, [71], [72], [73], [74], [75], [76], [77], [78], [79], [80],
[81], [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [63, 93], [96], [97], [98],
[99], [100], [101], [102], [103], [104], [105], [106], [108], [112], [113], [114], [116], [95,
110, 115, 120], [107, 117, 122], [94, 109, 119, 124], [95, 110, 115, 125], [111, 121, 126]}.

Trong tap 70, K=15 va M=80;

P={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31], [32],
[33], [34], [35], [36], [37], [38], [39], [64], [65], [66], [67], [68], [69], [70], [71]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44]. [45], [46], [47],
[481], [49], [50], [51], [52], [531, [541. [55], [56], [57], [58], [59], [60], [61], [62], [64];
[651, [66], [67], [68], [69], [70], [71], [72], [73], [74], [75], [76]. [77], [78], [79], [80],
[81], [82], [83], [84], [85], [86], [87, [88], [89], [90], [91], [92]. [96], [97], [98], [99],
[100], [101], [102], [63, 93, 103], [104], [105], [106], [108], [112], [113], [114], [116], [94,
109, 119], [95, 110, 115, 120], [63, 93, 118, 123], [95, 110, 115, 125], [111, 121, 126]}.

Trong tap 71, K=16 va M=80;

P={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31], [321;
[33], [341, [351, [36], [37], [38], [39], [64], [65]. [66], [67], [68], [69], [70], [71]}; va

F/PF={[0], [1], [2], [3], [4], [5]. [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25), [26], [27], [28], [29], [30], [31];
[32], [33], [34], [35], [36]. [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47].
[48], [49], [50], [51], [52], [531, [54], [55], [56], [57), [581, [59], [60], [61], [62], [64];
[65], [66], [67], [68], [69], [70], [711, [72], [73], [74), [75], [76], [77], [78], [79], [80];
[81], [82], [83], [84], [85], [86], [871, [88], [89], [90], [91], [92], [96], [97], [98]; [39],
[100], [101], [102], [63, 93, 103], [104], [105], [106], [108], [112], [113], [114], [116], [95,
110, 115, 1201, [111, 121], [107, 117, 122], [94, 109, 119, 1241}.

Trong tap 72, K=17 va M=80;

P={[0], [1], [2] [3], [4, [5), [6], [7), [8], [9], [10], [111, [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [231, [24], [25], [26], [27], [28], [29], [30], [31]; [32];
[33], [34], [35], [36], [371, [38], [39], [64], [65], [66], [67], [68], [69], [70], [71]}; va
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F/PF={[0], [1], [2], [31, [4], [5]. [6], [71, [8]. [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[32], [33], [341, [35], [36], [37], [38], [39], [40], [41], [42]. [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [53], [54]. [55], [56]. [57], [58]. [59], [60], [61], [62], [64],
[651, [66], [67], [68], [69], [701, [71], [72], [73], [74], [75], [76], [77], [78], [79], [80],
[81], [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [96]. [97], [98], [99],
[100], [101], [102], [63, 93, 103], [104], [105], [106], [108], [112], [113], [114], [116], [95,
110, 115, 120], [107, 117, 122], [94, 109, 119, 124]}.

Trong tap 73, K=18 va M=80;

P={[0], [1], [2], [3], [4], [5], [6], [71. [8], [9], [10], [11], [12], [13], [14], [15], [16], -
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30]. [31], [32],
[33],[34],[35],[36],[37],[38],[39],[64],[65],[66],[67],[68],[69],[70],[71]};Vé

F/PF={[0], [1], [2], [3), [4], [5), [6]. [7], [8], [91, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [531, [54], [55], [56], [571, [58], [59], [60], [61], [64], [65],
[66], [671, [68]. [69], [70], [711, [72], [73], [74], [75], [76], [771, [78], [79], [80], [81],
[82],[83],[84],[85],[86],[87],[88],[89],[90],[92],[96],[97],[98],[99],[100],[101],
[102],[104],[105],[106],[108],[112],[113],[114],[91,111,116],[63,93,103,118L
[95,110,115,120],[91,111,121],[62,107,117,122],[94,109,119,124]}.

Trong tap 74, K=19 va M=80;

P={[0], [1], [2], [3], [4, [5), [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16];
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], (31], [32];
[33], [34], [35], [36], [371, [381], [39], [64], [65], [661, [67], [68], [69], [70], [71]}; va

F/PF={[0], [1], [2], [3], [4), (5], [6], [7], [8], [9, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29), [30}. [31};
1321, [33], [34], [35], [361, [37], [38], [39], [40], [41], [42], [43], [44]. [45], [46]. [47],
[48], [49], [501, [51], [52], [53], [541, [55], [56], [57], [58], [59], [60], [61], [64] [65];
[661, [67), [681, [691, [701, [711, [72], [73], [74], [75], [76], (771, [78], [79], [80], [81],
[82],[83],[84],[85],[86],[87],[88],[89],[90],[92],[96],[97],[98],[99],[100],[101],
[102],[104],[105],[106],[108],[112],[113],[114],[63,93, 103, 118], [95, 110, 115,
120],[91,111,116,121],[62,107,117,122],[94,109,119,124]}.
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Trong tap 75, K=20 va M=80;

P={[0], [1], [2], [3], [4], [5]. [6]. [7], [8], [91, [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31], [32],
[33],[34],[35],[36],[37],[38],[39],[64],[65],[66],[67],[68],[69],[70],[71]};vé

F/PF={[0], [1], [2], [3], [4], [5]. [6], [7], [8]. [91, [10], [11], [12], [13]. [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30]. [31],
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [53], [54], [55], [56], [57], [58], [59]. [60], [64], [65], [66],
[671, [681, [691, [70], [71], [72], [73], [741, [75], [76], [77], [78], [79], [80], [81], [82],
[83], [84], [85], [86], [62, 871, [88], [89], [90], [92], [96], [971, [98], [99], [100], [101],
[102],[104],[105],[106],[108],[112],[113],[114],[63,93, 103, 118], [95, 110, 115,
120],[61,91,111,116,121],[62,107,117,122],[94,109,119,124]}.

Trong tap 76, K=21 va M=80;

P={[0], [1], [2], [31, [4], [51, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31], [32],
[331, [34], [35], [36], [371, [38], [39], [641, [65, [66], [67], [68], [69], [70], [711}; va

F/PF={[0], [1], [2], [3), [4], [5], [6], [7], [8], [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [27], [28], [29], [30], [31].
[32], [33], [341, [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47];
[48], [49], [50], [51], [52], [53], [54], [55), [56], [57], [581, [59], [60], [64], [65], [66],
[67], [681, [69], [70], [711, [72], [73], [74], [75], [76], [771, [78]. [79], [80], [81], [82],
[83], [84], [85], [86], [62, 87],[88],[89],[90],[92],[96],[97],[98],[99],[100],[101],
[102],[104],[105],[106],[108],[112],[113],[94,109,114],[63,93,103,118],[61,91,
111, 116, 121], [62, 107, 117, 122], [94, 109, 119, 124]}.

Trong tap 77, K=22 va M=80;

P={[01, [1], [2], [3], [4], [5], [61, [7], [8], [9], [10], [11], [12], [13], [14], [15], [16].
[17], [18], [191, [20], [21], [22], 231, [24], [25], [26], [27], [28], [29], [30], [31], [321,
[33],[34],[35],[36],[37],[38],[39],[64],[65],[66],[67],[68],[69],[70],[71]};Va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7] [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], (30, [31};
1321, [33], [341, [35], [36], [371, [38], [39], [40], [41], [42], [43], [44], [45], [46], [47];
[48], [49], [50], [51], [52], [53], [54], [55], [56], [57], [581, [59], [60], [64]. [65]. [66];
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[67], [68], [69], [70], [711, [72], [73], [74], [75], [76], [77], [78], [79], [80], [81], [82],
[83], [84], [85], [86], [62, 87], [88], [89], [90], [92], [96], [97], [98], [99], [100], [101],
[102], [104], [105], [106], [63, 93, 103, 108], [112], [113], [94, 109, 114], [61, 91, 111,
116], [95, 110, 115, 120], [94, 109, 119, 124]}.

Trong tap 78, M=96: dot 15; va

P={[0], [1], [2] [3], [4], [5], [6], [7]. [81, [9], [10], [111, [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26]. [27], [28], [29], [30], [31]}.

Trong tap 79, K=12 va M=96;

P={[0], [1], [2], [3], [4], [5], [6], [7]. [81, [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31];
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47].
[48], [49], [50], [51], [52], [531, [54], [55], [56], [571, [58], [59], [60], [61], [62], [64],
(651, [66], [67], [68], [69], [701, [71], [72], [73], [741, [75], [76], [77], [78], [79], [80];
[81], [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [93], [96], [97], [98],
[99], [100], [101], [102], [103], [104], [105], [106], [107], [108], [112], [113], [114], [116],
[94, 109, 119], [120], [63, 118, 123], [94, 109, 124], [95, 110, 115, 125], [111, 121, 126]}.

Trong tap 80, K=13 va M=96;

P={[0], [11, [2], [3], [4], [5, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31]}; va

F/PF={[0], [1], [2], [3), [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]).
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31].
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [501, [51], [52], [53], [541, [55], [56]. [57], [58], [59], [60]. [61], [62], [64],
[65], [66], [67], [68], [69], [701, [711, [72], [73], [74], [75], [76], [77]. [78], [79], [80],
[81], [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [63, 93], [96], [97], [98].
[99], [100], [101], [102], [103], [104], [105], [106], [107], [108], [112], [113], [114], [116],
[94, 109, 119], [120], [63, 118, 123], [95, 110, 115, 125], [111, 121, 126]}.

Trong tap 81, K=14 va M=96;

P={[0], [1], [2], [3] [41, [5), [6], [71, [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31]}; va
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F/PF={[0], [1], [2], [3], [4], [5), [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24]. [25], [26], [27], [28], [29], [30], [31],
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [501, [51], [52], [53], [54]. [55], [56]. [57], [58], [59], [60], [61], [62], [64],
[65], [66], [67], [68], [69], [70], [71], [72], [73], [74], [75], [76], [77], [78], [79], [80],
[81], [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [63, 93], [96], [97], [98],
[99], [100], [101], [102], [103], [104], [105], [106], [108], [112], [113], [114], [116], [94,
109, 119], [95, 110, 115, 120], [63, 118, 123], [95, 110, 115, 125], [111, 121, 126]}.

Trong tap 82, K=15 va M=96;

P={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [7], 8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31];
(321, [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [53], [54], [55], [56], [57], [58], [59], [60], [61], [62], [64];
[651, [66], [67], [68], [69], [70], [71], [72], [73], [74], (751, [76]. [771, [78], [79], [80],
[81], [82], [83], [84], [85], [861, [87], [88], [89], [90], [91], [92], [96], [97], [98]. [59];
[100], [101], [102], [63, 93, 103], [104], [105], [106], [108], [112], [113], [114], [116], [95,
110, 115, 120], [63, 93, 118, 123], [94, 109, 119, 124], [95, 110, 115, 125], [111, 121,
126]}.

Trong tap 83, K=16 va M=96;

P={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31]}; va

F/PF={[0], [1], [2], [3], [4], [5, [6], [7], [8]. [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24]. [25], [26], [27], [28], [29], (301, [31];
[32], [33], [341, [35], [36], [371, [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [501, [51], [52], [531, [54], [55], [56], [57], 58], [59], [60], [61], [62], [64],
[65], [66], [67], [68], [69], [70], [71], [72], [73], [74), [751, [76], [77], [78], [79], [80],
[81], [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [96], [97], [98], [99];
[100], [101], [102], [63, 93, 103], [104], [105], [106], [108], [112], [113], [114], [116], [95,
110, 115, 120], [111, 1211, [107, 117, 122], [94, 109, 119, 124]}.

Trong tap 84, K=17 va M=96;
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P={[0], [11, [21, [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]. [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31];
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [511, [52], [53], [54], [55], [56]. [57], [58], [59], [60], [61], [62], [64],
[65], [66], [67], [68], [69], [70], [71], [72], [73], [74], [75], [76]. [77], [78], [79], [80],
[811, [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [96], [97], [98]. [39];
[100], [101], [102], [63, 93, 103], [104], [105], [106], [108], [112], [113], [114], [116], [95,
110, 115, 1201, [107, 117, 122], [94, 109, 119, 124]}.

Trong tap 85, K=18 va M=96;

P={[0], [1], [2], [3], [41, (5, [6]. [71, [8], [9], [10], [11], [12], [13], [14], [15], [16];
[17], [18], [19], [20], [21]; [22], [23], [24], [25], [26], [27], [28], [29], [30], [311}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31].
[321, [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [531, [54], [55], [56], [57], [581], [59], [60], [61], [62], [64].
[651, [66], [67], [68], [69], [701, [71], [72], [73], [741, [75], [76], [771, (78], [79], [80],
(817, [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [96]. [97], [98], [99];
[100], [101], [102], [63, 93, 103], [104], [105], [106], [108], [112], [113], [114], [111,
116], [95, 110, 115, 120], [94, 109, 119, 124]}.

Trong tap 86, K=19 va M=96;

P={[0], [1]. [2], [3], [4], [5, [6], [7]. [81, [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [311}; va

F/PF={[0], [1], [2], [3], [4), [5], [6), [7]. [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], (301, [31];
[32], [33], [34], [35], [36]. [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47];
[48], [49], [50], [51], [52], [53), [54], [55], [56], [57], [581, [59], [60], [61], [64], [65],
[66], [67], [68], [69], [701, [711, [72], [73], [74), [75], [76], [77], [78], [79), [80]. [81];
[82], [83], [84], [85], [86], [87], [88], [89], [90], [92], [96], [97], [98], [99], [100], [101],
[102], [104], [105], [106], [108], [112], [113], [114], [91, 111, 116], [95, 110, 115, 120],
[91, 111, 121], [62, 107, 117, 122], [94, 109, 119, 1241}.
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Trong tip 87, K=20 va M=96;

P={[0], [1], [2], [3], [4], [5], [6], [7], [8], [91, [10], [11], [12], [13], [14], [15], [16],
[17],[18],[19],[20],[21],[22],[23],[24],[25],[26],[27],[28],[29],[30],[31]};Va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8]. [91, [101, [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [29], [30], [31],
[32], [331], [34], [35], [36]. [37], [38], [39], [40], [41], [42], [43], [44], [45], [46]. [47];
[48], [49], [50], [51], [52], [53], [54], [55], [56], [57], [58], [59], [60], [61], [64], [65],
[66], [671, [681], [69], [70], [711, [72], [731, [74], [75], [76], [77], [78], [79], [80], [81].
[82], [83], [84], [85], [86], [62, 87], [88], [89], [90], [92], [96], [97], [98], [99], [100],
[101],[102],[104],[105],[106],[108],[112],[113],[114],[91,111,116],[95,110,115,
120], [62, 107, 117, 122], [94, 109, 119, 124]}.

