(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
1-0038877
(51)%01901 HO4L 1/00 (13) B
(21) 1-2020-00700 (22) 10/05/2018

(86) PCT/CN2018/086329 10/05/2018 (87) WO 2019/029205 14/02/2019

(30) 201710667569.7 07/08/2017 CN

(45) 26/02/2024 431 (43) 25/05/2020 386

(73) Huawei Technologies Co., Ltd. (CN) (CN)
Huawei Administration Building, Bantian, Longgang District, Shenzhen, Guangdong
518129, P. R. China

(72) HUANG, Lingchen (CN); DAI, Shengchen (CN); XU, Chen (CN); QIAO, Yunfei
(CN); LI, Rong (CN).

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

(54) THIET BI, PHUONG PHAP LAP MA, THIET BI, PHUONG PHAP GIAI MA
PUGC HO TRG KIEM DU VONG, THIET BI GIAI MA VA VAT GHI CO THE
DPOQC DUGC BANG MAY TINH

(57) Sang ché dé cap dén thiét bi, phuong phap 1ap ma, thiét bi, phwong phap giai mi duogc

hd tro kiém du vong (Cyclic Redundancy Check, CRC), thiét bi giai ma va vat ghi co thé

doc dugc bang may tinh. Phuong phép 1ap mi bao gdm céc budc: thuc hién 1ap ma kiém
du vong (Cyclic Redundancy Check, CRC) trén A4 bit thong tin s& duoc 1ap mi, dé nhan
dugc chudi bit thir nhat, trong d6 chudi bit thr nhét bao gdém L bit CRC va 4 bit thong tin

s& duoc 1ap ma, va L va A4 1a cac s6 nguyén duong; thuc hién hoat dong xen k& trén chudi

bit thir nhat, dé nhan dugc chudi bit thit hai, trong d6 chudi xen k& thir nhat dugc st dung

cho hoat dong xen k€& bao gém céc chi sb ma nhan duoc bz?mg cach trir di K,,,,-A khoi tt ca
cac chi s6 16n hon hodc bang K,,.-4 duoc tach khoi chudi xen k& chiéu dai 16n nhét, chiéu
dai ctia chudi xen ké thtr nhat bang A+L, chiéu dai cta chudi xen k& chiéu dai 16n nhét
bing Kot L, Ko 18 80 lugng bit thong tin 16n nhét tuong ung voi chudi xen k& chiéu dai
16n nhat, A<K,,,; va thuc hién 1ap ma ma cuc trén chudi bit thi hai. Do do, trong khi lap

mi CRC phan tan, khi s6 luong bit thong tin nhé hon so véi s6 lugng bit thong tin 16n

nhét, thi chudi xen k& duogc doi héi dé hoan thanh quy trinh xen k& nhan dugc dya trén

chudi xen k& chiéu dai 16n nhat dugc hé théng hd tro.



Diu truyén thye hién lip ma CRC trén A bit thong tin s& duge l3p ma,
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Linh vyc k§ thuat dwoc dé cap

Sang ché dé cap dén linh vuc ky thuat truyén thong, va cu the 1a dé cap dén thiét bi,
phuong phép lap ma, thiét bi, phuong phap gidi ma dugc hd tro kiém du vong (Cyclic
Redundancy Check, CRC), thiét bi giai ma va vét ghi c6 thé doc dugc bang méy tinh.
Tinh trang k¥ thuit ciia sang ché

Lap ma kénh thudng duge st dung trong hé théng truyén thong, dé cai thién do tin
cdy truyén din dit liéu va dém bao chét luong truyén thong. Ma cyc (polar) 1a phuwong
phap 1ap mé kénh thér nhét ma c6 thé duge thi nghiém mot cach nghiém ngat dé "dat
dugc" dung Iuong kénh. Ma cuc la loai ma khdi tuyén tinh, ma trin sinh cia ma cuc la
Gy

N__N N _
, quy trinh 14p ma cua mi cuc la AT YN va ' =(14,10:K ) vecto hang nhi

10
o pSlom®) 5 =[ }
Gy = Byk, . O day, b

2 i , . ) F®(log2(N))
By 1a ma tran chuyén vi NxN _ vi dy, ma tran chuyén vi tht tu ddo nguoc bit, ~ 2

phan v6i chiéu dai NV (cu thé 1, chiéu dai ma).

b

duoc dinh nghia 1a tich Kronecker (Kronecker) cua l0g: N ma tran 2, x," 14 céc bit

duoc 1ap mi (con duge goi 1a tir mé), va cac bit duge 14p méa nhan dugc sau khi ufv duoc

A r. A . GN \ A \ \ A ~ \ A ~
nhan véi ma trén sinh . Quy trinh nhén 13 quy trinh 14p ma. Trong quy trinh 18p ma
© clia md cuc, mot s bit trong M1N duge st dung dé mang thong tin va con duoc goi 1a cac
bit thong tin, va tap chi sb cta cac bit thong tin dugc ky hiéu 1a A | C4c bit con lai trong
8 dwoc thiét dit voi céc gid tri cd dinh ma dugc thoa thudn trude boi dau truyén va dau
thu, va dugc goi 1a cac bit dong bang, va tap chi s6 cua cac bit dong bang dugc thé hién
boi tap b A° ctia A . Céc bit dong bang thudng duge thiét dat 1a 0. Chudi cac bit dong
bing c6 thé duge thiét dat 1a gid tri bat ky néu du truyén va dau thu dat dugc théa thuén

trude. D8 cai thién hiéu suat ctia ma cuc, thi ma ngoai véi kha nang kiém tra c6 the duge

lién két v6i ma cuc. Ma cuc-CA 13 ma cuc dugc lién két véi ma kiém du vong ( Cyclic
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Redundancy Check, CRC).

Quy trinh 14p ma ctia ma cuc-CA nhu sau: viéc lap ma CRC dugc thuc hién trén cac
bit thong tin cta thong tin s€ dugc 1ap ma, dé nhan duoc chudi bit sau khi 14p ma CRC,
trong d6 chudi bit nhan dugc sau khi 1dp ma CRC bao gdm cac bit thong tin va cac bit
CRC; sau d6, viéc 1ap ma cyc dugce thuc hién trén chudi bit nhan dugc sau khi 14p ma
CRC. Thuat toan giai ma danh sach kht lién tiép duogc hd trg CRC (CRC-Aided
Successive Cancellation List, CA-SCL) dugc st dung dé giai m3d mé cuc-CA. Sau khi
viéc gidi ma SCL két thc, thi viée kiém tra CRC duogc thuc hién trén L dudng ng cir ma
dwoc xuét ra sau khi giai ma SCL, va dudng tmg cir c6 viéc kiém tra CRC thanh cong
duoc st dung lam két qua dau ra giai ma. Néu khong c¢6 dudng Gmg clr ¢ vige kiém tra
CRC thanh cong, thi duge xac dinh 1a viéc giai niﬁ khong thanh cong. Do do, dbi v6i ma
cuc-CA, viée kidm tra CRC c6 thé dugc thuc hién chi sau khi viéc giai ma kénh két thuc,
va thoi gian bi chiém cho quy trinh giai mad khong thanh cong gidng nhu thoi gian bi
chiém cho quy trinh gidi ma thanh cong. Trong truong hop phat hién mo duong xudng
trén kénh didu khién trong hé thng truyén théng khong day, thi hang chuc lan cb ging
gidi ma thuong duge thyc hién, nhung t6i da chi mot mot 1an cb ging giai ma c6 thé thanh
cong. Néu viéc cb ging gidi md ma dAn dén két qua 13 viéc giai ma khong thanh cong co
thé dugc chin trude lai (két thac sc’wm), thi do tré giai ma va mbc tiéu hao nang luong
trung binh cta toan bd viéc phat hién mo co thé dugc lam giam xudng mot cach hiéu qua.
Viéc 1ap ma CRC phan tan dugce dua ra nhu céach thirc 1ap ma CRC v6i khéa nang "két thac
som". Trong khi viéc 1ap ma CRC phén tén, thi hoat dong xen k& dugc dua vao sau khi
viéc 1ap md CRC thong thuong két thuc; cu thé 13, cac bit CRC nhéin dugc sau khi 14p ma
CRC dugc phan tan trong s& cac bit thong tin. Trong quy trinh gidi ma SCL cua b giai
ma, tai thoi diém trude khi viéc giai ma két thtc, thi khi khong mdt dudng g cir nao cd
thé dap tmg viéc kiém tra mot sb bit CRC ma da dugc gidi ma, thi viéc gidi ma c6 thé két
thiic s6m.