Trong tap 88, K=21 va M=96;

P={[01, [1], [2], [3], [4], [5), [61, [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17],[18],[19],[20],[21],[22],[23],[24],[25],[26],[27],[28],[29],[30],[31]};Va

F/PF={[0], [1], [2], [3], [4), [51. [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [531, [541, [55], [56], [57], [581, [59]. [60], [64], [65], [66],
[67], [68], [69], [70], [711, [72], [731, [74], [75], [76], [771, [78], [79], [80], [81], [82],
[83], [84], [85], [86], [62, 87],[88],[89],[90],[92],[96],[97],[98],[99],[100],[101],
[102],[104],[105],[106],[108],[112],[113],[94,109,114],[61,91, 111, 116], [95, 110,
115, 1201, [62, 107, 117, 122], [94, 109, 119, 124]}.

Trong tap 89, K=22 va M=96;

P={[0], [11, [2], [3], [4], [51, [61, [7], [81, [9], [10], [11], [12], [13], [14], [15], [16],
[17],[18],[19],[20],[21],[22],[23],[24],[25],[26],[27],[28],[29],[30],[31]};va

F/PF={[0], [1], [2], [3], [4], [5], [6], [71. [8], [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[32], [33], [34], [35], [361, [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [501, [51], [52], [53], [54], [55], [561. [57), [58], [59] [60], [64], [65], [66],
(671, [68], [691, [701, [711, [72], [73], [74], [751, [76], [77), [78]. [79], [80], [81], [82],
[83], [84], [85], [86], [62, 87],[88],[89],[90],[92],[96],[97],[98],[99],[100],[101],
[102],[104],[105],[106],[63,93,103,108],[112],[113],[94,109,114],[61,91,111,
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116], [95, 110, 115, 120], [94, 109, 119, 124]}.

Dua trén cac phuong én dugc dé cap ¢ trén, néu J' 1a 8 va M=48, 64, 80, hoic 96, thi
céc thong sb céu thanh chi tiét ctia ma cyc ma K=12 dén 22 nhu sau:

Trong tap 90, K=12 va M=48;

P={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8]. [91, [101, [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[34],[35],[36],[37],[38],[39],[40],[41],[42],[43],[44],[48],[49],[50],[52],[31, 46,
51, 56], [53, 58], [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 91, K=13 va M=48;

P={[0], [1], [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4], [5], [6], [7], [81, [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33];
[34],[35],[36],[37],[38],[39],[40],[41],[42],[44],[48],[49],[50],[52],[3], 46, 51,
56L[43,53,58L[30,45,55,60L[31,46,51,61L[47,57,62]}

Trong tap 92, K=14 va M=438;

P={[0], [1], [2], [3] [4], [5], [6], [7]. [81, [9], [10], [11], [12], [13], [14], [15]}; va

E/PF={[0], [1], [2], [3), [4], [5), [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56L[43,53,58L[30,45,55,60L[31,46,51,61L[47,57,62]}

Trong tap 93, K=15 va M=48;

P={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9] [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], (33], [34];
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [50], [47, 521, [31, 46, 51,
56], [43, 53, 58], [30, 45, 55, 601, [47, 57, 62]}.

Trong tap 94, K=16 va M=43,;

P={[0], [1], [2]. [3], [4], [5], [6], [7], [8, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF=([0], [1], [2]. [3], [4], [5], [6], [7]. [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [191, [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34],
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [30, 45, 50], [47, 52], [31,
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46, 51, 56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 95, K=17 va M=48;

P={[0], [1], [2], [3], [4], [5], [6], [71, [81, [91, [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [31, [4], [5]. [6], [7), [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [37], [38], [29, 391, [40], [41], [42], [29, 44], [48], [49], [30, 45, 50], [47, 52],
[31, 46, 51, 56], [30, 45, 55, 60]}.

Trong tap 96, K=18 va M=48;

P={[0], [1], [2], [3], [4], [51, [6], [7]. [81, [9], [101, [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35];
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 50], [27, 47, 52],
[31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 97, K=19 va M=48;

P={[0], [1], [2], [3], [4], [5], [61, [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4], [5], [6]. [71. [8], [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35],
[36], [37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47,
52], [31, 46, 51, 56], [30, 45, 55, 601}.

Trong tap 98, K=20 va M=48;

P={[0], [1], [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [51, [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35].
[36], [37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47,
52], [31, 46, 51, 56]}.

Trong tap 99, K=21 va M=438,;

P={[0], [1]. [2], [3], [4], [5, [61, [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

E/PF={[0], [1], [2], [3], [4], [51, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [38], [40], [31, 411, [27, 42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 501, [27, 47, 52],
[31, 46, 51, 56]}.

Trong tap 100, K=22 va M=48;
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P={[0], [1]1, [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [11, [21], [3], [4], [5]. [6], [7], [81, [9], [10], [11], [12], [13], [14], [15],
[16],[17],[18],[19],[20],[21],[22],[24],[25],[26],[23,128],[32],[33],[34],[35],[36],
[37], [23, 38], [40], [31, 41], [27, 42], [48], [29, 39, 44, 49], [27, 47, 52], [31, 46, 51, 56],
[30, 45, 50, 55, 60]}.

Trong tp 101, K=12 va M=64;

P = tap réng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7), [8], [91, [101, [11], [12], [13]. [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [29], [32], [33],
[34],[35],[36],[37],[38],[39],[40],[41],[42],[43],[44],[48],[49],[50],[52],[3(L 45,
55, [31, 46, 51, 561, [54, 591, [31, 46, 51, 611, [47, 57, 62]}.

Trong tp 102, K=13 va M=64,

P = tip rong; va

F/PF=([0], [1], [2], [3], [4], [5], [6], [7], [8), [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [27], [28], [29], [32], [33];
[34],[35],[36],[37],[38],[39],[40],[41],[42],[44],[48],[49],[50],[52],[3(L 45, 55],
[31, 46, 51, 56], [54, 59], [31, 46, 51, 611, [47, 57, 62]}.

Trong tap 103, K=14 va M=64;

P = tap rong; va

E/PF={[0], [1], [2], [3], [4], [5), [6, [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [27], [28], [32], [33], [34].
[35], [36], [371, [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [30, 45, 55],
[31,46,51,56L[29,54,59L[31,46,51,61L[47,57,62]}

Trong tap 104, K=15 va M=64;

P = tép rdng; va

F/PF={[0], [1], [2], [3], [4], [5]. [6], [7], 8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 105, K=16 va M=64;

P = tip rdng; va

F/PF={[0], [1], [2], [3], [4), [5], [6], [7, [8], [9], [10], [11], [12], [13], [14], [15],
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[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34],
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [30, 45, 50], [47, 52], [31,
46, 51, 56], [31, 46, 51, 611, [47, 57, 62]}.

Trong tap 106, K=17 va M=64;

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28]. [32], [33], [34], [35],
[36], [37], [38], [40], [41], [42], [29, 39, 441, [48], [49], [30, 45, 501, [27, 47, 52], [31, 46,
51, 56], [27, 47, 571, [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 107, K=18 va M=64,

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [13],
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [28], [32], [33], [34]. [35];
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47, 52],
[31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 108, K=19 va M=64;

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35], [36];
[37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47, 52], [31,
46, 51, 56], [23, 43, 53, 58], [30, 45, 55, 60]}.

Trong tap 109, K=20 va M=64,

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [81], [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34]. [35], [36];
[37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47, 52],
[31, 46, 51, 56], [30, 45, 55, 60]}.

Trong tap 110, K=21 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [27, 42], [29, 39, 441, [48], [29, 39, 49], [30, 45, 50], [27, 47, 52],
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[31, 46, 51, 56]}.

Trong tap 111, K=22 va M=64,

P = tap rong; va

F/PF={[0], 1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [16],
[17],[18],[19],[20],[21],[22],[24],[25],[26],[23,128],[32],[33],[34],[35],[36],[37],
[38], [40], [31, 41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [15, 30, 45, 501, [27, 47, 52],
[31, 46, 51, 56]}.

Trong tap 112, K=12 va M=80;

P={[0], [1], [2], [3], [4], [5], [61, [7]. [8], [9, [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31], [32].
[33],[34],[35],[36],[37],[38],[39],[64],[65],[66],[67],[68],[69],[70],[71]};Vé

F/PF={[0], [1], [2], [3], [4], [5, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[32], [33], [341, [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [531], [54], [55], [56], [571, [58], [59], [60], [61], [62], [64],
[65], [66], [67], [68], [69], [70], [71], [72], [73], [74], [75], [76], [77], [78], [79], [80],
[81],[82],[83],[84],[85],[86],[87],[88],[89],[90],[91],[92],[63,!93],[96],[97],[98],
[99],[100],[101],[102],[103],[104],[105],[106],[107],[108],[112],[113],[114],[116L
[95,110,115,120],[117,122],[63,118,123],[94,109,119,124],[95,110,115,125L
[111, 121, 126]}.

Trong tap 113, K=13 va M=380;

P={[01, [1], [2], [3], [4], [5], [61, [7], [81, [9], [10], [11], [12], [13], [14], [15], [16].
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30]. [31], [32].
[33],[34],[35],[36],[37],[38],[39],[64],[65],[66],[67],[68],[69],[70],[71]};va

F/PF={[0], [1], [2], [3], [4], [51, [6), [7], [8), [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29]. [30], [31];
[32], [33], [34], [35], [36]. [37], [381], [39], [40], [41], [42], [43], [44], [45], [46], [47];
[48], [49], [501, [51], [52], [53], [541, [55]. [56], [57], (581, [59]. [60], [61], [62], [64],
(651, [66], [671, [68], [69], [70], [71], [72], [73], [74], [75], [76], [77], [78], [79], [80];
[81],[82],[83],[84],[85],[86],[87],[88],[89],[90],[91],[92],[63,593],[96],[97],[98],
[99], [100], [101], [102], [63, 103],[104],[105],[106],[107],[108],[112],[113],[114],
[116],[94,109,119],[95,110,115,120],[63,118,123],[95,110,115,125],[111,121,
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126]}.

Trong tap 114, K=14 va M=80;

P={[0], [1], [2], [3], [4], [5], [6], [7], [8], [91, [101, [11], [12], [13], [14], [15], [16],
[17], [18], [19], [201, [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31]. [32],
[33], [34], [351, [36], [371, [38], [39], [64], [65], [66], [67], [68], [69], [70], [71]}; va

F/PF={[0], [1], [2], [3], [4], [5). [6], [7], [81, [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31];
[321, [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [491, [50], [51], [52], [53], [54], [55], [56], [57], [58], [59]. [60], [61], [62], [64],
[65], [66], [67], [68], [69], [70], [71], [72], [73], [74], [75], [76], [77], [78], [79], [80].
[81],[82],[83],[84],[85],[86],[87],[88],[89],[90],[91],[92],[63,!93],[96],[97],[98],
[99], [100], [101], [102], [63, 103], [104], [105], [106], [108], [112], [113], [114], [116],
[95,110,115,120],[107,117,122],[94,109,119,124],[95,110,115,125],[111,121,
126]}.

Trong tap 115, K=15 va M=80;

P={[0], [1, [2], [3], [4], [5], [6], [71. [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31], [32];
[33],[34],[35],[36],[37],[38],[39],[64],[65],[66],[67],[68],[69],[70],[71]};Vé

E/PF={[0], [1], [2], [3), [4], [5), [6], [7], [8], [91, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31].
[32], [331, [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47].
[48], [49], [501, [51], [52], [53], [54], [55], [56], [57], 58], [59], [60], [61], [62], [64],
[651, [661, [67], [68], [69], [701, [711, [72], [73], [741, [75], [76]. [77], [78], [79], [80];
[81], [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [96], [97], [98], [99];
[100],[101],[102],[63,!13,103],[104],[105],[106],[108],[112],[113],[114],[116],[94,
109,119],[95,110,115,120],[63,93,118,123],[95,110,115,125],[111,121,126]}.

Trong tap 116, K=16 va M=80;

P=([0], [1], [2], [3], [41, [5), [6], [71, [81, [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29]; [30], (31}, [32];
[33], [34], [351, [36], [37], [38], [39], [64], [65], [66], [67], [68], [69], [70], [71]}; va

F/PF={[0], [11, [2], [3], [4], [5], [6], [7]. [8], [9], [101, [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
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[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [511, [52], [53], [54], [55], [56], [57]. [58], [59]. [60], [61], [62], [64],
[65], [66], [67], [68], [69], [70], [71], [72], [73], [74], [75], [76), [77], [78], [79]. [80],
[811, [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [96], [97], [98]. [99];
[100], [101], [102], [63, 93, 103], [104], [105], [106], [108], [112], [113], [114], [111,
116], [95, 110, 115, 120], [111, 121], [107, 117, 122], [94, 109, 119, 1241}.

Trong tap 117, K=17 va M=80;

P={[0], [1], [2], [3], [4], [5], [6], [71. [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31], [32].
[33], [34], [35], [36], [37], [38], [39], [64], [65], [66], [67], [68], [69], [70], [71]}; va

F/PF={[0], [1], [2], [3), [4], [5], [6], [7], [81], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[32], [331, [34], [35], [36], [37], [381, [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [531, [54], [55], [56], [57], [581, [59], [60], [61], [62], [64],
[65], [661, [67], [68], [69], [70], [71], [72], [73], [74], [75], [76]. [771. [78], [79], [80],
[81], [82], [83], [84], [85], [86], [871, [88], [89], [90], [91], [92], [96], [97]. 98], [99],
[100], [101], [102], [63, 93, 103], [104], [105], [106], [108], [112], [113], [114], [111,
116], [95, 110, 115, 120], [107, 117, 122], [94, 109, 119, 1241}.

Trong tap 118, K=18 va M=380;

P={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], (27, [28], [29], [30], [31], [32],
[33], [341, [351, [36], [37], [381, [39], [64], [65], [66], [67], [68], [69], [70], [71]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [71, [8], [9], [10], [11], [12], [13], [14], [15].
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [29], [30], [31];
[32], [33], [34], [35], [36], [37], [381, [39], [40], [41], [42], [43], [44]. [45], [46]. [47],
[48], [49], [501, [51], [52], [53], [541, [55], [56]. [57], [58], [59], [60], [61], [64], [65],
[66], [67), [681, [69], [701, [711, [72], [73], [741, [75], [76], [771, [78], [79], [80], [81];
[82], [83], [841, [85], [86], [62, 87], [88], [89], [90], [92], [96], [97], [98], [99], [100],
[101], [102], [104], [105], [106], [108], [112], [113], [114], [91, 111, 116], [63, 93, 103,
118], [95, 110, 115, 120], [91, 111, 121], [62, 107, 117, 122], [94, 109, 119, 124]}.

Trong tap 119, K=19 va M=80;

P={[0], [1], [2], [3], [41, [51, [61, [71, [8]. [9], [10], [11], [12], [13], [14], [15], [16],
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[17], [18], [19], [20], [21], [22], [23], [24], [25]. [26], [27], [28], [29], [30], [31], [32],
[331], [34], [35], [36], [37], [38], [39], [64], [65], [66], [67], [68], [69], [70], [71]}; va

F/PF={[0], [1], [2], [3], [4], [5]. [6], [7], [81, [9], [10], [11], [12], [13], [14], [15],
[16], [17), [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [511, [52], [53], [54], [55], [56], [57), [58], [59], [60], [61], [64], [65],
[66], [67], [68], [69], [70], [71], [72], [73], [741. [75], [76], [77], [78], [79], [80], [81],
[82], [83], [84], [85], [86], [62, 87], [88], [89], [90], [92], [96], [97], [98], [99], [100],
[101], [102], [104], [105], [106], [108], [112], [113], [94, 109, 114], [63, 93, 103, 118],
[95, 110, 115, 120], [91, 111, 116, 121], [62, 107, 117, 122], [94, 109, 119, 124]}.

Trong tap 120, K=20 va M=80;

P={[0], [1], [21, [3], [4], [51, [6], [7], [81, [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31], [32],
[33], [34], [35], [36], [37], [38], [39], [64], [65], [66], [67], [68], [69], [70], [71]}; va

F/PF={[0], [1], [2], [3], [4], [5], 6], [7], [8], [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[321, [33], [341, [35], [36], [37], [38], [39], [40], [41], [42], [43]. [44], [45], [46], [47],
[48], [49], [50], [51], [52], [53], [54], [55], [56], [57], [58], [59]. [60], [64], [65], [66],
[67], [68], [69], [70], [71], [72], [73], [74], [75], [76], (771, [78]. [79]. [80], [81], [82],
[83], [84], [85], [86], [62, 871, [88], [89], [90], [92], [96], [97], [98], [99], [100], [101],
[102], [104], [105], [106], [63, 93, 103, 108], [112], [113], [94, 109, 114], [63, 93, 103,
118], [95, 110, 115, 120], [61, 91, 111, 116, 121], [62, 107, 117, 122], [94, 109, 119,
1241}.

Trong tap 121, K=21 va M=80;

P=([0], [1], [2], [3], [4], [51, [6], [7], [81, [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [231, [24], [25], [26], [27], [28], [29], [30]. [31], [32],
[33], [34], [351, [36], [371, [38], [39], [64], [65]. [66], [67], [68], [69], [70], [71]}; va

F/PF={[0], [1], [2], [3], [4), [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31];
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43]. [44], [45], [46], [47].
[48], [491], [50], [51], [52], [531, [541, [55], [56], [57), [581, [59], [60], [64], [65], [66],
[67], [68], [69], [70], [71], [72], [731, [74], [75], [76], [77], [78], [79], [80], [81], [82],
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[83], [84], [85], [86], [62, 871, [88], [89], [901, [92], [96], [97], [98], [99], [100], [101],
[102], [104], [105], [106], [63, 93, 103, 108], [112], [113], [94, 109, 114], [63, 93, 103,
118], [61, 91, 111, 116, 1217, [62, 107, 117, 122], [94, 109, 119, 124]}.

Trong tap 122, K=22 va M=80;

P={[0], [1], [2], [3], [4], [5], [6]. [7), [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28]. [29], [30], [31], [32],
[33], [34], [35], [36], [37], [38], [391, [64], [65], [66], [67], [68], [69], [70], [71]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [29], [30], [31],
[32], [33], [341, [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45]. [46], [47],
[48], [49], [50], [51], [52], [53], [54], [55], [56], [57], [58], [59]. [60], [64], [65], [66],
[67], [68], [69], [70], [71], [72], [73], [74], [75], [76], (771, [78]. [79] [80], [81], [82],
[83], [84], [85], [86], [62, 871, [88], [891], [90], [92], [96], [97], [98], [99], [100], [101],
[102], [104], [105], [106], [63, 93, 103, 108], [112], [63, 93, 103, 113], [94, 109, 114], [61,
91, 111, 116], [95, 110, 115, 120], [94, 109, 119, 124]}.

Trong tap 123, K=12 va M=96;

P={[0], [1], [2], [3], [4], [51, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31]}; va

F/PF={[0], [1], [2], [3), [4], [5], [6]. [7], [8], [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [531, [54], [55], [56], [57], [58], [59], [60], [61], [62], [64],
[651, [66], [67], [68], [69], [701, [71], [72], [73], [74], [75], [76], [77], [78], [79]; [80],
[81], [82], [83], [84], [85]. [86], [87], [88], [89], [90], [91], [92], [63, 931, [96], [97], [98],
[99], [100], [101], [102], [103], [104], [105], [106], [107], [108], [112], [113], [114], [116],
[94, 109, 119], [95, 110, 115, 120], [63, 118, 123], [94, 109, 124], [95, 110, 115, 125],
[111, 121, 126]}.

Trong tap 124, K=13 va M=96;

P={[0], [1], [2], [3], [41, [5), [6], [7], [81, [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30]. [311}; va

E/PF={[0], [1], [2], [3], [4], [5), [6, [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], (30}, [31].
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[32], [331, [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [53], [54], [55], [56]. [57], [58], [59], [60], [61], [62], [64],
[65], [66], [67], [68], [691, [70], [71], [72], [73], [74], [75], [76], [77], [78], [79], [80],
[81],[82],[83],[84],[85],[86],[87],[88],[89],[90],[91],[92],[63,!93],[96],[97],[98],
[99],[100],[101],[102],[63,103],[104],[105],[106],[107],[108],[112],[113],[114L
[116],[94,109,119],[95,110,115,120],[63,118,123],[95,110,115,125],[111,121,
126]}.

Trong tap 125, K=14 va M=96;

P={[0], [11, [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17],[18],[19],[20],[21],[22],[23],[24],[25],[26],[27],[28],[29],[30],[31]};vé

F/PF=([0], [1], [2], [3], [4], [5), [6]. [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31];
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47].
[48], [49], [50], [51], [52], [53], [54], [55], [56], [571, [58], [59]. [60], [61], [62], [64],
[651, [66], [67], [68], [69], [70], [71], [72], [73], [74], [75], [76], [77]. [78], [79], [80],
[81],[82],[83],[84],[85],[86],[87],[88],[89],[90],[91],[92],[63,93],[96],[97],[98L
[99],[100],[101],[102],[63,103],[104],[105],[106],[108],[112],[113],[114],[116L
[94,109,119],[95,110,115,120],[63,118,123],[95,110,115,125],[111,121,126]}

Trong tap 126, K=15 va M=96;

P={[0], [1], [2], [3], [4], [5, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17],[18],[19],[20],[21],[22],[23],[24],[25],[26],[27],[28],[29],[30],[31]};vé

F/PF={[0], [1], [2], [3], [4], (5], [6] [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], 30}, [31],
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [53], [54], [551, [56], [57], [58], [59], [60], [61], [62], [64],
[65], [66], [67], [68], [69], [70], [711, [72], [73], [74], [75], [76], [77], [78], [79], [80];
[81], [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [96]. [97], [98]; [99].
[100],[101],[102],[63,513,103],[104],[105],[106],[108],[112],[113],[114],[116],[95,
110,115,120],[63,93,118,123],[94,109,119,124],[95,110,115,125],[111,121,
126]}.

Trong tap 127, K=16 va M=96;

P={([0], [1], [2], [3], [41, [51, [6], [71, [81, [9], [10], [11], [12], [13], [14], [15], [16],
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[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [171, [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30]. [31],
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [511, [52], [53], [54], [55], [56], [57], [58], [59]. [60], [61]. [62], [64],
[65], [66], [67], [68], [69], [70], [71], [72], [73], [74], [75], [76]. [77], [78], [79], [80],
[81], [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [96], [97], [98], [99],
[100], [101], [102], [63, 93, 103], [104], [105], [106], [108], [112], [113], [114], [111,
116],[95,110,115,120],[111,121],[107,117,122],[94,109,119,124]}.

Trong tap 128, K=17 va M=96;

P={[0], [1], [2], [31, [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17],[18],[19],[20],[21],[22],[23],[24],[25],[26],[27],[28],[29],[30],[31]};Vé

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[32], [33], [341, [35], [36], [37], [38], [39], [40], [41], [42], [43]. [44], [45], [46], [47],
[48], [49], [50], [51], [52], [53], [54], [55], [56], [57], [58], [59]. [60], [61], [62], [64],
[651, [66], [67], [68], [69], [70], [711, [72], [73], [74], (751, [76]. [77], [78], [79], [80],
[81], [82], [83], [84], [85], [86], [87], [88], [89], [90], [91], [92], [96], [97]. [98], [99],
[100], [101], [102], [63, 93, 103], [104], [105], [106], [108], [112], [113], [114], [111,
116], [95, 110, 115, 120], [107, 117, 122], [94, 109, 119, 124]}.

Trong tap 129, K=18 va M=96;

P={[0], [1], [2], [3], [4], [5], [6], [7]. [81, [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31]}; va

E/PF={[0], [1], [2], [3], [4], [5], [6], [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27), [28], [29], [30], [31],
[32], [33], [34], [35], [36], [37], [381, [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [511, [52], [53], [541, [55], [56], [57], [581, [59], [60], [61], [62], [64].
[65], [66], [67], [68], [69], [701, [711, [72], [73], [741, [75], [76], [77], [78], [79], [80].
[81], [82], [83], [84], [85], [86], [871, [88], [89], [90], [911, [92], [96]. [97], (98], [99)],
[100], [101], [102], [63, 93, 103],[104],[105],[106],[108],[112],[113],[114],[111,
116], [95, 110, 115, 120], [94, 109, 119, 124]}.

Trong tap 130, K=19 va M=96;
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P={[0], [11, [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [311}; va

F/PF={[0], [1], [2], [31, [4], [5]. [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18), [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [29], [30], [31],
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [53], [54], [55], [56], [57], [58], [59]. [60], [61], [64], [65],
[66], [67], [68], [69], [70], [711, [72], [73], [74], [75], [76], [77]. [78], [79], [80], [81],
[82], [83], [84], [85], [86], [62, 871, [88], [89], [90], [92], [961, [97], [98], [99], [100],
[101], [102], [104], [105], [106], [108], [112], [113], [94, 109, 114], [91, 111, 116], [95,
110, 115, 120], [91, 111, 121], [62, 107, 117, 122], [94, 109, 119, 124]}.

Trong tap 131, K=20 va M=96;

P={[0], [1], [2], [3]. [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31]}; va

F/PF={[0], [1], [2], [3], [4], [5], 6], [7], [81, [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31],
[321, [33], [341, [35], [36], [37], [38], [39], [40], [41], [42], [43]. [44], [45], [46], [47],
[48], [49], [50], [51], [52], [531], [54], [55], [56], [571, [58], [59], [60], [61], [64], [65];
[661, [67), [68], [69], [70], [71], [72], [73], [74], [75], [76], [77]. [78], [79). [80], [81],
[82], [83], [84], [85], [86], [62, 87], [88], [89], [90], [92], [96], [97], [98], [99], [100],
[101], [102], [104], [105], [106], [63, 93, 103, 108], [112], [113], [94, 109, 114], [91, 111,
116], [95, 110, 115, 120], [62, 107, 117, 122], [94, 109, 119, 1241}.

Trong tap 132, K=21 va M=96;

P={[0], [1], [2], [3], [41, [5, [6], [7]. [81, [9], [10], [11], [12], [13], [14], [15], [16],
[17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30], [31]}; va

F/PF={[0], [1]. [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30}; [31],
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [53], [541, [55], [56], [57], [581, [59], [60], [64], [65], [66],
[67], [68], [69], [70], [711, [72), [73], [74], [75], [76], [77], (78], [79], [80], [81], [82];
[83], [84], [85], [86], [62, 871, [88], [89], [90], [92], [96], [97], [98], [99], [100], [101],
[102], [104], [105], [106], [63, 93, 103, 108], [112], [113], [94, 109, 114], [61, 91, 111,
116], [95, 110, 115, 120], [62, 107, 117, 122], [94, 109, 119, 124]}.
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Trong tap 133, K=22 va M=96;

P={[0], [11, [2], [3], [4], [51, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15], [16],
[17],[18],[19],[20],[21],[22],[23],[24],[25],[26],[27],[28],[29],[30],[31]};vé

F/PF={[0], [1], [2], [3], [4], [5], [6], [71, [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29]. [30], [31];
[32], [33], [34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47],
[48], [49], [50], [51], [52], [53], [54], [55], [56], [57], [58], [59], [60], [64]. [65], [66],
[67], [68], [69], [70], [71], [72], [73], [741, [75], [76], [77], [78], [79], [80], [81], [82],
[83], [84], [85], [86], [62, 871, [88], [89], [90], [92], [96], [971, [98], [99], [100], [101],
[102],[104],[105],[106],[63,93,103,108],[112],[63,93,103,113],[94,109,114],[61,
91, 111, 116], [95, 110, 115, 120], [94, 109, 119, 124]}.