Hoat dong xen k& dugc thyc hién bang cach sut dung chudi xen k& duoc luu trude.
Vi quy trinh 14p ma CRC ¢0 li€n quan dén sb lugng bit thong tin, nén chidu dai ctia chudi
xen k& 12 gidng nhu sb luong bit thong tin. Néu hé théng can phai hd trg mot s6 lugng bit
thong tin 16n qud muc, thi hé théng can phai lwu mdt sb lugng 16n cac chudi xen k&. Do
do, cac mao dau hru trit ciia hé théng tuwong dbi cao. Theo k¥ thuat ¢6 lién quan, chudi xen

k& chidu dai 16n nhat ma hd tro sé lugng bit thong tin 16n nhit duge luu, dé lam giam cac
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mao dau luu trit cia hé thdng. Néu s6 luong bit thong tin nho hon so véi s6 lwong bit
thong tin 16n nhét, thi chudi xen ké& chiéu dai 16n nhit duogc st dung va mot luong tinh
toan bd sung nho dugc thyc hién dé hd tro quy trinh xen k& Tuy nhién, cach dé hoan
thanh quy trinh xen k& dya trén chudi xen ké& chidu dai 16n nhit tac dong dén do tré 1ap ma

cua viéc 1ap ma CRC phan tan.
Bén chit ky thuit ciia sang ché

Séang ché dé xuét thiét bi va phuong phap 14p mi, sao cho trong khi 18p md@ CRC
phan tan, khi s lugng bit thong tin nhd hon so v6i s6 lugng bit thong tin 16n nhét, chudi
xen k& duwoc doi hoi d& hoan thanh quy trinh xen k& nhan dugc dya trén chudi xen k&
chidu dai 16n nhat duge hé thdng hd trg.

Theo khia canh thir nhit, sang ché dé xuét phuwong phéap 14p ma bao gbm céc budc:
thure hién 14p ma kiém du vong CRC trén 4 bit thong tin s& dwoc lap mé, dé nhan duoc
chudi bit thir nhét, trong d6 chudi bit thir nhit bao gdm L bit CRC va 4 bit thong tin, va L
va 4 1a cac sb nguyén dwong; thyc hién hoat dong xen k& trén chudi bit tha nhét, dé nhan
duoc chudi bit thit hai, trong d6 chudi xen k& tht nhét dugc str dung cho hoat dong xen ké
nhin dugc dua trén chudi xen ké& chiéu dai 16n nhat duge hé théng hd trg va quy tac dat
truGe, va chidu dai ciia chudi xen k& thir nhét béng A+L; hoic chudi xen ké& thu hai duoc
st dung cho hoat dong xen k& 1a chudi xen k& chidu dai 16n nhat, chiéu dai caa chudi xen
k& thir hai bing Ke+L, V2 Ky 12 s6 lugng bit thong tin 16n nhét twong mg v6i chudi
xen k& chiéu dai 16n nhit; va thuc hién lap mad ma cye trén chudi bit thtr hai.

Theo phuong phép 1dp ma dugc @8 xuét theo khia canh thir nhét, dau truyén thuc
hién 14p ma CRC trén 4 bit thong tin s& dugc lap ma, dé nhan duoc chudi bit thir nhét, va
sau d6 thuc hién hoat dong xen k& trén chudi bit thir nhat, dé nhan dugc chudi bit thir hai.
Chudi xen k& thir nhit dugc st dung cho hoat dong xen k& nhén dugc dya trén chudi xen
k& chidu dai 16n nhat va quy tic dit trude, va chidu dai ctia chudi xen k& thir nhat twong
g v6i sb lugng bit thong tin s& duge 14p ma. Ngoai ra, chudi xen k& thir hai dugc st
dung cho hoat ddng xen ké& la chudi xen k& chidu dai 16n nhit. Cudi cung, dau truyén thuc
hién 14p mad ma cuc trén chudi bit thir hai. Do d6, trong khi 1dp ma CRC phén tan, khi s6
luong bit thong tin nhé hon so véi sb lwong bit thong tin 16n nhét, thi chudi xen k& duoc
doi hoi dé hoan thanh quy trinh xen k& nhan dugc dya trén chudi xen k& chiéu dai 16n

nhit dugc hé théng hd tro.
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Theo mdt phuong an ¢ thé, quy tac dit trude 1a: chudi xen ké& thit nhét dugc tao
thanh béng cach béng cach tach tudn tu tit ca cac chi sb6 16n hon hoidc bé‘mg K,poii—A khoi
chudi xen k& chiéu dai 16n nhit va trir di K,,,—A khoi mdi chi sd dugce tach; va bude thuc
hién hoat ddng xen k& trén chudi bit tht nhat bao gdm budc: thue hién hoat dong xen k&
trén chudi bit thtr nhét bing cch st dung chudi xen k& thir nhat, & nhan dugc chudi bit
th hai.

Theo phuong phéap 1ap ma dugc d& xuit theo dang thuc hién nay, khi hoat dong xen
k& duoc thuc hién bang cach st dung chudi xen k& thi nht, thi quy trinh song song ¢6 thé
duoc st dung trong hoat dong d& nhan dugc chudi xen k& tht nhét dya trén chudi xen k&
chidu dai 16n nhat va quy tic dat trude. Sau khi nhan dugc chubi xen k& thu nhét, thi
chudi bit thit hai c6 thé nhan duoc truc tiép béng cach thuc hién hoat dong xen k& trén
chudi xen ké& thir nhét, sao cho do tré co thé dwoc 1am giam xudng, do d6 lam giam xubng
d6 tré 1ap ma.

Theo mot phuong an ¢ thé, quy tac dit trude 1a: chudi xen ké thir nhit dugc tao
thanh bing cach tach tudn tu tit ca cac chi s6 nho hon so véi 4 hogc 16n hon hode bang
K, khoi chudi xen k& chiéu dai 16n nhat va trir di Ke—A khoi cac chi s6 16n hon hogc
bang K trong cac chi s dugc tach; va budce thuc hién hoat dong xen ké& trén chudi bit
thir nhit bao gbm céc bude: sip xép 4 bit thong tin trong chudi bit thir nhét theo thu tu
gidm din cia cac chi sb bit thong tin, dé nhan duogc chudi bit thir ba; va thuc hién hoat
dong xen k& trén chudi bit thir ba bang cach st dung chudi xen k& thi nhét, & nhan dugc
chudi bit thir hai.