Céc thong s cAu thanh chi tiét co hiéu suit t6t hon ma nhan duoc dua trén mot
phuong an bét k¥ trong s6 cac phuong an duge dé cap & trén clia sang ché cu thé nhu sau:

Néu J' 12 6 v M=48 holic 64, thi cac thong sb chu thanh chi tiét cia ma cwc ma
K=12 dén 22 nhu sau:

Trong tap 134, K=12 va M=48;

P={[0], [1], [2], [3], [4], [5], [61, [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], (5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [27], [28], [29], [32], [33];
[34],[35],[36],[37],[38],[39],[40],[41],[42],[43],[44],[48],[49],[50],[52],[56],[53,
58], [30, 45, 55, 601, [31, 46, 51, 611, [47, 57, 62]}.

Trong tap 135, K=13 va M=48;

P={[01, [1], [2], [3], [4], [51, [6], [7, [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4], 51, [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33].
[34],[35],[36],[37],[38],[39],[40],[41],[42],[44],[48],[49],[50],[52],[3], 46, 51,
56L[43,53,58L[30,45,55,60L[31,46,51,61L[47,57,62]}

Trong tap 136, K=14 va M=43,;

P={[0], [11, [2], [3], [41, [5], [6], [7], [8], [9], [10], [111, [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], (5], [6], [7]. [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51, 56],
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[43, 53, 58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tip 137, K=15 va M=438;

P={[0], [1], [2], [3], [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5]. [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [32], [33], [34],
[35], [36], [37], [38], [29; 39], [40], [411, [42], [44], [48], [49], [50], [52], [31, 46, 51, 56],
[43, 53, 58], [30, 45, 55, 601, [47, 57, 62]}.

Trong tap 138, K=16 va M=48;

P={[0], [1], [2], [31, [4], [5], [6]. [7], [81], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34],
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 139, K=17 va M=48;

P={[0], [11, [2], [3], [4], [51, [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4], [5, [6]. [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28]. [32], [33]. [34], [35];
[36],[37],[38],[40],[41],[42],[44],[48],[49],[50],[27,47,52],[30,45,55],[29,39,
54,591, [31, 46, 51, 56, 61], [27, 47, 57, 62]}.

Trong tap 140, K=18 va M=48,;

P={[0], [1], [2], [3], [41, [51, [6], [7], [8], [91, [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34]; [3>];
[36], [37], [38], [40], [41], [42], [44], [48], [49], [30, 45, 501, [27, 47, 521, [29, 39, 54, 59],
[31, 46, 51, 56, 61], [27, 47, 57, 62]}.

Trong tap 141, K=19 va M=43;

P={[01, [1], [2], [3], [4], [5, [6], [71. [8], [9], [10], [11], [12], [13], [14], [151}; va

F/PF={[0], [1], [2], [3], [4], [51, [6], [7]. [8], [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35],
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [49], [30, 45, 50], [27, 47, 52], [31, 46,
51, 56], [30, 45, 55, 601}.

Trong tap 142, K=20 va M=48;
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P={[0], [1], [21, [31, [4], [5], [6], [71, [81, [91. [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [11, [2], [3], [4], [5), [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35];
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27, 47, 52],
[31, 46, 51, 56]}.

Trong tap 143, K=21 va M=438;

P={[0], [1], [2], [3], [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6), [7], [8]. [9], [101, [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32]. [33], [34], [35], [36],
[37L[38L[40L[41L[27,42L[29,39,44L[48L[29,39,49L[30,45,50L[27,47,52L
[31, 46,51, 56]}.

Trong tap 144, K=22 va M=48;

P={[0], [1], [21, [3], [4], [51, [6], [7]. [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [81, [91, [101, [11], [12], [13], [14], [15],
[16],[17],[18],[19],[20],[21],[22],[24],[25],[26],[23,128],[32],[33],[34],[35],[36],
[37],[38],[40],[41],[27,42],[48],[29,39,44,49],[30,45,50],[27,47,52],[31,46,51,
561}.

Trong tap 145, K=12 va M=64;

P = tap rong; va

F/PF={[0], [1], [2] [3], [4], [5), [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[34],[35],[36],[37],[38],[39],[40],[41],[42],[43],[44],[48],[49],[50],[52],[3(L 45,
55, [56], [54, 59], [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 146, K=13 va M=64;

P = tap rdng; va

E/PF={[0], [1], [2], [3], [4], [5], [6], [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32]; [33],
[34], [35], [36], [37], [38], [39], [40], [41], [42], [44], [48], [49], [50], [52], [30, 45, 55],
[31,46,51,56L[54,59L[31,46,51,61L[47,57,62]}

Trong tap 147, K=14 va M=64;

P=tap rSng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
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[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34],
[35], [36], [371, [38], [29, 391, [40], [41], [42], [44], [48], [49], [501, [52], [30, 45, 55], [31,
46, 51, 56], [29, 54, 591, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 148, K=15 va M=64;

P = tip rong; va

F/PF={[0], [1], [2], [3), [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [371, [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [52], [30, 45, 551, [29,
54, 591, [31, 46, 51, 56, 61], [47, 57, 62]}.

Trong tap 149, K=16 va M=64;

P = tép rOng; va

F/PF={[0], [1], [2], [3], [4], [5], [6), [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 150, K=17 va M=64;

P = tap rOng; va

F/PF={[0], [1], [2. [3], [4], [5], [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [221], [23], [24], [25], [26], [28], [32], [33], [34], [35);
[36], [37], [38], [40], [41], [42], [44], [48], [49], [50], [27, 47, 521, [30, 45, 55], [29, 39,
54,591, [31, 46, 51, 56, 611, [27, 47, 57, 62]}.

Trong tap 151, K=18 va M=64;

P = tap rdng; va

F/PF={[0], [11, [2], [3], [4], 5], [6], [7), [8], [9], [101, [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28]. [32], [33], [34]; [35],
[36], [37], [38], [40], [41], [42], [44], [48], [49], [30, 45, 50], [27, 47, 52], [29, 39, 54, 591,
[31, 46, 51, 56, 61], [27, 47, 57, 62]}.

Trong tap 152, K=19 va M=64;

P = t4p rOng; va

F/PF={[0], [1], [2, [3], [4], [5], [61, [7), [8], [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35], [36],
[37],[38],[40],[41],[42],[29,39,44],[48],[49],[30,45,50],[27,47,52],[31,46,51,

-72-



38578

56], [23, 43, 53, 58], [30, 45, 55, 60]}.

Trong tap 153, K=20 va M=64,

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7]. [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35]. [36];
[37],[38],[40],[41],[42],[29,39,44],[48],[29,39,49],[30,45,50],[27,47,52],[31,
46, 51, 56], [30, 45, 55, 601}.

Trong tap 154, K=21 va M=64;

P = tap rong; va

F/PF={[0], [1], [2], [3), [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35], [36],
[37],[38],[40],[41],[42],[29,39,44],[48],[29,39,49],[30,45,50],[27,47,52],[31,
46, 51, 56]}.

Trong tap 155, K=22 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], (6, [7]. [8], [9], [10], [11], [12], [13], [14], [16],
[17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35), [36], [37];
[38],[40],[41],[27,42],[29,39,44],[48],[29,39,49],[15,30,45,50],[27,47,52],[31,
46, 51, 56]}.

Dua trén cac phuong an dugc dé cap & trén, sang ché con @& xuét thém phuong an
mé rong sau day:

Quy trinh cAu thanh biéu thic kiém tra nhw sau: D6i voi mdi vi tri bit kiém tra trong
vecto twong tmg v6i mdi vi tri bit kidm tra, thi mot sb vi tri bit thong tin c6 s6 hang nho
hon sb hang cua vi tri bit kidm tra dugc chon (bang cich st dung bd ghi dich vong mddun
5). Biéu thire kidm tra duoc cu thanh béng cach st dung céc vi tri bit thong tin nay va vi
tr{ bit kiém tra dugc chon hién tai. M3i vi tri bit kiém tra trong mdi vecto vi tri bit kiém
tra dugc duyét theo cach nay cho dén khi tht ca cac biéu thuc kiém tra c6 thé duoc ciu
thanh, dé tao thanh tap bidu thirc kiém tra. T4t nhién, trong quy trinh chu thanh biéu thirc
kiém tra, khong vi tri bit thong tin nao co6 thé dugc chon. Biéu thitc kiém tra nhén dugc
theo cach nay chi bao gébm mot phin tir chi béo vi tri bit kiém tra. Trong trudng hop nay,
vi tri bit kiém tra tvong dwong véi vi tri bit dong bang.

Khi biéu thirc kiém tra khong thé duoc cAu thanh bing cach sir dung vi tri bit kiém
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tra duge chon theo quy tic tao bidu thirc kiém tra (vi dy, bang cach sit dung bd ghi dich
vong modun 5), cu thé 13, khong bit thong tin nao co thé duoc kidm tra bang cach sir dung
vi trf bit kiém tra, c6 thé dugc coi 1a vi tri bit dong biang dugc kiém tra bing céach sir dung
vi tri bit kiém tra. Do d6, sb luong thuc té cuia céc biéu thirc kidm tra duoc ciu thanh kha
dung c6 thé nhé hon J'. Trong truong hop nay, néu I' bidu thtrc kiém tra cAn phai dugc céu
thanh, thi sé lugng biéu thirc kidm tra dugc tang 1én dén J' bang céch st dung hai cach
thirc sau day:

Theo céach thirc 1, sau khi K+J' vi tri bit tin cdy nhit dugc loai bé khoi tAt ca cac
kénh con (céc vi tri bit) theo thir ty giam din cua @0 tin cdy, thi cc vi tri bit con lai dugc
chon lam céc vi tri bit kiém tra, dé tiép tuc cAu thanh biéu thirc kiém tra, cho dén khi J'
bidu thirc kidm tra c¢6 thé dugc ciu thanh.

Theo cach thirc 2, sau khi K+J' vi tri bit tin cly nhit duoc loai bd khoi tt ca cac
kénh con (c4c vi tri bit) theo thir tw gidm dan cua sd thi tu vi tri bit, thi cac vi tri bit con
lai dugce chon lam céc vi tri bit kiém tra, dé tiép tuc cdu thanh biéu thirc kiém tra, cho dén
khi J' bidu thirc kiém tra c6 thé dugc cdu thanh.

Tay chon 13, khi 7'=6, M=48 hoic 64, va K=12 dén 22, thi cic thong s6 cu thanh
ma bao gdm it nhét sb lugng cac biéu thirc kiém tra hiru hi¢u ma nho hon 6 duge t6i uu
theo cach thire 1. Cac biéu thirc dugc chon 1a cac biéu thirc dugc st dung trong budc 1
dén bude 8 theo phuong an dugc dé cap & trén. Céc thong sé cAu thanh dugc tbi vu ma
bao gém sb lugng cac bidu thirc kiém tra duge cdu thanh ma dat dén 6 cu thé nhu sau:

Trong tap 156, K=12 va M=48;

P={[0], [1] [2], [3], [4], [5], (61, [7]. [81, [9] [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4], [5), [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[341, [35], [36], [371, [38], [39], [40], [41], [42], [43], [44], [48], [49], [50], [47, 52], [31,
46, 51, 56, [53, 58], [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 157, K=13 va M=438,;

P={[0], [1], [2], [3], [4], [51, [61, [7]. [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33];
[34], [35], [36], [371, [38], [39], [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [43, 53, 58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.
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Trong tap 158, K=14 va M=48,;

P={[0], [1], [2], [3], [4], [51, [6], [7], [8] [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3]. [4], [5], [6], [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24]. [25], [26], [27], [28], [32], [33], [34],
[35], [36], [371, [38], [29, 391, [40], [41], [42], [44], [48], [49], [501, [52], [31, 46, 51, 56],
[43, 53, 58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 159, K=15 va M=438,;

P={[0], [1], [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34],

[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [47, 571, [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 160, K=16 va M=48;

P={[0], [11, [2], [3], [4], [5], [61, [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5), [6]. [71, [8], [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34].
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [30, 45, 501, [47, 52], [31,
46, 51, 56], [43, 53, 58], [30, 45, 55, 601}.

Trong tip 161, K=17 va M=48;

P={[0], [1], [2], [3], [41, [5], [61, [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4], [5), [6]. [71, [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [49], [30, 45, 50], [47, 52], [31,
46, 51, 56], [43, 53, 58], [30, 45, 55, 601}.

Trong tap 162, K=18 va M=48;

P={[0], [1], [2], [3], [4], [5] [6], [7]. [81, [91, [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34]; [3>];
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [49], [30, 45, 50], [27, 47, 52], [31, 46,
51, 56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 163, K=19 va M=48;

P={[01, [1], [2], [3], [4], [5, [6], [71. [8], [91], [10], [11], [12], [13], [14], [15]}; va
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F/PF={[0], [1], [2], [3], [4], [5], [6]. (7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34]. [35],
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47, 52],
[31, 46, 51, 56], [30, 45, 55, 60]}.

Trong tip 164, K=20 va M=48;

P={[0], [1], [2], [3], [4], [5], [6], [7], [81], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6), [7], [8], [91, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32]. [33], [34], [35]. [36],
[37], [38], [401], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27, 47, 52], [31,
46, 51, 56], [30, 45, 55, 60]}.

Trong tap 165, K=21 va M=48;

P={[0], [11, [2], [3], [4], [5] [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2), [3], [4], [5], [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], (28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [27, 42], [29, 39, 441, [48], [29, 39, 49], [27, 47, 52], [31, 46, 51, 56],
[30, 45, 50, 55, 60]}.