Theo phuong phép lap ma dugc dé xuét theo dang thuc hién nay, khi hoat dong xen
k& duoc thuc hién bang cach st dung chudi xen ké& tht nhét, thi quy trinh song song c6 thé
dugc st dung trong hoat dong dé nhan dugc chudi xen k& thir nhat dya trén chudi xen k&
chidu dai 16n nhat va quy tic dit trude. Sau khi nhan dugce chudi xen k& thir nhét, thi
chudi bit thtr hai c6 thé nhan dugc tryc tiép b%mg c4ch thuc hién hoat dong xen k€& trén
chudi xen k& thir nhét, sao cho dd tré c6 thé duoc 1am gidm xubng, do @6 lam giam xubng
d6 tré 1ap ma.

Theo mot phuong an ¢ thé, khi chudi xen ké& tht hai dugc st dung cho hoat dong
xen k& 13 chudi xen k& chidu dai 16n nhét, thi budc thuc hién hoat dong xen k& trén chudi
bit thir nhét bao gdm céc bude: mé rong chudi bit thir nhét thanh chubi bit thir tur bao gdm

K, +L bit, trong d6 cac gia tri cla K,u—A bit tht nhét trong chudi bit thr tu dugc thiét
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dat 14 NULL, va cac bit con lai tudn tu twong Gng véi céc bit trong chudi bit thir nhét tir
bit thit (K,e—A+1); thuc hién hoat dong xen k& trén chudi bit tht tu béng cach st dung
chudi xen k& chidu dai 16n nhat, dé nhan dugc chudi bit thtr nam; va loai bo, khoi chudi
bit thir ndm, c4c bit c6 gid tri 1a NULL, d& nhan dugc chudi bit thir hai.

Theo mot phuong 4n ¢6 thé, chudi xen k& chidu dai 16n nhét 1a chudi bat ky trong
bang 1 trong phan mo ta sang ché nay.

Theo mot phuong 4n cd thé, chudi xen k& chiéu dai 16n nhét 14 chudi bt ky trong
bang 2 trong phin md ta séng ché nay.

Theo khia canh thit hai, sdng ché dé xuét thiét bi 1ap mé bao gém: modun 1ap ma thir
nhat, duoc tao ciu hinh dé thuc hién 14p ma kiém du vong CRC trén 4 bit thong tin s&
duoc 14p ma, d& nhan duge chudi bit thi nhat, trong d6 chudi bit thir nhat bao gbm L bit
CRC va 4 bit thong tin, va L va 4 1a cac s6 nguyén duong; moédun xen k&, duge tao cAu
hinh @ thue hién hoat ddng xen k& trén chudi bit thir nhat, dé nhan dwgc chudi bit thir hai,
trong do chudi xen k& thir nhit dugc st dung cho hoat dong xen k& nhén duge dua trén
chudi xen k& chidu dai 16n nhét dugc hé théng hd trg va quy tic dit trude, va chiéu dai
ctia chudi xen ké thir nht b%lng A+L; hoac chudi xen k& thir hai dugc sir dung cho hoat
dong xen k& 1a chudi xen k& chidu dai 16n nhét, chidu dai cta chudi xen k& thir hai bang
KpaxtL, va K 12 sb luong bit thong tin 16n nhét trong tmg voi chudi xen k& chiéu dai
16n nhit; va moédun 1ap ma tht hai, dugc tao cAu hinh dé thuc hién 14p ma ma cyc trén
chudi bit thir hai. |

Theo mot phuong an ¢co thé, quy tac dit trudce 1a: chudi xen ké& thir nhét dugc tao
thanh tuln tu bﬁng cach tach tht ca céac chi s6 16n hon hodc b??mg K,,.—A khoi chudi xen
k& chidu dai 16n nhét va trir di Kjue—A khoi mdi chi s duoc tach; va mddun xen k& duogc
tao cAu hinh dé thuc hién hoat dong xen k& trén chudi bit thir nhit bang cach st dung
chudi xen k& thtr nhat, dé nhan dugc chudi bit thi hai.

Theo mot phuong an co thé, quy tac dat trudce 1a: chudi xen ké& thir nhét duogc tao
thanh bang cach tach tuln tu tit ca cac chi sd nho6 hon so v6i 4 hodc 16n hon hodc bang
K, khoi chudi xen k& chidu dai 1on nhit va trix di K,,e—4 khoéi cac chi sé 16n hon hodc
bang K trong cac chi sb duoc tach; va mddun xen k& dugce tao chu hinh dé: sép xép 4
bit thong tin trong chudi bit thir nhét theo thir tw giam dan cla cac chi s bit thong tin, dé
nhén duge chudi bit thi ba; va thuc hién hoat dong xen k& trén chudi bit tht ba bing cach

sit dung chudi xen k& thtr nhit, d& nhan dugc chudi bit th hai.
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Theo mot phuong an co thé, khi chudi xen ké& thit hai dugc sir dung cho hoat dong
xen k& 14 chudi xen k& chidu dai 16n nhét, thi moédun xen k& duoc tao cAu hinh dé: mé
rong chudi bit thir nhat thanh chudi bit thir tu bao gdm Kqt+L bit, trong d6 céc gia tri clia
K, ,—A bit thtt nhét trong chudi bit thtr tu duge thiét dat 1a NULL, va céc bit con lai tudn
tu twong ung va4i cac bit trong chudi bit thu nhét tr bit thit (K,e—A+1); thuc hién hoat
dong xen k& trén chudi bit thtr tu bang cach st dung chudi xen k& chiéu dai 16n nhét, dé
nhan dugc chudi bit th nam; va nhan dugc chudi bit thit hai bing cach loai bo cac bit co
céc gid tri 1A NULL khoi chudi bit thr nam.

Theo mot phuong an c6 thé, chudi xen k& chiéu dai lén nhét 1 chudi bét ky trong
bang 1 trong phan mb ta sdng ché nay.

Theo mdt phuong an ¢o6 thé, chudi xen k& chidu dai 16n nhét 1a chubdi bat ky trong
bang 2 trong phan md ta sang ché nay.

D& biét cdc hidu qua ¢6 loi cta thiét bi 1ap ma dugc dé xuat theo khia canh thir hai
va cac phuong 4n c6 thé cua khia canh tht hai, thi c6 thé tham khao cac hiéu qua c6 loi
duoc mang lai boi khia canh tha nhét va cac dang thuc hién cé thé cua khia canh thir nhét.
CAc chi tiét s& khong dugc mo ta lai trong phan mo ta nay.

Theo khia canh thr ba, sang ché dé xuét thiét bi 1ap ma, bao gf?)m bd nhé va bd xur
ly, trong d6

bd nhd duge tao c4u hinh dé luu 1énh chuong trinh; va

bd xir Iy dugc tao cAu hinh dé goi ra 1énh chuong trinh trong bo nhd, dé thyc hién
phuong phép 1ap ma theo khia canh thlr nhét va phuong an co thé bét ky cia khia canh
thr nhét.

Theo khia canh tht tu, sang ché d xuét vat ghi c6 thé doc dugc bang may tinh, bao
gbm vat ghi ¢6 thé doc dugc bang mdy tinh va Chuong trinh mdy tinh, trong d6 chuong
trinh may tinh dugc st dung dé thuc hién phuong phéap theo khia canh thtr nhét va phuong
4n c6 thé bét ky cta khia canh thi nhat.

Theo khia canh thit ndm, sang ché d& xuét san pham chuong trinh, trong d6 san
phim chuong trinh ndy bao gbdm chuong trinh may tinh, chuong trinh may tinh dugc luu
trong vat ghi co thé doc dugc bing may tinh, it nhit mét bo xtt Iy cla thiét bi 1ap ma ¢6
thé doc chuong trinh may tinh tir vat ghi c6 thé doc dugc bang may tinh, va it nhét mot bo
xtr Iy thuc hién chuong trinh may tinh, sao cho thiét bi 1ap ma thuc hién phuwong phép
theo khia canh thir nhét va phuong an c¢6 thé bt ky ctia khia canh thir nhét.
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M6 ta van tat cac hinh vé

Fig.1 1a hinh v€& so dd ctia cAu tric hé thdng bao gbm dau truyén va d4u thu theo
sang ché;

Fig.2 12 hinh v& luu dd ctia hé théng truyén thong;

Fig.3 1a hinh v€ luu dd ctia mot phuong 4n cuia phwong phép 14p ma theo sang ché;

Fig.4 1a hinh v€ luu dd cta phuong phép 1dp ma theo sang ché;

Fig.5 1a hinh v& Iuvu dd cta phuong phép 1ap ma theo sang ché;

Fig.6 14 hinh v¢€ Iuu dd cua phuong phép lap‘méi theo sang ché;

Fig.7 1a hinh v€ so dd két ciu ctia mot phuong an clia thiét bi 1ap ma theo sang ché;

Fig.8 13 hinh v& so dd ctia thiét bi thuc thé 1ap ma theo séng ché; va

Fig.9 1a hinh v€ so dd cia thiét bi thuc thé 1ap ma theo sang ché.

M3 ta chi tiét sing ché

Céc phuong an cta sang ché co thé dugc 4p dung cho hé théng truyén thong khong
day. Phai luu y rang hé thong truyén thong khong day dugc dé cap trong cac phuong 4n
ctia sang ché bao gdm nhung khong han ché boi hé thdng van vat két ndi Internet bing
hep (Narrowband Internet of Things, NB-IoT), hé¢ théng toan cAu cho truyén thong di
dong (Global System for Mobile Communications, GSM), hé théng tdc @6 dir liéu duge
tang cuong cho tién hoa GSM (Enhanced Data rates for GSM Evolution, EDGE), hé
thdng da truy nhap phén chia theo ma bang rong (Wideband Code Division Multiple
Access, WCDMA), hé théng da truy nhdp phén chia theo ma 2000 (Code Division
Multiple Access 2000, CDMA2000), hé théng da truy nhdp phén chia theo ma ddng
bo-phan chia theo thoi gian (Time Division- Synchronous Code Division Multiple Access,
TD-SCDMA), hé thdng phat trién dai han (Long Term Evolution, LTE), va ba truong hop
g dung trong hé thdng truyén thong di dong 5G thé hé ké tiép: dich vu bang rong di
dong ting cudong (Enhanced Mobile BroadBand, eMBB), URLLC, va truyén thong kiéu
may quy md 16n (Massive Machine Type Communications, mMTC).

Céc thiét bi truyén thong c6 lién quan dén sang ché chu yéu bao gdm thiét bi mang
va thiét bi dau cudi. Theo séng ché, néu dau truyén 1a thiét bi mang, thi dAu thu 12 thiét bi
dau cubi. Theo sang ché, néu dau truyén 1a thiét bi dau cubi, thi du thu 1 thiét bi mang.

Theo cac phuong an cua sang ché, thiét bi ddu cubi (terminal device) bao gbm

nhung khong han ché boi tram di dong (Mobile Station, MS), dau cubi di dong (Mobile
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Terminal), dién thoai di dong (Mobile Telephone), dién thoai cam tay (handset), thiét bi
xach tay (portable equipment), va thiét bi trong tw. Thiét bi ddu cudi co thé truyén thong
v6i mot hodc nhiéu mang 131 bang cach st dung mang truy nhap vo tuyén (Radio Access
Network, RAN). Vi duy, thiét bi d4u cudi c6 thé 1a dién thoai di dong (hogc con duge goi
1a dién thoai "té bao"), hodc mdy tinh v&i chirc nang truyén thong khong day. Ngoai ra,
thiét bj ddu cubi c6 thé 1a c6 thé 1a thiét bi xach tay, bd tui, cdm tay, dugc tich hop may
tinh hodc thiét bi di dong trén phwong tién van chuyén.

Céc phuong an dugc mo ta theo sang ché c6 dya vao thiét bi mang. Thiét bi mang c6
thé 1a thiét bi duoc tao cAu hinh dé truyén thong v6i thiét bi dau cudi. Vi du, thiét bi mang
¢6 thé 1a tram thu phat gbc (Base Transceiver Station, BTS) trong hé théng GSM hoic
CDMA, ¢6 thé 1a NodeB (NodeB, NB) trong h¢ théng WCDMA, hodc c6 thé 1a NodeB
tién héa (Evolved Node B, eNB hodc eNodeB) trong hé théng LTE. Ngoai ra, thiét bi
mang co thé 1a tram chuyén tiép, diém truy nhap, thiét bi trén phuong tién van chuyén,
thiét bi deo duoc, thiét bi phia mang trong mang 5G tuong lai, thiét bi mang trong mang
di dong mat dat cong cong (Public Land Mobile Network, PLMN) tién hoa twong lai,
hodc thiét bi twong tu. Ngoai ra, thiét bi mang c6 thé 13 thiét bi dAu cudi chiu trach nhiém
cho chie ning thiét bi mang trong khi truyén thong D2D.

Heé théng truyén thong theo sang ché ¢6 thé bao gdm dau truyén va dau thu. Fig.1 1a
hinh v& so dd ctia cdu triic hé théng bao gdm dAu truyén va dau thu theo sang ché. Nhu
dugc thé hién trén Fig.1, dau truyén 1a phia b0 14p ma, va co thé dugc tao cAu hinh dé
thyuc hién 1ap ma va xudt ra théng tin dugc 1ap ma. Thong tin dugc 14p ma duge truyén to1
phia bo giai ma trén kénh. PAu thu 1a phia bo giai ma, va co thé duoc tao cAu hinh dé: thu
thong tin dugc 1dp ma dugc gui boi dAu truyén, va giai ma thong tin dugc 14p ma.

Fig.2 1a hinh v& luu dd ctia hé théng truyén thong. Nhu dugce thé hién trén Fig.2, tai
dAu truyén, ngudn tin hidu tudn tu trai qua céac hoat dong 14p ma ngudn tin hiéu, 1ap ma
kénh, xen k&, so khdp ty 1€, va diéu bién k¥ thuat sb. Tai dau thu, nguén tin hiéu tuln tu
trai qua cac hoat dong giai didu bién ky thuat s, giai so khép ty 1¢, giai ma kénh, va giai
ma ngudn tin hiéu, va dugc xuét ra bd nhan tin hiéu. Ma cyc hodc ma cuc-CA c6 thé dugc
stt dung cho viéc 1ap ma/giai ma kénh. Phuong phdp 18p ma dugc d& xuét theo sang ché
¢6 thé dugce st dung cho viéc 14p ma kénh.