Trong tap 166, K=22 va M=48;

P={[0], [1], [2], [3] [4], [5]. [6], [7]. [8] [9], [101, [11], [12], [13], [14], [15]}; va

E/PF={[0], [1], [2], [3], [4], [5), [6, [71. [8], [9], [10], [11], [12], [13], [14], [15],
[16],[17],[18],[19],[20],[21],[22],[24],[25],[26],[23,128],[32],[33],[34],[35],[36],
[37L[38L[40L[41L[27,42L[48L[29,39,44,49L[30,45,50L[27,47,52L[31,46,5L
56]}.

Trong tap 167, K=12 va M=64;

P = tip rdng; va

E/PF={[0], [1], [2], [3], [4], [5), [6], [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[34],[35],[36],[37],[38],[39],[40],[41],[42],[43],[44],[48],[49],[50],[47; 52], [31,
46,51,56],[53,58],[30,45,55,60],[31,46,51,61],[47,57,62]}.

Trong tap 168, K=13 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [51. [6], [7]. [8], [91, [101, [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33];
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[34], [35], [36], [37], [38], [39], [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
561, [43, 53, 58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tp 169, K=14 va M=64;

P=tip r5ng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [32], [33], [34],
[35], [36], [371, [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51, 56],
[43, 53, 58], [30, 45, 55, 60], [31, 46, 51, 611, [47, 57, 62]}.

Trong tap 170, K=15 va M=64,

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [71. [8], [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [32], [33], [34],
[35], [361, [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [47, 57], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 171, K=16 va M=64,

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [71. [8], [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34],
[35], [36], [37], [38], [40], [41], [42], [44], [48], [49], [30, 45, 501, [47, 521, [31, 46, 51,
561, [47, 571, [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 172, K=17 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5, [6], [7], [81, [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34]; [35];
[36], [37], [38], [40], [41], [42], [44], [48], [49], [30, 45, 501, [27, 47, 52], [31, 46, 51, 56],
[27, 47, 571, [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 173, K=18 va M=64;

P=tap réng; va

F/PF={[0], [1], [2], [3], [4], [51, [6], [71. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17), [181, [19], [20], [21], [22], [23]. [24], [25], [26], [28], [32], [33], [34] [3>];
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [49], [30, 45, 50], [27, 47, 52], [31, 46,
51, 56], [43, 53, 58], [30, 45, 55, 60]}.
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Trong tap 174, K=19 va M=64,

P =tap réng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32]. [33], [34], [35], [36],
[37], [38], [40], [41], [42], [29, 39, 44], [48], [49], [30, 45, 50], [27, 47, 52], [31, 46, 51,
56], [23, 43, 53, 58], [30, 45, 55, 601}.

Trong tap 175, K=20 va M=64;

P = tap rdng; va

F/PF={[0], 1], [2]. [3], [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32]. [33], [34], [35], [36],
[37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27, 47, 52], [31,
46, 51, 56], [30, 45, 55, 60]}.

Trong tip 176, K=21 va M=64;

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32]. [33], [34], [35], [36],
[37],[38],[40],[41],[27,42],[48],[29,39,44,49],[30,45,50],[27,47,52],[31,46,51,
56], [30, 45, 55, 60]}.

Trong tap 177, K=22 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3), [4], [5, [6], [71, [8], [91, [101, [11], [12], [13], [14], [15],
[16],[17],[18],[19],[20],[21],[22],[24],[25],[26],[23,128],[32],[33],[34],[35],[36],
[37L[38L[4OL[41L[27,42L[48L[29,39,44,49L[30,45,50L[27,47,52L[31,46,5L
561}.

Tay chon 13, khi J'=6, M=48 hoic 64, va K=12 dén 22, thi céc thong s6 cu thanh
ma bao gdm it nhét sb luong cic biéu thitc kiém tra hitu hiéu ma nho hon 6 dugc t61 wu
theo cach thuac 1. Céac thong sb tdi wu duge chon l1a cac gia tri dugc thé hién trong tap L4
theo phuong én dugc dé cap & trén. Céc thong sé cAu thanh dugc t6i ru ma bao gdm s6
luong céc bidu thire kiém tra dugc cdu thanh ma dat dén 6 cu thé nhu sau:

Trong tap 178, K=12 va M=48;

P={[0], [1], [2], [3], [41, [5], [6], [71, [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [21, [3], [4], [5], [6), [71, [8], [9], [101, [11], [12], [13], [14], [15],
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[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[341, [35], [36], [37], [38], [39], [40], [41], [42], [43], [44], [48], [49], [50], [47, 52], [31,
46, 51, 561, [53, 58], [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 179, K=13 va M=438;

P={[0], [1], [2], [3], [41, [51, [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7), [8], [91, [101, [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [29], [32], [33],
[34], [35], [361, [37], [38], [39], [401], [41], [42], [44], [48], [49], [501, [47, 52], [31, 46, 51,
56L[43,53,58L[30,45,55,60L[31,46,51,61L[47,57,62]}

Trong tap 180, K=14 va M=48;

P={[0], [1], [2], [3], [4], [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4], [5], [6]. [7], [8], [91, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34],
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [50], [52], [31, 46, 51, 56],
[43,53,58L[30,45,55,60L[31,46,51,61L[47,57,62]}

Trong tap 181, K=15 va M=48;

P={[0], [1], [2], [3], [4], [5], (6], [7]. [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [43, 53, 58], [30, 45, 55, 60], [47, 57, 62]}.

Trong tap 182, K=16 va M=48;

P={[0], [1], [2], [3], [4], [5], (6], [7]. [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [71, [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25), [26], [27], [28], [32], [33], [34],
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [30, 45, 50], [47, 52], [31,
46, 51, 56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 183, K=17 va M=48;

P={[01, (1], [2], [3], [4], [5), [61, [7]. [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [21, [3], [4], [5], [6), [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [371, [38], [29, 391, [40], [41], [42], [29, 441, [48], [49], [30, 45, 50], [47, 52],
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[31, 46, 51, 56], [30, 45, 55, 60]}.

Trong tp 184, K=18 va M=438;

P={[0], [1], [2], [3], [41, [5]. [6] [7], [81], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7, [8], [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35],
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [49], [30, 45, 501, [27, 47, 52], [31, 46,
51, 56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 185, K=19 va M=48;

P={[0], [1], [2], [3), [41], [51, [6], [7], [8], [9], [10], [11], [12]. [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28]. [32], [33], [34], [35],
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 501, [27, 47, 52],
[31, 46, 51, 56], [30, 45, 55, 60]}.

Trong tap 186, K=20 va M=48;

P=([0], [1], [2], [3], [41, [5], (6], [7], [81, [9] [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5] [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35].
[36], [37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 50], [27, 47,
521, [31, 46, 51, 56]}.

Trong tap 187, K=21 va M=48;

P={[0], [1], [2], [3], [41, [5], [6], [7). [81, [9, [10], [11], [12], [13], [14], [15]}; va

E/PF={[0], [1], [2], [3], [4], [5], [6], [71, [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35]; [36];
[37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27, 47, 52],
31,46, 51, 56]}. |

Trong tap 188, K=22 va M=48;

P={[01, [1], [2], [3], [41, [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14] [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [27, 42], [48], [29, 39, 44, 49], [27, 47, 52], [31, 46, 51, 56], [30, 45,
50, 55, 601} .

Trong tap 189, K=12 va M=64;
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P = tip rong; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [101], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[34],[35],[36],[37],[38],[39],[40],[41],[42],[43],[44],[48],[49],[50],[47; 52], [30,
45, 551, [31, 46, 51, 561, [54, 591, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 190, K=13 va M=64;

I’=t@pr5ng;vé

F/PF={[0], [1], [2], [3], [4], [5], [6]. [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[34],[35],[36],[37],[38],[39],[40],[41],[42],[44],[48],[49],[50],[47; 52], [30, 45,
55L[31,46,51,56L[54,59L[31,46,51,61L[47,57,62]}

Trong tap 191, K=14 va M=64;

P = tip rdng; va

E/PF={[0], [1], [2], [3), [4], [5], [6], [7], [81], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34].
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [52], [30, 45, 55], [31,
46, 51, 56], [29, 54, 59], [31, 46, 51, 611, [47, 57, 62]}.

Trong tap 192, K=15 va M=64;

P = tap rOng; va

F/PF={[0], [1], [2], [3], [4], (5], [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]. [28], [32], [33], [34];
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [50], [47, 52], [31, 46, 51,
56], [30, 45, 55, 60], [31, 46, 51, 611, [47, 57, 62]}.

Trong tap 193, K=16 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5]. [6], [7]. [8], [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27] [28], [32], [33], [34];
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [30, 45, 50], [47, 52], [31,
46, 51, 56], [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 194, K=17 va M=64;

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5], [6], (7] [8], [9], [10], [11], [12], [13], [14]; [15];
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[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33]. [34], [35];
[36], [37], [38], [40], [41], [42], [44], [48], [49], [30, 45, 50], [27, 47, 52], [31, 46, 51, 56],
[27, 47, 571, [43, 53, 58], [30, 45, 55, 601}.

Trong tap 195, K=18 va M=64;

P = tap rong; va

F/PF={[0], [11, [2], [3], [4], [51, [6), [7), [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35];
[36], [371, [38], [40], [41], [42], [29, 39, 44], [48], [49], [30, 45, 501, [27, 47, 52], [31, 46,
51, 56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 196, K=19 va M=64;

P = tap rOng; va

F/PF={[0], [1], [2], [3]. [4], [5], [6], [7], 81, [9], [10], [11], [12], [13], [14], [15],
[16], [171, [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35]. [36];
[37],[38],[40],[41],[42],[29,39,44],[48],[49],[30,45,50],[27,47,52],[31,46,51,
56], [23, 43, 53, 58], [30, 45, 55, 60]}.

Trong tap 197, K=20 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 501, [27, 47, 52], [31,
46, 51, 56], [30, 45, 55, 60]}.

Trong tap 198, K=21 va M=64;

P = tap rOng; va

F/PF={[0], [1], [2], [3], [4], [51. [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34]. [35], [36],
[37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27, 47, 52],
[31, 46, 51, 56]}.

Trong tap 199, K=22 va M=64;

P = tap rOng; va

F/PF={[0], [1], [2], [3], [4), 51, [6], [7]. [8], [9], [10], [11], [12], [13], [14], [16],
[17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33], [34]. [35], [36], [37],
[38L[40L[41L[27,42L[29,39,44L[48L[29,39,49L[15,30,45,50L[27,47,52L[31,
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46, 51, 56]}.

Tuy chon 13, khi I'=6, M=48, va K=12 dén 22, thi c4c thong sb cAu thanh ma bao
gém sb luong bidu thirc kiém tra hitu hiéu ma nh6 hon 8 dugc tdi wu theo cach thuc 1.
Céc biéu thirc dugce chon 13 céc biéu thirc dugc st dung trong budc 1 dén budc 8 theo
phuong &n dugc dé cap & trén. Céc thong sé chu thanh dugc tdi wu ma bao gdm sb luong
cac bidu thire kiém tra dugc cdu thanh ma dat dén 8 cu thé nhu sau:

Trong tap 200, K=12 va M=48;

P={[0], [1], [2] [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [7]. [8], [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33].
[34], [35], [36), [371, [38], [39], [401, [31, 41], [42], [43], [44], [48], [49], [30, 45, 50], [47,
52], [31, 46, 51, 561, [53, 58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 201, K=13 va M=48;

P={[0], [1], [2], [3], [41, [5], [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4], [5], [6]. [7], [8], [91, [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[34], [35], [36], [371, [38], [39], [40], [31, 41], [42], [44], [48], [49], [30, 45, 50], [47, 52],
[31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 202, K=14 va M=48;

P={[0], [1], [2], [3), [41, [5], [6, [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

E/PF={[0], [1], [2], [3], [4], [5), [6, [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34].
[35], [36], [371, [38], [29, 391, [40], [41], [42], [44], [48], [49], [30, 45, 50], [47, 52], [31,
46, 51, 56], [43, 53, 581, [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 203, K=15 va M=48;

P={[0], [1], [2], [3], [41, [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [371, [38], [29, 391, [40], [41], [42], [29, 44), [48], [49], [30, 45, 50], [47, 52],
[31, 46, 51, 561, [47, 57], [43, 53, 58], [30, 45, 55, 601}.

Trong tap 204, K=16 va M=48;

P={[0], [1], [2]. [3], [4], [5], [61, [7], [81, [91, [10], [11], [12], [13], [14], [15]}; va
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F/PF={[0], [1], [2], [3], [4], [5]. [6]. [7], [8], [9], [10], [11], [12], [13], [14], [13],
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [27], [28], [32], [33], [34],
[35], [36], [37], [38], [29, 391, [40], [41], [42], [29, 44], [48], [29, 49], [30, 45, 50], [47,
52], [31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 205, K=17 va M=48,;

P={[0], [11, [2], [3], [4]. [5], [6], [71, [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [51, [6]. [7]. [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33]. [34];
[35], [36], [37], [38], [40], [31, 411, [42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 50], [47,
521, [31, 46, 51, 561, [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 206, K=18 va M=438,;

P={[0], [1], [2], [3], [41, [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [81, [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35],
[36], [37], [38], [40], [41], [27, 42], [29, 39, 44], {48], [29, 39, 49], [30, 45, 50], [27, 47,
52], [31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 207, K=19 va M=48;

P={[0], [11, [2], [3], [4], [5], (61, [71. [81, [9], [10], [11], [12], [13], [14], [15]}; va

E/PF={[0], [1], [2], [3], [4], [5]. [6]. [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [3>];
[36], [37], [38], [40], [31, 41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27,
47, 52], [31, 46, 51, 56], [30, 45, 55, 60]}.

Trong tap 208, K=20 va M=43;

P={[0], [11, [2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PE={[0], [1], [2], [3], [4), [5], [6], [71, [8], [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27, 47, 52],
[31, 46, 51, 56], [30, 45, 55, 601}.