Sang ché dé xuét thiét bi va phuong phéap 14p ma, sao cho trong khi 14p ma CRC

phan tan, khi s lugng bit thong tin nhé hon so véi s6 lwong bit thong tin lon nhét, thi
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chudi xen k& dugc doi hoi dé hoan thanh quy trinh xen k& nhan dugc dya trén chudi xen
k& chidu dai 16n nhét dwoc hé théng hd tro, va c6 thé dam bao higu sudt tot hon. Vi dy, do
tré 1ap ma duge 1am giam xubng, va xAc sudt canh béo sai giam xudng. S6 luong bit thong
tin tuong tmg v6i chudi xen k& chidu dai 16n nhat dugc hé théng hd trg 1a sb luong bit
thong tin 16n nhét. Thiét bi va phuong phap 1ap mﬁ ma dugce dé xuit theo sang ché dugc
md ta chi tiét bén duéi cod dua vao cac hinh v& kém theo.

Phai luu ¥ ring, d& hoan thanh chirc ning xen k&, thi 6 hai céch thirc dénh s cho
chudi xen k&: cac bit thong tin dugc danh s6 theo thr ty quy luat ty nhién, hodc cac bit
thong tin dugc danh s6 theo thtr tu dao ngugc (tom lai duge goi la cach danh sd thir tu tu
nhién va cach danh sb tht ty nguoc bén dudi). Cach danh sb thir tu tu nhién c6 nghia la
béc cta chi sd cla bit thong tin twong mg trong chudi xen k& giéng nhu bac cua chi s6
cta bit thong tin; cu thé 13, chi s6 0 twong tng v6i bit thong tin tha 0, chi sb 1 twong tng
v6i bit thong tin thir nhat, va v.v.. Cach danh so thir ty nguge c6 nghia 1a bic cta chi s6
cua bit thong tin tuong ing trong chudi xen k& ngugc lai véi bac cia chi sb cua bit thong
tin; cu thé 13, chi sb 0 tuong tng véi bit thong tih cudi, chi s6 1 tuong tng véi bit thong
tin gin cudi, va v.v..

Ngoai ra, chi s6 nho nhét cua chudi xen k& lién quan dén cac phuong an cia sang
ché 12 0. Néu chi s8 nho nhét cta chudi xen k& dugc st dung thuc té 1a 1, thi phuong phap
thep sang ché c6 thé dugc diéu chinh mot cach don gian. Néu tit ca cac vi du theo sang
ché, chudi xen k& bat dau véi chi s6 0. Trong khi (mg dung thuc té, néu chudi xen k& bt
dAu véi chi s 1, thi mdi chi sé twong Gng dugc tang 1én 1.

Fig.3 1a hinh v€& luu d6 ctia mot phuong an cia phuong phéap 1dp ma theo sang ché.
Nhu dugc thé hién trén Fig.3, phuong an nay dugc thuc hién bdi dau truyén (b 1ap ma).
Phuong phép theo phuong 4n nay c6 thé bao gdm cac budc sau.

S101. Dau truyén thuc hién 14p ma CRC trén 4 bit thong tin s& dugc 148p ma, dé nhan
dwoc chudi bit thir nhét, trong d6 chudi bit thir nhét bao gdm L bit CRC va 4 bit thong tin,
va L va 4 1a cac s6 nguyén duong.

Cu thé 13, sau khi thu 4 bit thong tin s& dugc 13p ma, thi dAu truyén thém vao L bit
CRC, dé nhan dugc chudi bit thir nhat.

S102. Pau truyén thuc hién hoat dong xen k& trén chudi bit thir nhét, dé nhan dugc
chudi bit tht hai.

Hai loai chudi xen k& dugc st dung cho hoat dong xen k&: chudi xen k& thir nhét va
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chudi xen k& thir hai. Cac chudi xen k& khac nhau twong Ung voi cac hoat dong xen k&
khéc nhau. Chudi xen k& thi nhét nhan dugc dya trén chudi xen k& chiéu dai 16n nhat
dugc hé théng ‘hc'x) trg va quy tac dat trudc, va chidu dai ctia chudi xen k& thur nhét béng
A+L. Chudi xen k& thit hai 12 chudi xen k& chidu dai 16n nhét, chidu dai cia chudi xen k&
thtt hai bang KygtL, va Kyay 12 sb luong bit thong tin 16n nhit twong tng véi chudi xen
K& chidu dai 16n nhit. Chudi xen k& chidu dai 16n nhat dugc hé théng hd tro dugc goi
ngin gon l1a chudi xen k& chiéu dai 16n nhit bén dudi.

Chudi xen k& chidu dai 16n nhét duoc hé théng hd trg ¢6 thé duge luwu trude, hode c6
thé nhan duoc thong qua tinh toén truc tuyén.

Chudi xen ké& thir nhat c6 thé nhan duoc theo hai cach thirc ma lan luot twong tng
v6i hai loai quy tic dit trude.

Theo cach thie 1, quy tic dat trude la: chudi xen k& thit nhit dugc tao thanh bang
céch tach tuln tu tit ca cac chi s6 16n hon hodc bang KA khoi chudi xen k& chiéu dai
161 nhét va trir di K,,u—A khéi mdi chi s6 dugc tach. Vi du, chudi xen k& chidu dai 16n
nhit 1a {2, 3, 5, 9, 10, 12, 4, 6, 11, 13,0, 7, 14, 1, 8, 15}, thi s6 lugng bit thong tin 16n
nhét K, tuong tng voi chudi xen k& chiéu dai 16n nhét b%lng 12, L=4, A=10, va K,z
A=2. Tht ca cac chi sb {2,3,5,9, 10, 12, 4, 6, 11, 13, 7, 14, 8, 15} 16n hon hodc bang 2
fruée hét duge tich tudn tu khoi chudi xen k& chiéu dai 16n nhét, va 2 duge trir di khoi
mdi chi sé dugc tach, dé tao thanh chudi xen k& thi nhét {0, 1, 3,7, 8, 10,2, 4,9, 11, 5,
12, 6, 13}.

Do do, bude thuc hién, bdi dAu truyén, hoat dong xen k& trén chudi bit thr nhit cu
thé c6 thé 1a: thuc hién, boi dAu truyén, hoat dong xen k& trén chudi bit thir nhét bang cach
sir dung chudi xen k& thi nhit, dé nhan dugc chudi bit tht hai.

Theo cach thic 1, cach danh s6 thir tu tu nhién dugc st dung cho chudi xen k& chiéu
dai 16n nhdt. |

Theo cach thuc 2, quy tac dit trude la: chudi xen k& tht nhét dugc tao thanh béng
cach tach tudn tu tit ca cic chi sd nh6 hon so véi 4 hodc 16n hon hodc bang Ky khoi
chudi xen k& chidu dai 16n nhét va trir di Ky khoi céc chi sé 16n hon hogc bang K
trong cac chi s dugc tach. Vi du, chudi xen k& chidu dai 16n nhat 1a {1, 2, 6, 8,9, 12,0, 5,
7,13, 4, 11, 14, 3, 10, 15}, thi s6 lugng bit théng tin 16n nhét K, tuong img v6i chudi
xen k& chidu dai 16n nhét bing 12, L=4, A=10, va K,,,A=2. Tt ca cé4c chi s6 {1,2,6, 8,
9,12,0,5,7, 13, 4, 14, 3, 15} nhd hon so v6i 10 hoge 16n hon hodc bing 12 trude hét
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duoc tach tudn tw khoi chudi xen k& chidu dai Ion nhAt, va 2 duogc trir di khoi cac chi s
16n hon hodc bﬁng 12 trong céac chi sb duge tach, dé tao thanh chudi xen k& thu nhét {1, 2,
6,8,9,10,0,5,7,11,4, 12,3, 13}.

Do d6, bude thuc hién, bai diu truyén, hoat dong xen k& trén chudi bit thir nhét cy
thé ¢6 thé 1a: sip x&p, boi du truyén, 4 bit thong tin trong chubi bit thit nhét theo thir tu
giam dAn cia céc chi s6 bit thong tin, d& nhan dugc chudi bit thir ba. Su sap xép theo thtr
t giam dan con dugc goi 13 su sip xép theo th ty ngugce. Vi du, chudi bit tht nhét 13 {0,
1,2,3,4,5,6,7,8,9,10,11,12,13,14},{0,1,2,3,4,5,6,7,8,9,10}1écéctﬁtth6ng
tin, va {11, 12, 13, 14} 1 c4c bit CRC. {10, 9, 8, 7,6, 5, 4,3, 2, 1, 0} nhéan duoc sau khi
cac bit thong tin dugc sép xép theo thir tu nguge, va chudi bit thr ba nhin dugc 1a {10, 9,
8.7.6,5,4,3,2,1,0,11, 12, 13, 14}. Sau d6, dau truyén thuc hién hoat dong xen k& trén
chudi bit thtr ba béng cach st dung chudi xen k& thtt nhit, dé nhan duoc chudi bit thir hai.

Theo cach thie 2, cach danh sb thtr tu nguoc duge st dung cho chudi xen k& chidu
dai 16n nht,

Chudi xen ké& chidu dai 16n nhét ¢6 thé duoc truc tiép sir dung nhu chudi xen k& thi
hai. Do d6, bude thuc hién, boi dau truyén, hoat dong xen k& trén chudi bit thir nhét cu thé
c6 thé 1a:

mé& rong, bdi dau truyén, chudi bit thir nhéat thanh chudi bit th tu bao gém Kot L
bit, trong d6 cac gia tri cua KA bit thr nhét trong chudi bit thtt tu duge thiét dat 1a
NULL, va céc bit con lai tudn tu twong tng vdi cac bit trong chudi bit thir nhat tir bit thir
(KAt 1). |

Vi du, K,,=12, L=4, A=10, va K;,eA=2. Diu truyén md rong chudi bit thir nhét
(bao gdm bdn bit CRC va 10 bit thong tin) thanh chudi bit thir fu bao gdm 12+4=16 bit.
Céc gia tri cla hai bit thir nhét trong chudi bit thir tu dugc thiét dat 1a NULL, va céc bit
con lai tudn tu twong tng vGi cac bit trong chudi bit thir nhét tir bit tht ba.

Dau truyén thuc hién hoat dong xen k& trén chudi bit thr tu bing cach sir dung chudi
xen k& chidu dai 16n nhét, d nhan dugc chudi bit thir nam.

Diu truyén nhan chudi bit thtr hai bing cach loai bo céc bit ¢ cac gia tri 1a NULL
khoi chudi bit thir nam.

Khi hoat dong xen k& dugc thuc hién béng‘ cach st dung chudi xen k& th(r hai, thi
chuBi bit thir nhit cAn phai duge mé rong trude khi xen k&, va sau khi xen k&, thi cac bit

¢6 céc gid tri 14 NULL can phai duoc loai bé khoi chudi bit duoc xen k& Do d6, do tré
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hoat ddng xen k& twong ddi dai. So sanh véi viéc thuc hién hoat dong xen k& b%lng cach su
dung chudi xen ké tht hai, khi hoat dong xen k& dugc thuc hién béng cach st dung chudi
xen ké& thtt nhét, thi viéc xit ly song song c¢6 thé duoc st dung trong hoat dong dé nhan
duoc chudi xen k& thtr nhét dya trén chudi xen k& chiéu dai 16n nhéit va quy tac dat trudc,
va sau khi nhan duoc chudi xen ké& thir nhat, thi chudi bit thit hai ¢6 thé nhan dugc truc
tiép bang cach thyc hién hoat dong xen k& bang cach st dung chudi xen k& thtr nhét, sao
cho do tr& ¢6 thé dugc 1am giam xudng, do d6 1am gidm xubng do tré 1ap ma.

Theo cach thirc nay, cach danh s tht tu ty nhién dugc st dung cho chudi xen k&
chiéu dai 16n nhét.

$103. DAu truyén thyc hién 14p ma ma cyc trén chudi bit thir hai.

Pau truyén c6 thé thuc hién 14p ma mé cuc trén chudi bit tht hai bing céch st dung
phuong phap 14p md ma cuc hién 6. Cac chi tiét khong dugc md ta lai & day.

Theo phuong phép 1ap méa dugc d& xuét theo phuong 4n nay cua siang ché, dau
truyén thuc hién 1ap ma CRC trén 4 bit thong tin s& dugc lap ma, dé nhan duoc chudi bit
th nhét, va sau d6 thuc hién hoat dong xen k& trén chudi bit tht nhit, dé nhan dugc chudi
bit thit hai. Chudi xen k& thit nhit duoc sir dung cho hoat dong xen k& nhan duoc dya trén
chudi xen k& chidu dai 16n nhat va quy tic dt trudc, va chidu dai cua chudi xen k& thu
nhét tuong g voi sb luong bit thong tin s& duoc 14p ma. Ngoai ra, chudi xen k& thir hai
duoc s dung cho hoat dong xen k& la chudi xen k& chiéu dai 16n nhét. Cubi cling, dau
truyén thuc hién 14p ma ma cyc trén chudi bit thir hai. Do d6, trong khi 1ap ma CRC phén
tan, khi sb lugng bit thong tin nhé hon so véi s6 lugng bit thong tin 16n nhét, thi chudi
xen k& dugc doi hoéi dé hoan thanh quy trinh xen k& nhén duoc dua trén chudi xen k&
chidu dai 16n nhét dugc hé théng ho tro.

Céac giai phap k§ thudt theo phuong an phwong phap dugc thé hién trén Fig.3 duoc
mb ta chi tiét bén dudi bang cach st dung mot sd phurong én cu thé.

Fig.4 1a hinh v& luu dd cua phuong phap 14p mai theo sang ché. Theo phuong an nay,
vi du, chudi xen k& duge st dung cho hoat dong xen k& 13 chudi xen k& thur nhat nhan
duoc dua trén quy tac dat trude theo cach thuc 1, thi chudi xen ké& chidu dai 16n nhat dugc
sir dung cho viéc 14p ma CRC phan téan la chudi 1 ma cach dénh s tha tu tu nhién dugc
st dung, chiéu dai bit thong tin 16n nhét tvong tmg voi chudi xen k& 1 13 K, da thic
CRC 12 g, va s6 luong bit CRC 1a L. Néi cach khéc, chiéu dai CRC la L. Gia dinh la 4 bit

thong tin s& dugc 1ap ma 1a {a, ay, ..., ay1}, va s6 lugng bit thong tin 4<K,. Phuong an
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nay dugc thuc hién boi dau truyén (bd 1ap ma). Nhu duogc thé hién trén Fig.4, phuong
phép theo phuong 4n nay bao gbm cac bude sau.

S201. Thyuc hién 14p ma CRC trén 4 bit thong tin s& dugc 1ap ma, dé nhan dugc
chudi bit tht nhit {by, by, ..., bz}

{bo, by, ..., b1} 12 4 bit thong tin, va {ba, b1, ..., basr1} 12 L bit CRC.