Trong tap 209, K=21 va M=48;

p={[0], [1], [21, [3], [4], [5). [6], [7), [81, [9], [10], [11], [12], [13] [14], [15]}; va

F/PF={[0], [1], [2], [3], [4), [5], [6], [7] [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
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[37], [38], [40], [31, 411, [27, 42], [29, 39, 44], [48], [29, 39, 49], [27, 47, 52], [31, 46, 51,
56], [30, 45, 50, 55, 60]}.

Trong tap 210, K=22 va M=48;

P={[01, [1], [2], [3] [4], [5]. [6], [71, [8], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5]. [6], [71, [81, [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35]. [36],
[37], [23, 38], [40], [31, 411, [27, 42], [48], [29, 39, 44, 491, [30, 45, 50], [27, 47, 52], [31,
46,51, 56]}.

Trong tap 211, K=12 va M=64,

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5), [61, [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25], [26], [27], [28], [29], [32], [33],
[34], [35], [36], [371, [38], [39], [40], [31, 41], [42], [43], [44], [48], [49], [30, 45, 50], [47,
52], [31, 46, 51, 56], [53, 58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 212, K=13 va M=64;

P = t4p rdng; va

F/PF={[0], [1], [2], [3], [4], [5), [6]. [7], [8], [91, [10], [11], [12], [13]. [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25] [26], [27], [28], [29], [32], [33],
[34], [35], [36], [37], [38], [39], [40], [31, 41], [42], [44], [48], [49], [30, 45, 50], [47, 52],
[31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 60], [31, 46, 51, 611, [47, 57, 62]}.

Trong tap 213, K=14 va M=64;

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5], (6], [7], [81, [9], [10], [11], [12], [13]; [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]; [28], [32], [33], [34]),
[35], [36], [371, [38], [29, 39], [40], [41], [42], [44], [48], [49], [30, 45, 50, [47, 52], [31,
46, 51, 56], [43, 53, 58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tip 214, K=15 va M=64;

P = tAp rong; va

F/PF={([0], [1], [2], [31, [4], [5), [6]. [7], [81, [91, [10], [11], [12], [13]; [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27]; [28], [32], [33], [34],
[35], [36], [371, [38], [29, 39], [40], [41], [42], [29, 44], [48], [49], [30, 45, 50], [47, 52],
[31, 46, 51, 56], [47, 571, [43, 53, 58], [30, 45, 55, 60]}.
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Trong tap 215, K=16 va M=64;

P = tip rong; va

F/PF=([0], [1], [2], [3], [4], [5, (6], [7], 8], [9], [10], [11], [12}; [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25]; [26], [27], [28], [32], [33], [34];
[35], [36], [371, [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 50], [47, 52],
[31, 46, 51, 56], [47, 57], [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 216, K=17 va M=64;

P = tip rong; va

F/PF={[0], [1], 2], [3], [4], [5, [6], [7], [8]. 9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25]; [26], [28], [32], [33], [34], [35];
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47, 52],
[31, 46, 51, 56], [27, 47, 571, [43, 53, 58], [30, 45, 55, 60]}.

Trong tap 217, K=18 va M=64;

P = tip rdng; va

F/PF=([0], [11, [2], [31, [4], [5), [6], [71, [81. [9], [101, [11]; [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25]; [26], [28], [32], [33], [34], [35],
[36], [37], [38], [40], [41], [27, 42], [29, 39, 441, [48], [29, 39, 491, [30, 45, 501, [27, 47,
521, [31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 601}.

Trong tap 218, K=19 va M=64;

P = tip rdng; va

F/PF={[0], [11, [2], (31, [4], [5], [6], [7], (8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25]. [26], [28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [27, 421, [29, 39, 441, [48], [29, 39, 491, [30, 45, 501, [27, 47, 52],
[31, 46, 51, 56], [23, 43, 53, 58], [30, 45, 55, 60]}.

Trong tap 219, K=20 va M=64;

P = tip rdng; va

F/PF={[0], [1, [2], [3], [4]), [5), [6], [7], (8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [27, 42], 29, 39, 441, [48], [29, 39, 491, [30, 45, 501, [27, 47, 52],
[31, 46, 51, 56], [30, 45, 55, 601}.

Trong tap 220, K=21 va M=64;

P = tip rdng; va
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F/PF={[0], [1], 2], [31. [41, [5], [6], [7), [3); [91, [10], [111, [12], [13], [14], [15);
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35] [36],
[37], [38], [40], [31, 411, [27, 42], [48], [29, 39, 44, 49], [30, 45, 501, [27, 47,52}, [31, 46,
51, 56], [30, 45, 55, 601}.

Trong tép 221, K=22 va M=64;

P = tAp rong; va

F/PF={[0], [1], [21, [3], [4]. [5), [6], [7); (8], [91, [10], [11], [12], [13], [14); [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [23, 38], [40], [31, 41], [27, 42], [48], [29, 39, 44, 49], [30, 45, 501, [27, 47, 52], [31,
46, 51, 5613 |

Tay chon 13, khi J'=6, M=48, va K=12 dén 22, thi cac thong so cAu thanh ma bao
gdm s6 luong bidu thirc kiém tra hitu hiéu ma nhé hon 8 dugc t8i wu theo cach thuc 1.
Cac thong s6 t6i wu duogc chon 12 cic gia tri dugce thé hién trong bang 4 theo phuong an
duogc dé cap ¢ trén. Cac thong s6 cdu thanh dugc t6i wu ma bao gbm sb luong céac biéu
thtre kiém tra duoc chu thanh ma dat dén 8 cu thé nhu sau:

Trong tap 222, K=12 va M=438;

p=([0], [11 [2], [31 [4], [51, [6), [7]. [8]; [91, [101, [111, [12], [13], [14], [151}; va

F/PF={[0], [11, [2], [31, [4], [3), (6], [7]); 8], [91, [10], (111, [12], [13], [14); [15],
[16], [17], [18], [19], [20], [21]); (221, [231, [24], [25], [26]; [27); [28], [29], [32]. [33);
[34], [35], [36], [371, [38], [39], [40], [31, 411, [42], [43], [44], [48], [49], [30, 45, 501, [47,
521, [31, 46, 51, 56], [53, 58], [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 223, K=13 va M=48;

p={[0], [11, [2], [3], [4], (51, [6]. [7], (8], [91, [10], [111, [12], [13], [14); [15]}; va

F/PF={[0], [1], 2], [31. [4], [5], [6). [7}; (8], [91, [10], [11], [12], [13); [14], [15],
[16], 17, (181, [19], [20], [21]; [22], [231, [24], [25], [26]; [27); [28], [29], [32], [33);
[34], [35], [36] [371, 381, [39], [40], [31, 41], [42], [44], [48], [49], [30, 45, 50], [47, 521,
[31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 224, K=14 va M=43;

p={[0], [11, [2], [3], [4], [51. [6]. [7], 8], [91, [10], [11], [12], (131, [14], [15]}; va

F/PF={[0], [1, [21, [3], 4], [3), [6); [7); (8], [91, (101, [111, [12], [13); [14], [15],
[16], [17], [181], [19], [20], [21); [22], [23], [24], [25], [26], [27); [28], [32], [33], [34),
[35], [36], [37], [38], [29, 39], [40], [41], [42], [44], [48], [49], [30, 45, 501, [47, 521, [31,
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46, 51, 56], [43, 53, 58], [30, 45, 55, 601, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 225, K=15 va M=48;

P={[0], [1], [2], [3], [4], [51. [6], [7], [8], [9, [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5]. [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34];
[35], [36], [371, [38], [29, 39], [40], [41], [42], [29, 441, [48], [491, [30, 45, 501, [47, 52],
[31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 60], [47, 57, 62]}.

Trong tap 226, K=16 va M=48;

P={([0], [11, [2] [3], [41, [5], (6], [7], [81, [91, [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], 3] [4], [5), [6], [7], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32]. [33], [34];
[35], [36], [37], [38], [29, 391, [40], [41], [42], [29, 441, [48], [29, 491, [30, 45, 50], [47,
521, [31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 601}.

Trong tap 227, K=17 va M=48;

P={[0], [1], [2], [3], [4], [5], [6], [71, [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PE=([0], [1], [2], [3], [4], [5], [61, [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34],
[35], [36], [37], [38], [29, 39], [40], [31, 41], [42], [29, 441, [48], [29, 49], [30, 45, 50],
[47, 52], [31, 46, 51, 56], [30, 45, 55, 60]}.

Trong tap 228, K=18 va M=48,;

P={[0], [11, [21, [3], [4], [5, [6], [7], [8], [91, [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], 2], 3], [4], [5], [6], [7], [81, [91, [10], [11], [12], [13], [14]. [13],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35);

[36], [37], [38], [40], [41], [27, 42], [29, 39, 441, [48], [29, 39, 49], [30, 45, 50], [27, 47,
52, [31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 601}.

Trong tap 229, K=19 va M=48;

P={[0], [1], [2], [31. [4], [5, [6], [7], [81 [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5), [6], [71. [8], [9], [101, [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [211, [22], [23], [24], [25), [26], [28], [32]; [33], [34], [35],
[36], [37], [38], [40], [31, 411, [27, 42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 50], [27,
47, 52], [31, 46, 51, 56], [30, 45, 55, 60]}.

Trong tip 230, K=20 va M=48;
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P={[0], [11, [2], [31, [4], [51, [6], [7], [81, [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6]. [7], [8], [91, [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24]. [25], [26], [28], [32], [33], [34], [35];
[36],[27,37],[38],[40],[31,41],[27,42],[29,39,44],[48],[29,39,49],[30,45,50L
[27, 47, 52], [31, 46, 51, 56]}.

Trong tap 231, K=21 va M=48,;

P={[0], [1], [2], [3], [41], [5], [6], [7], [81], [9], [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3], [4], [5], [6], [7], [81, [9], [101, [11], [12], [13], [14], [15],
[16],[17],[18],[19],[20],[21],[22],[24],[25],[26],[23,128],[32],[33],[34],[35],[36],
[37], [38], [40], [31, 411, [27, 42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 50], [27, 47, 52],
[31, 46, 51, 56]}.

Trong tap 232, K=22 va M=43,;

P={[0], [1], [2], [3], [4], [5], [61, [7], [81, [91, [10], [11], [12], [13], [14], [15]}; va

F/PF={[0], [1], [2], [3), [4], [5], [6], [7], [81, [91, [101, [11], [12], [13], [14], [15],
[16],[17],[18],[19],[20],[21],[22],[24],[25],[26],[23,128],[32],[33],[34],[35],[36],
[37], [23, 38], [40], [31, 41], [27, 42], [48], [29, 39, 44, 491, [27, 47, 52], [31, 46, 51, 56],
[30, 45, 50, 55, 60]}.

Trong tap 233, K=12 va M=64;

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], 5] [6], [7], [81, [9], [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [32], [33];
[34],[35],[36],[37],[38],[39],[40],[31,41],[42],[43],[44],[48],[49],[3(Lz45,50],[47,
52L[30,45,55L[31,46,51,56L[54,59L[31,46,51,61L[47,57,62]}

Trong tap 234, K=13 va M=64;

P = tép rOng; va ’

F/PE={[0], [1], [2], [3], [4], [5], [6], [71. [81, [91, [101, [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [29], 321, [331,
[34], [35], [36], [37], [38], [39], [40], [31, 41], [42], [44], [48], [49], [30, 45, 50], [47, 52],
[30,45,55],[31,46,51,56],[54,59],[31,46,51,61],[47,57,62]}.

Trong tap 235, K=14 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4), [5], [6], [7]. [8], [91, [10], [11], [12], [13], [14]. [15];
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[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34].
[35], [36], [37], [38], [29, 391, [40], [41], [42], [44], [48], [49], [30, 45, 501, [47, 52], [30,
45, 551, [31, 46, 51, 561, [29, 54, 591, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 236, K=15 va M=64;

P = tap rdng; va

F/PE={[0], [1], [2], [3], [4], [5], [6], [7], [8], [91, [101, [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28], [32], [33], [34);
[35], [36], [371, [38], [29, 391, [40], [41], [42], [29, 441, [48], [49], [30, 45, 50], [47, 52],
[31, 46, 51, 56], [30, 45, 55, 60], [31, 46, 51, 61], [47, 57, 621}.

Trong tap 237, K=16 va M=64;

P = tap rong; va

F/PF={[0], [11, [2], [3], [4], [5], [6], [7]. [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [27], [28]. [32], [33], [34],
[35], [36], [37], [38], [29, 391, [40], [41], [42], [29, 441, [48], [29, 491, [30, 45, 50], [47,
521, [31, 46, 51, 561, [31, 46, 51, 61], [47, 57, 62]}.

Trong tap 238, K=17 va M=64;

P = tap rong; va

F/PF={[0], [1], 2], [3], [4], [5], [6], [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35],
[36], [37], [38], [40], [41], [42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 501, [27, 47, 52],
[31, 46, 51, 56), [27, 47, 571, [43, 53, 58], [30, 45, 55, 601}.

Trong tap 239, K=18 va M=64;

P = tap rong; va

F/PF={[0], [1], [2], [3], [4], [5], [61, [7], 8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [23], [24], [25], [26], [28], [32], [33], [34], [35],
[36], [37], [38], [40], [41], [27, 42], [29, 39, 44, 48], [29, 39, 491, [30, 45, 50], [27, 47,
521, [31, 46, 51, 56], [43, 53, 58], [30, 45, 55, 601}.

Trong tap 240, K=19 va M=64;

P = tip rong; va

F/PF={[0], [11, [2], [31, [4], [5], [61, 7], [81, [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [28], [32], [33]; [34], [35], [36,
[37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47, 52],
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[31, 46, 51, 56], [23, 43, 53, 58], [30, 45, 55, 60]}.

Trong tap 241, K=20 va M=64;

P = tap rdng; va

F/PF={[0], [11, [21. [3], [4], [5). [6], [7], [8], [9], [10], [11], [12], [13], [14], [15];
[16], [17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35], [36],
[37], [38], [40], [41], [27, 42], [29, 39, 44], [48], [29, 39, 491, [30, 45, 50], [27, 47, 52],
[31, 46, 51, 56], [30, 45, 55, 60]}.