$202. Chudi xen ké thir nhit w1’ duqc tao thanh bing cach tach tudn ty tt ca cac chi
56 nhé hon so véi 4 hogc 16n hon hodc bing K, khoi chudi xen k& chidu dai 16n nhét va
trir di K, oA khoi cac chi s6 16n hon hodc bing K, trong cc chi s6 dugc tach.

Vi du, nhu dugc thé hién trén Fig.4, néu chudi xen k& chiéu dai 16n nhét 7l 14 {2, 3,
5,9,10, 12, 4,6, 11, 13,0, 7, 14, 1, 8, 15}, L=4, va A=10, thi sb luong bit thong tin 16n
nhét K, tuong tng véi chudi xen ké& chiéu dai 16n nhét béng 12, va K, p—A=2. T4t ca cac
chi s6 16n hon hoidc béng 2 trude hét dugc tach tudn tu khéi 1, va ph?ln duoc tach 1a {2,
3,5,9,10,12,4,6,11, 13,7, 14, 8, 15}. Sau d6, 2 duoc trir di khoi mdi chi sd dugce tach,
dé tao thanh chudi xen k& thir nhét n1' {0, 1,3, 7,8, 10,2, 4,9, 11, 5, 12, 6, 13}.

$203. Thuc hién hoat dong xen k& trén chudi bit thir nhat {bg, by, ..., basr-1} bang
cach st dung chudi xen k& thit nhat 1', @& nhan duge chudi bit thir hai {cg, C1, .- Casr-1}-

Cu thé 13, chudi bit thir nhit dugc thé hién trén Fig.4 1a {bo, by, ..., bi3}. Sau khi hoat
dong xen k& dugc thye hién trén chudi bit tht nhét {by, by, by, bs, bs, bs, b, by, bg, b, bio,
b1y, b1z, b13} béng cach st dung chudi xen k& tht nhét nl' {0,1,3,7,8,10,2,4,9, 11, 5,
12, 6, 13}, thi nhan duge chudi bit thir hai.

S204. Thyc hién lap ma ma cuc trén chudi bit tha hai.

Theo phuong an nay, nhu dugc thé hién trong bang 1 sau day, d6i v6i chudi xen ké
trong bang 1, cac da thirc CRC khéc nhau va cac chudi xen k& twong tng ma cach danh sd
thr tu ty nhién dugc st dung dugc cung cép cho céac chiéu dai L CRC khac nhau va s6

luong K. bit thong tin 16n nhét khéac nhau.

Bang 1

K, |L |Pa thicc| Chudixen k& ma cich dénh s thi tw ty nhién

CRC dwoc sir dung

200 | 19 | 0xA2B79 0,1,2,5,6,7,10,11, 13, 14, 18, 19, 20, 22, 23,
24, 26, 31, 33, 35, 37, 39, 42, 44, 45, 47, 51, 52,
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55,56,57,58,60,61,62,64,67,69,70,72,73,
76, 85, 86, 89, 90, 93, 94, 100, 103, 104, 105,
107, 109, 110, 112, 113, 125, 127, 128, 129, 130,
131, 133, 134, 137, 140, 144, 145, 148, 149, 152,

1159, 161, 162, 163, 166, 169, 173, 175, 178, 182,

183, 186, 187, 189, 195, 196, 197, 200, 3, 4, 8, 9,
12, 15, 16, 21, 25, 28, 41, 46, 49, 53, 54, 59, 63,
66, 71, 74, 75, 78, 87, 88, 91, 92, 95, 96, 102,
106,111,114,115,132,135,136,139,142,146,
147, 150, 151, 154, 164, 165, 168, 171, 177, 180,
184, 185, 188, 191, 198, 199, 202, 17, 27, 29, 34,
36, 38, 40, 48, 50, 65, 79, 97, 108, 116, 143, 155,
172, 176, 181, 190, 192, 203, 32, 43, 68, 77, 80,

198,99, 101, 118, 121, 122, 126, 156, 160, 170,

179, 194, 209, 81, 119, 123, 138, 153, 157, 210,
82, 117, 120, 124, 141, 158, 167, 174, 193, 211,
30, 83, 212, 84, 201, 204, 205, 206, 207, 208,
213,214, 215,216,217, 218

200

19

0xA2B79

197, 196, 195, 189, 187, 186, 183, 182, 178, 175,
173, 169, 166, 163, 162, 161, 159, 152, 149, 148,
145, 144, 140, 137, 134, 133, 131, 130, 129, 128,
127, 125, 113, 112, 110, 109, 107, 105, 104, 103,
100, 94, 93, 90, 89, 86, 85,76, 73, 72, 70, 69, 67,

| 64, 62, 61, 60, 58, 57, 56, 55, 52, 51, 47, 45, 44,

42, 39, 37, 35, 33, 31, 26, 24, 23, 22, 20, 19, 18,
14, 13, 11, 10, 7, 6, 5,2, 1, 0, 200, 199, 198, 191,
188, 185, 184, 180, 177, 171, 168, 165, 164, 154,
151,150,147,146,142,139,136,135,132,115,
114, 111, 106, 102, 96, 95, 92, 91, 88, 87, 78, 75,
74, 71, 66, 63, 59, 54, 53, 49, 46, 41, 28, 25, 21,
16, 15, 12, 9, 8, 4, 3, 202, 192, 190, 181, 176,
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172, 155, 143, 116, 108, 97, 79, 65, 50, 48, 40,
38,36,34,29,27,17,203,194,179,170,160,
156, 126, 122, 121, 118, 101, 99, 98, 80, 77, 68,
43, 32, 209, 157, 153, 138, 123, 119, 81, 210,
193, 174, 167, 158, 141, 124, 120, 117, 82, 211,
83, 30, 212, 84, 201, 204, 205, 206, 207, 208,
213,214,215, 216, 217, 218

200

19

0xA2B79

10,1,2,3,4,7,8,9, 12, 13, 15, 16, 20, 21, 22, 24,

25, 26, 28, 33, 35, 37, 39, 41, 44, 46, 47, 49, 53,
54, 57, 58, 59, 60, 62, 63, 64, 66, 69, 71, 72, 74,
75,78, 87, 88, 91, 92, 95, 96, 102, 105, 106, 107,
109, 111, 112, 114, 115, 127, 129, 130, 131, 132,
133, 135, 136, 139, 142, 146, 147, 150, 151, 154,
161, 163, 164, 165, 168, 171, 175, 177, 180, 184,
185, 188, 189, 191, 197, 198, 199, 202, 6, 11, 17,
18, 19, 27, 29, 31, 34, 36, 38, 40, 48, 50, 51, 52,
56, 65, 79, 85, 86, 90, 94, 97, 100, 104, 108, 116,
125, 143, 144, 145, 149, 155, 159, 172, 173, 176,
181, 182, 183, 187, 190, 192, 195, 196, 203, 23,
32, 43, 55, 61, 68, 76, 81, 89, 93, 98, 99, 101,
103, 110, 117, 118, 126, 134, 137, 140, 141, 148,
152, 157, 160, 169, 170, 179, 186, 194, 205, 5,
14, 30, 67, 77, 82, 119, 128, 138, 153, 158, 162,
174,193,206,10,70,80,121,122,156,209,42,
120, 123, 124, 167, 178, 211, 45, 83, 166, 212,
73, 84, 113, 200, 201, 204, 207, 208, 210, 213,
214, 215,216,217, 218