Trong tap 242, K=21 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5). [6], [7], [81, [9], [10], [11], [12], [13], [14], [15],
[16], [171, [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [34], [35]. [36],
[37], [38], [40], [31, 41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [30, 45, 50], [27, 47, 52],
[31, 46, 51, 56]}.

Trong tap 243, K=22 va M=64;

P = tap rdng; va

F/PF={[0], [1], [2], [3], [4], [5], [61, [7), [8], [9], [10], [11], [12], [13], [14], [16];
[17], [18], [19], [20], [21], [22], [24], [25], [26], [23, 28], [32], [33], [341, [35]. [36], [37],
[38], [40], [31, 41], [27, 42], [29, 39, 44], [48], [29, 39, 49], [15, 30, 45, 50], [27, 47, 52],
[31, 46, 51, 56]}.

Dua trén mot phuong an bét ky trong s6 cac phuong an dugc dé cap & trén cla sang
ché, cac phuong an clia sang ché con dé xuét thém phuong 4n mo rong sau day:

M c6 thé khéc khac véi 48, 64, 80, va 96 c6 thé duge thiét ké doc 1ap, hode thiét ké
clia M c6 thd khac c6 thé nhan duge theo cach thirc 13p lai dya trén cac phuong an duge
dé cap & trén ciia M=438, 64, 80, va 96. Céc thuc 1dp lai bao gém nhung khong han ché
b&i: viéc thyue hién 13p lai theo thir ty gidm dan (hodc tht tu ting dan) cua do tin cdy, thue
hién 1gp lai theo thir ty giam dan (ho#c thur tu tang dé‘m) ctia sb thi tu vi tri bit, hodc thuc
hién I3p lai theo thir tw ddo ngugc bit theo thir tyr giam dén (hodc thi ty ting dén).

Dua trén mot phuong an bét ky trong sb cac phuong an dugc dé cap & trén cla sang
ché, cac phuong an cla sang ché con dé xuét thém phuong 4n mo rong sau day:

Céc bit kiém tra c6 thé dugc dit tai cac vi tri 6 céc trong ) hang 18 Wiyin hodc 2Win
(mot vi tri bét ky trong 56 Vi tri Wpin VA 2Wpin duge xéac dinh lam bit PC, va viéc xac dinh

khong nhit thiét dua trén do tin cdy). Ngoai ra, cach thirc nay co thé duoc két hop véi
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cach thirc khac. Vi du, céc vi tri bit ctia K bit thong tin va J' bit kiém tra dugc x4c dinh
dua trén cdc bit thong tin va céc vi tri twong d6i ctia cac bit kiém tra trong cac bit thong
tin (vi dy, céc bit kidm tra dugc phan bd trong céc bit thong tin & céc khoang cach bang
nhau hoic theo ty 1¢). Vi duy, néu chiéu dai bit thong tin K=8, thi chudi bit thong tin 13 [uo,
uy, Uy, ..., U], va J'=2, chudi bit thong tin va bit kiém tra 13 [uo, ug, P1, Uzs --+» Us, P2, U7
K+J'=10 vi tri bit c6 d9 tin cdy cao nhét dugc xé4c dinh, va céc vi tri bit ctia p; va pa 1a cac
vi tri bit kiém tra.

Dua trén mét phuong an bat ky trong sb cac phuong an dugc d& cap & trén cua sang
ché, cac phuong an clia sing ché con d& xuét thém phuong 4n md& rong sau day:

Mot phuong an bét ky trong sb cac phuong an dugc d& cap & trén cua phuong phap
18p ma/giai md ma cyc-PC theo sang ché ciling ¢6 thé duogc st dung két hop véi phuong
phap 1ap ma/giai ma ma cyc-CA hién c6. Co thé c6 ba, bbn, hoic nim bit CRC mi
cuc-CA. Da thuc cuia ba bit CRC la +x+1, da thirc cia bbén bit CRC 1a P Hx+1, va
da thirc ctia nam bit CRC 1a x’+x* x> +x*+1.

Khi ¢c6 cac bit CRC, thi cac thong sé cAu thanh cta ma cuc c6 thé nhan dugce trong

bang 8 va bang 9 sau day.

Béang 8
Wi, |K=12 |K=13 |K=14 |K=15 |K=16 K=17 |K=18 |K=19 |K=20 |K=21 |K=22
i, I
M=48 |16, 1,|16, 0,|8,1,1 |16, 0,]8,0,0 |8,0,1 8,0,0/8,0,0(8,0,01(8,0,08,0,0
0 1 0
M=64 |16, 0,|16, 0,|16, 0,(8,1,0 |8,0,0 8,2,01(80,018,0,1/8,0,08,0,0 8,2,0
1 1 1
M=96 |32, 0,|32, 0,32, 0,32, 0,/32, 0,|32, 0, 32, 0,(32, 0,|16, 0,|16, 0,|16, O,
0 0 0 0 0 0 0 0 0 0 0
M=12 |32, 0,|32, 0,|32, 0,]32, 0,32, 0,|32, 0,(32, 0,/32, 0,|16, 0,16, 0,|16, 0,
8 0 0 0 0 0 0 0 0 0 0 0
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Bang 9

W, | K=12 |K=13 |K=14 K=15 |K=16 |K=17 |K=18 |K=19 |K=20 =21 |K=22
I, 1

M=48 |16, 1,16, 1,16, 1,{16, 0,8, 0,0(8,0,0/8,0,0)8,0,0 8,0,0(8,0,0(8,0,0

0 0 0 0 ho#ic |hodc |hodc |hodc
16, 1,|16, 0,16, 0,16, O,
0 0 0 0

M=64 |16, 1,[16, 1,|16, 1,|8,1,0(8,1,0(8,1,0/8,0,0 8,0,0(8,0,0(8,0,0(8,0,0
0 0 0 hoic |hodc |hogc |hodc

8,0,0/80,0[8,0,0{16, 0,
hogc |hodc |hodc |0

16, 0,|16, 0,|16, O,

0 hodc |0 0
16, 1,
0

M=96 |32, 1,32, 1,32, 1,32, 1,32, 1,32, 1,|32, 1, 32, 1,116, 1,{16, 1,|16, 1,

M=12 |32, 1,|32, 1,32, 1,32, 1,32, 1,|32, 1,|32, 1, 32, 1,16, 1,|16, 1,|16, 1,

Theo cac phuong an dugc dé cap & trén cla sang ché, ma cuc-PC c6 loi thé hiéu suét
18 rang so voi ma cyc-CA voi sb luong bit CRC khac nhau.

Fig.6 12 hinh v& so dd so sanh hiéu suét gitta ma cye-PC va mé cyc-CA khi M=48 va
K=12 dén 22. Pa thtc cua ba bit CRC la 0xd (x3+x+1). Dua trén Fig.6, md cuc-PC co
hiéu sut téng thé t6t hon so v&i ma cuc-CA.

Fig.7 1a hinh v€ so dd so sanh hiéu suét gitta ma cyc-PC va mé cyc-CA khi M=64 va
K=12 dén 22. Da thtrc cta ba bit CRC la 0xd (x3+x+1). Dua trén Fig.7, md cuc-PC co
hiéu suét téng thé t8t hon so v&i ma cuc-CA.

Duya trén cing mot khai niém séng tao nhu phuong phap 14p ma/gidi ma ma cuc
duoc dé xuit theo céc phuong an dugc dé cap & trén cla sang ché, nhu duge thé hién trén

Fig.8, mdt phuong 4n cia sang ché con dé xuét thém thiét bi 1ap ma ma cuc 800. Thiét bi
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14p ma ma cuc 800 bao gém bd phan xéc dinh vi tri 801 va by phén lap ma/giai ma 802.
B6 phan xéc dinh vi tri 801 va b phén ma héa 802 1a cac modun chirc ndng twong ung dé
thuc hién céc phuong an phuong phap dugc thé hién trén Fig.5. Thiét bi 14p ma ma cuc
800 c6 thé duge tao cAu hinh dé thuc hién cac phuong phép 14p md/gidi md ma cyc dugce
thé hién trén Fig.5. Thiét bi 14p ma ma cyuc 800 c6 thé 1a thiét bj mang 100 hodc thiét bi
dau cudi 200 dugc thé hién trén Fig.1.

Duya trén cing mot khai niém séng tao nhu phuong phéap 14p mé/giai md ma cyc
dugc dé xudt theo cac phuong 4n dugc dé cap & trén cla sang ché, nhu duogc thé hién trén
Fig.9, mdt phuong én cla sang ché con dé& xuét thém thiét bi giai ma ma cuc 900. Thiét bi
giai ma ma cuc 900 bao gém b0 phan xac dinh vi tri 901 va bd phén giai ma 902. B phén
xé4c dinh vi tri 901 va bd phan giai ma 902 la cdc modun chirc nang tuong ung dé thuc
hién c4c phuong an phuong phép dugc thé hién trén Fig.5. Thiét bi gidi md ma cyc 900 co
thé dugc tao cAu hinh dé thyuc hién céc phuong phép 1ap méa/giai mé mé cuc dugc thé hién
trén Fig.5. Thiét bi giai ma ma cuc 900 6 thé 1a thiét bi mang 100 hodic thiét bi ddu cudi
200 duge thé hién trén Fig.1.

Dua trén cing mot khai niém sang tao nhu phuong phéap 1dp mé/giadi mad mé cyc
duoc d& xuét theo cac phuong an duge dé cap & trén cla sang ché, mot phuong 4n cua
sang ché con d& xuét thiét bi 14p ma/giai ma ma cuc dugc tao cAu hinh d thuc hién
phuong phép 1ap ma/giai ma ma cyc theo cac phuong an dugc dé cap o trén. Mot sd hoic
toan bd cac bude clia phwong phap 1ap mé/giai ma ma cuc theo cac phuong 4n dugc dé
cap & trén cO thé dugc thuc hién bang phﬁn cing hodc co thé dugc thuc hién bang ph?m
mém. Khi phuwong phép 14p ma/giai md mé cyc theo cac phuong an dugc dé cap o trén
duoc thuc hién bing phén cimg, nhw duoc thé hién trén Fig.10, thi thiét bi 14p ma/giai ma
ma cuc 1000 bao gém: mach giao dién nhap 1002, mach 16gic 1004, va mach giao dién
xuét 1006. Thiét bi 14p ma/giai md ma cuc 1000 con bao g(“)m bo thu phat 1008 va anten
1010. B0 thu phat 1008 giri/thu dit liéu béng céach st dung anten 1010.

Mach 16gic 1004 dugc tao cAu hinh dé thuc hién phuong phap 1dp md/giai md ma
cure duge thé hién trén Fig.5. D& biét chi tiét, thi c6 thé tham khao céc phin mb ta theo céc
phuong 4n phuong phap duge dé cap & trén. Cac chi tiét nay khong dugc md ta lai ¢ day.
Trong dang thuc hién cu thé, thiét bi 1ap ma/gidi ma ma cyc 1000 co thé 1a chip hodc
mach tich hgp.

Dua trén cing mot khai niém sang tao nhu phuong phap 14p ma/giai md méa cyc
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dugc d& xuét theo cac phuong an duge dé cap & trén cia sang ché, mot phuong 4n cua
sang ché con d& xudt thiét bi truyén dan dit ligu. Fig.11 1a hinh v& két chu cua thiét bi
truyén dan dit lidu (thiét bi truyén thong ching han nhu diém truy nhap, tram gbc, tram,
hoc thiét bi d4u cubi, hodc chip trén thiét bi truyén thong) duoc d& xuét theo cac dang
thuc hién cua sang ché.

Nhu duge thé hién trén Fig.11, thiét bi truyén din dit liéu 1200 c6 thé duogc thuc
hién bang cach st dung bus 1201 nhu cAu truc bus thong thuong. Dya trén céc rang bude
v& (g dung cu thé va thiét ké tdng thé cita thiét bi truyén dan dir liéu 1200, bus 1201 ¢6
thé bao gbdm sb lugng bus va ciu két ndi bit ky. Bus 1201 két nbi cac mach khéc véi
nhau, va cac mach nay bao gbm bo xir Iy 1202, vat ghi 1203, va giao dién bus 1204. Tuy
chon 14, thiét bi truyén dn dit liéu 1200 sir dung giao dién bus 1204 dé két ndi bd thich
nghi mang 1205 va b0 phan tuong tu bing céach st dung bus 1201. B¢ thich nghi mang
1205 ¢6 thé dugc tao céu hinh dé: thuc hién chirc ning xi 1y tin hiéu cla 16p vat ly trong
mang truyén thong khong ddy (ma cuy thé 1a mang ving ndi by khong diy hodc mang
twong tu néu can), va giri hogc thu tin hiéu tAn sb vo tuyén bing cach sir dung anten 1207,
Giao dién nguoi dung 1206 ¢ thé dugc két ndi véi thiét bi ddu cubi nguoi dung, vi du,
ban phim, bd hién thi, chudt, hogc cin diéu khién. Bus 1201 con ¢6 thé dugc két nbi véi
céc mach khac nhau, vi du, ngudn dinh thoi, thiét bi ngoai vi, bd didu chinh dién 4p, va
mach quan 1y dién ning. Céc mach nay da dwoc biét dén trong linh vuc k¥ thuét lién
quan, va do d6 khong duge mo t chi tiét & day.

Ngodi ra, thiét bi truyén din dir liéu 1200 c6 thé dugc tao céu hinh nhu hé théng xtt
ly thong thuong. Vi du, hé théng xtr Iy thong thuong thuong duoc goi 1a chip. H¢ théng
xur ly thong thudng bao gébm mot hodc nhiéu bo vi xit Iy ma cung cAp chirc ning cia bd
xir Iy, va b nhé ngoai ma 14 it nhat mot phan cta vat ghi 1203. Tt ca cac thanh phan nay
duoc két ndi vé6i cac mach hd trg khac bang cach st dung cAu triic bus bén ngoai.

Ngodi ra, thiét bj truyén din dir liéu 1200 c6 thé duge thyc hién bing cach sir dung
mach tich hop chuyén dung (Application-Specific Integrated Circuit, ASIC) c6 bo xr ly
1202, giao dién bus 1204, va giao dién ngudi ding 1206, hogc bing céch sir dung it nhét
mdt phan ctia vat ghi 1203 dugc tich hop thanh mot chip. Ngoai ra, thiét bi truyén din dix
liéu 1200 co thé duoc thuc hién bang cach sit dung mdt hodc nhiéu mang cdng kha 13p
trinh bing truong (Field Programmable Gate Array, FPGA), thiét bi 16gic kha 1ap trinh
(Programmable Logic Device, PLD), b0 didu khién, may trang thai, 16gic cdng, thanh
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phin phin cting rdi rac, mach phit hop khéc, hodc dang két hop bét ky ciia cdc mach ma
¢6 thé thuc hién cac chirc ning khac nhau duge mo ta trong sudt sang ché.

B6 xir Iy 1202 chiu trach nhiém cho viéc quén ly bus va xir Iy chung (bao gém viéc
thuc hién phén mém dugc luu trong vat ghi 1203). B xtt Iy 1202 ¢6 thé duogc thuc hién
bang cach st dung mot hozic nhidu bd xr Iy da ning va/hodc bd xir Iy chung dung. Cac vi
du v& b xir 1y bao gdm bd vi xit 1y, bd vi diéu khién, b xir ly DSP, va cac mach khac ma
c6 thé thuc hién phﬁn mém. Phin mém phai dugc hiéu theo nghia rong nhu 1a 1énh, dit
liéu, hodc dang két hop cua chung, bat ké viéc phén mém dugc goi 1a phﬁn mém, phr:?ln
sun, phén trung gian, vi mé, ngoén nglt md ta phén ciing, hodc dang tuong tu.

Vit ghi 1203 tach biét véi b xtt ly 1202 nhu duge thé hién trén Fig.11. Tuy nhién,
nguodi co hiéu biét trung binh vé linh vuc ky thuét nay d& dang hiéu ring vat ghi 1203
hodic phin bt ky cia vét ghi 1203 c6 thé dugc dt bén ngoai thiét bi truyén din dit liéu
1200. Vi du, vat ghi 1203 ¢c6 thé bao gbm cap truyén din, dang séng mang dugc didu bién
bang cach st dung dit liéu, va/hodc san phim mdy tinh tach biét véi nit khong day. :Tf:(lt ca
c4c phuong tién ma co thé duoc truy nhap bsi bo xir ly 1202 bf‘mg cach str dung giao dién
bus 1204. Ngoai ra, vat ghi 1203 hodc mot phan cua vat ghi 1203 ¢6 thé duoc tich hop
trong bd xir ly 1202, vi duy, ¢6 thé 12 bd nhé va/hogc thanh ghi da néng.

Bo xt ly 1202 cé thé thuc hién phwong phap 14p ma/gidi md mé cyc theo mot
phuong an bét ky trong sb cac phuong an dugc dé cap & trén cla sang ché. Noi dung cu
thé khong dugc mo ta lai & day.

Toan bd hodc mot s6 phuong 4n dugc dé cap & trén ¢ thé dugc thuc hién bing phén
mém, phin ctng, phan sun, hodc bét ky dang két hop nao cta chung. Khi cac phuong an
nay dugc thyuc hién bing phin mém, thi tAt ¢4 hoic mot sé phuwong 4n c6 thé duge thuc
hién dudi dang san phim chuong trinh may tinh. San phim chuong trinh may tinh bao
gém mot hodc nhiéu 1énh mdy tinh. Khi cdc 1énh chuong trinh may tinh dugc nap va thuc
hién trén mdy tinh, thi toan b hodc mot s6 thu tuc hodc chirc ning theo cac phuong an
cia sang ché dugc tao ra. My tinh c6 thé 1a may tinh da ning, mdy tinh chuyén dung,
mady tinh mang, hodc cac thiét bi kha lap trinh khac. Cac 1énh may tinh ¢6 thé duoc luu
trong vat ghi co thé doc duoc bang may tinh, hodc c6 thé dugc truyén tir vat ghi co thé
doc dugc bang may tinh t&i vét ghi cé thé doc dugc bang may tinh khac. Vi du, céc 1énh
may tinh co thé dugc truyén tir trang web, mdy tinh, mdy chu, hoic trung tAm dit ligu t6i

trang web, mdy tinh, mdy chi, hodc trung tdm dit liéu khéc theo céch thie truyén c6 day
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(vi du, cap dbng truc, cap quang, duong day thué bao s6 (Digital Subscriber Line, DSL)
hodc khong day (vi du, hdng ngoai, vo tuyén, hodc séng vi ba). Vét ghi c6 thé doc dugc
bing may tinh c6 thé 1a vat bt ky c¢6 thé st dung co thé truy nhap béi may tinh, hodc c6
thd 1a thiét bi luu dit lidu, ching han nhu médy chu hogc trung tdm dit liéu, tich hop mot
hodic nhidu vét c6 thé sit dung. Vit c6 thé st dung c6 thé 1a vét tir tinh (vi dy, dia mém,
dfa ctmg, hodc bang tlr), vat quang tinh (vi duy, dia DVD), vét ban din (vi dy, bd nhG &
trang thai ran (Solid State Disk, SSD)), hodc vat tuong tu.
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YEU CAU BAO HQ

1. Phuong phép xir 1y céc bit thong tin, duge thyc hién boi thiét bi trong mang truyén
thong khong day, bao gbm cac budc:

nhan K bit thong tin va chiéu dai M, trong d6 K, M 1a cac sb nguyén duong;

tao ra chudi bit, trong d6 chudi bit nay c6 N bit, N bit nay bao gbdm K bit thong tin
va sb luong J’ bit kiém tra chén 18, trong d6 N>K+J' va J'>1;

lap ma chudi bit, d& nhan chudi dugc 14p ma N-bit;

so khép ty 18 chudi dugce l4p ma N-bit, dé nhan chudi dugc so khép ty 1§, trong do
chidu dai ctia chudi dugc so khop ty 18 1a M;

didu bién chudi duoc so khép ty 18, @& nhan chudi dau ra; va

xuét ra chudi dau ra;

trong d6 khi M-K>192, thi mdt trong s6 cac bit kiém tra chin 1é dugc dat trong vi
tri bit ctia chudi bit, va vi tri bit duge xac dinh theo cac d9 tin cdy cua cac vi tri bit trong
chudi bit dé dat K bit thong tin va J' bit kiém tra chén lé.
2. Phuong phép theo diém 1, trong @6 vi tri bit cia mdt trong sb cac bit kiém tra chin 18
¢6 trong sd hang nhd nhét trong sd cac vi tri bit dé @it K bit thong tin va J' bit kiém tra
chén 1¢.
3. Phuong phép theo diém 1, trong d6 cac vi tri bit trong chudi bit dé dat K bit thong tin
duge xac dinh theo cdc dd tin ciy cla céc vi tri bit con lai trong chudi bit dé dat K bit
thong tin va J' bit kiém tra chin 1€.
4. Phuong phap theo diém 1, trong d6 budc so khdp ty 1€ chudi dugc 1ap ma N-bit, dé
nhan chudi duge so khép ty 18 bao gdm budc:

dot 18 hodc cit ngan chudi dugc 14p ma N-bit, @& nhan chudi dugc so khdp ty 1€.
5. Phuong phéap theo diém 1, trong d6 K bit thong tin bao gbm mot hodc nhidu bit kiém
du vong (cyclic redundancy check, CRC).
6. Phuong phép theo diém 1, trong d6 budc 1ap ma chudi bit dé nhan chudi dugc 14p ma
N-bit bao gdm budc:

1ap ma chudi bit theo cong thirc 1dp mi, dé nhan chudi dugc 1ap ma N-bit;

trong d6 cong thirc 14p ma la:
xlN = ulN Gy

trong do u1N= (uy, Uy,..., uy) la vecto hang nhi phén thé hién chudi bit, xlN = (X1,
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Xa,..., Xx) 12 chudi dugc 1ap ma, va Gy 12 ma trdn sinh mé cyc ¢6 N hang va N cdt.
7. Thiét bi truyén thong trong mang truyén thong khong day, bao gdm bd xtt Iy va bd nh¢
Iwu cac 1énh chuong trinh dé thuc hién boi bd xir 1y nay;
trong d6 khi dugc thyc hién bdi bd xur 1y, thi c4c 1énh chuong trinh nay lam cho thiét bi:

nhan K bit thong tin va chiu dai M, trong d6 K, M 1a céc sb6 nguyén duong;

tao ra chudi bit, trong d6 chudi bit nay c6 N bit, N bit ndy bao gbm K bit thong tin
va sb lugng J’ bit kiém tra chan 1&, trong d6 N>K+J' va I'>1;

1ap ma chudi bit, dé nhan chudi dugc 1ap ma N-bit; va

so khép ty 1& chudi duge 1ap ma N-bit, dé nhan chudi duge so khop ty 1¢, trong d6
chidu dai cia chudi dugc so khdp ty 1€ 1a M;

didu bién chudi duge so khép ty 16, dé nhan chudi déu ra; va

trong d6 khi M-K>192, thi mét trong sb cac bit kiém tra chin 1& dugc dit trong vi
tri bit ctia chudi bit, va vi tri bit duge xdc dinh theo cac do tin cdy cua céc vi tri bit trong
chudi bit dé dat K bit thong tin va J' bit kiém tra chén 1é.
8. Thiét bi theo diém 7, trong d6 vi tri bit clia mot trong sb céc bit kiém tra chén 1€ co
trong sd hang nhé nhét trong sb cac vi tri bit dé dat K bit thong tin va J' bit kiém tra chin
1€.

9. Thiét bi theo diém 7, trong d6 céc vi tri bit trong chudi bit d¢ dit K bit thong tin dwoc
xac dinh theo cac do tin cdy cla céc vi tri bit con lai trong chudi bit dé dat K bit thong tin
va I' bit kiém tra chdn 18.

10. Thiét bi theo didm 7, trong d6 céc 1énh chuong trinh nay lam cho thiét bi:

d6t 15 hodc cit ngan chudi duge 1ap ma N-bit, d& nhan chudi duge so khép ty 1é.
11. Thiét b theo diém 7, trong d6 K bit théng tin bao gdm mot hogc nhiéu bit kiém du
vong (CRC).
12. Thiét bi theo didm 7, trong d6 cac 1énh chwong trinh nay lam cho thiét bi:

1ap ma chudi bit theo cong thirc 14p ma, dé nhan chudi dugc 13p mé;

trong d6 cong thirc 18p ma la:

x{v =u' Gy

trong do uN = (uy, Uy,..., uy) 12 vecto hang nhi phén thé hién chubi bit, X = (X1,
X9,..., XN) 12 chudi duge 14p ma, va Gy 1a ma trén sinh ma cuc c6 N hang va N cot.

13. Thibt bi theo diém 7, trong d6 thiét bj nay 12 tram gbc hodic thiét bi ngudi ding.
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14. Vat ghi bat kha bién c6 thé doc dugc bing may tinh lvu cac ma chwong trinh trén 46
dé thyc hién bdi bd xt ly trong thiét bi truyén thong, trong d6 cdc ma chuong trinh nay
bao gbm cac 1énh dé:

nhén K bit thong tin va chidu dai M, trong d6 K, M 1a céc s6 nguyén duong;

tao ra chudi bit, trong d6 chudi bit nay c6 N bit, N bit nay bao gbm K bit thong tin
va s6 lugng J” bit kiém tra chén 18, trong d6 N>K+J' va I>1;

lap ma chudi bit, @& nhan chudi dugc lap ma N-bit;

so khép ty 18 chudi dugc 14p ma N-bit, d& nhan chudi dugc so khdp ty 1€, trong d6
chiéu dai ctia chudi dugce so khép ty 16 1a M;

didu bién chudi dugc so khép ty 18, @& nhan chudi déu ra;

xuét ra chudi dau ra; va

trong d6 khi M-K>192, thi mot trong s céc bit kiém tra chin 18 dugc dit trong vi
tri bit ctia chudi bit, va vi tri bit duge xac dinh theo cac do tin cy cua cac vi tri bit trong
chudi bit d& diit K bit thong tin va ' bit kiém tra chan 1&.
15. Vat ghi bét kha bién c6 thé doc dugc bing mdy tinh theo didm 14, trong d6 vi tri bit
ciia mot trong sb cac bit kiém tra chin 1& c6 trong sb hang nho nhét trong s6 cic vi tri bit
8 dat K bit thong tin va J' bit kiém tra chén lé.
16. Vat ghi bat kha bién c6 thé doc dugc bing may tinh theo diém 14, trong d6 céac vi tri
bit trong chudi bit dé dat K bit thong tin duge xac dinh theo céc do tin cdy cia cac vi tri
bit con lai trong chudi bit dé @it K bit thong tin va J' bit kiém tra chin 1&.
17. Vat ghi bat kha bién c6 thé doc duge bing mdy tinh theo diém 14, trong d6 cic ma
chuong trinh bao gbm cic 1énh dé:

d6t 15 hodc cét ngan chudi duge 14p ma N-bit, dé nhan chudi dugc so khop ty 1€.
18. Vit ghi bét kha bién c6 thé doc dwoc bing mdy tinh theo diém 14, trong d6 K bit
thong tin bao gdm mot hogic nhiéu bit kiém du vong (CRC).
19. Vat ghi bt kha bién c6 thé doc duoc bang may tinh theo didm 14, trong d6 cac ma
chuong trinh bao gbm cic 1énh dé:

1ap ma chudi bit theo cong thirc 18p ma, dé nhan chudi dugc 13p ma;

trong d6 cong thirc 1ap ma la:

N N
x; =u Gy

trong do uN= (uy, Uy,..., uy) 1 vecto hang nhi phan thé hién chudi bit, X = (X1,
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X2,..., XN) 12 chudi dugc 13p ma, va Gy 1a ma tran sinh mé cyc c6 N hang va N cot.
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Fig.2
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Fig.3
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Xac dinh tap vi tri bit thir nhit va tap vi tri bit thir hai dya (\3,01

trén do tin cdy va/hodc cac trong s6 hang
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Fig.5
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Fig.8
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Fig.9
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