200

19

0xA2B79

199, 198, 197, 191, 189, 188, 185, 184, 180, 177,
175, 171, 168, 165, 164, 163, 161, 154, 151, 150,
147, 146, 142, 139, 136, 135, 133, 132, 131, 130,

129, 127, 115, 114, 112, 111, 109, 107, 106, 105,
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102, 96, 95, 92, 91, 88, 87, 78,75, 74,72, 71, 69,
66, 64, 63, 62, 60, 59, 58, 57, 54, 53, 49, 47, 46,
44, 41, 39, 37, 35, 33, 28, 26, 25, 24, 22, 21, 20,
16,15, 13,12,9,8,7,4,3,2, 1, 0,202, 196, 195,
192, 190, 187, 183, 182, 181, 176, 173, 172, 159,
155, 149, 145, 144, 143, 125, 116, 108, 104, 100,
97, 94, 90, 86, 85, 79, 65, 56, 52, 51, 50, 48, 40,
38, 36, 34, 31, 29, 27, 19, 18, 17, 11, 6, 203, 194,
186, 179, 170, 169, 160, 157, 152, 148, 141, 140,
137, 134, 126, 118, 117, 110, 103, 101, 99, 98,
93, 89, 81, 76, 68, 61, 55, 43, 32, 23, 205, 193,
174, 162, 158, 153, 138, 128, 119, 82, 77, 67, 30,
14, 5, 206, 156, 122, 121, 80, 70, 10, 209, 178,
167, 124, 123, 120, 42, 211, 166, 83, 45,212, 73,
84, 113, 200, 201, 204, 207, 208, 210, 213, 214,
215,216,217, 218

200

19

0xA2B79

3,4,6,7,8,9, 11, 16, 17, 18, 19, 20, 21, 24, 25,
27,29, 31, 33, 34, 35, 36, 37, 38, 39, 40, 44, 48,
50, 51, 52, 54, 56, 57, 59, 62, 63, 65, 69, 75, 79,
85, 86, 88, 90, 92, 94, 96, 97, 100, 104, 105, 106,
108, 109, 115, 116, 125, 127, 129, 132, 136, 143,
144, 145, 147, 149, 151, 155, 159, 161, 163, 164,
165, 172, 173, 175, 176, 181, 182, 183, 185, 187,
190, 192, 195, 196, 197, 198, 199, 203, 0, 1, 2,
12,13,14,23,28,30,32,41,42,47,49,53,61,
66, 67, 72, 73, 80, 87, 91, 95, 98, 101, 103, 112,
113, 117, 126, 131, 134, 140, 146, 150, 156, 160,
169, 174, 177, 178, 184, 188, 189, 191, 193, 204,
15, 43, 55, 58, 60, 68, 74, 76, 81, 89, 93, 99, 102,
110, 114, 118, 133, 135, 137, 141, 148, 152, 157,
170, 179, 186, 194, 205, 5, 22, 77, 82, 107, 111,
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119, 128, 138, 142, 153, 158, 162, 171, 180, 206,
10,26,45,64;70,78,84,120,121,139,167,
208, 71, 122, 123, 130, 166, 210, 46, 83, 213,
124, 154, 168, 200, 201, 202, 207, 209, 211, 212,
214,215, 216,217, 218

200

19

0xA2B79

199, 198, 197, 196, 195, 192, 190, 187, 185, 183,
182, 181, 176, 175, 173, 172, 165, 164, 163, 161,
159, 155, 151, 149, 147, 145, 144, 143, 136, 132,
129,127,125,116,115,109,108,106,105,104,
100, 97, 96, 94, 92, 90, 88, 86, 85, 79, 75, 69, 65,
63, 62, 59, 57, 56, 54, 52, 51, 50, 48, 44, 40, 39,
38, 37, 36, 35, 34, 33, 31, 29, 27, 25, 24, 21, 20,
19, 18, 17, 16, 11, 9, 8, 7, 6, 4, 3, 203, 193, 191,
189, 188, 184, 178, 177, 174, 169, 160, 156, 150,
146, 140, 134, 131, 126, 117, 113, 112, 103, 101,
98, 95, 91, 87, 80, 73, 72, 67, 66, 61, 53, 49, 47,
42, 41, 32, 30, 28, 23, 14, 13, 12, 2, 1, 0, 204,
194, 186, 179, 170, 157, 152, 148, 141, 137, 135,
133, 118, 114, 110, 102, 99, 93, 89, 81, 76, 74,
68, 60, 58, 55, 43, 15, 205, 180, 171, 162, 158,
153, 142, 138, 128, 119, 111, 107, 82, 77, 22, 5,
206, 167, 139, 121, 120, 84, 78, 70, 64, 45, 26,
10, 208, 166, 130, 123, 122, 71, 210, 83, 46, 213,

| 124, 154, 168, 200, 201, 202, 207, 209, 211, 212,

214,215,216,217,218

200

20

0x191513

2,3, 6,10, 11, 15, 17, 18, 19, 21, 26, 27, 31, 32,
33,36,38,40,42,44,45,48,49,50,51,53,54,
58, 61, 62, 68, 69, 72, 73, 78, 80, 81, 83, 85, 88,
89, 90, 93, 94, 95, 96, 100, 101, 103, 105, 107,
108, 110, 111, 112, 114, 115, 116, 118, 121, 124,
126, 127, 130, 132, 133, 134, 139, 140, 141, 142,
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143, 144, 146, 148, 149, 153, 154, 155, 156, 1538,
160,161,164,169,176,178,179,180,181,184,
185, 186, 188, 189, 193, 195, 197, 198, 199, 200,
0, 4,7, 12, 16, 20, 22, 28, 34, 37, 39, 41, 43, 46,
52, 55,59, 63, 70, 74, 79, 82, 84, 86, 91, 97, 102,
104, 106, 109, 113, 117, 119, 122, 125, 128, 131,
135, 145, 147, 150, 157, 159, 162, 165, 170, 177,
182, 187, 190, 194, 196, 201, 1, 5, 8, 13, 23, 29,
35, 47, 56, 60, 64, 71, 75, 87, 92, 98, 120, 123,
129, 136, 151, 163, 166, 171, 183, 191, 202, 9,
14, 24, 30, 57, 65, 76, 99, 137, 152, 167, 172,
192, 203, 25, 66, 77, 138, 168, 173, 204, 67, 174,
205, 175, 206, 207, 208, 209, 210, 211, 212, 213,
214,215, 216,217, 218, 219

200

20

0x191513

199, 198, 197, 195, 193, 189, 188, 186, 185, 184,
181, 180, 179, 178, 176, 169, 164, 161, 160, 158,
156, 155, 154, 153, 149, 148, 146, 144, 143, 142,
141, 140, 139, 134, 133, 132, 130, 127, 126, 124,
121, 118, 116, 115, 114, 112, 111, 110, 108, 107,
105, 103, 101, 100, 96, 95, 94, 93, 90, 89, 88, 85,
83, 81, 80, 78, 73, 72, 69, 68, 62, 61, 58, 54, 53,
51, 50, 49, 48, 45, 44, 42, 40, 38, 36, 33, 32, 31,
27, 26, 21, 19, 18, 17, 15, 11, 10, 6, 3, 2, 200,
196, 194, 190, 187, 182, 177, 170, 165, 162, 159,
157, 150, 147, 145, 135, 131, 128, 125, 122, 119,
117, 113, 109, 106, 104, 102, 97, 91, 86, 84, 82,
79, 74, 70, 63, 59, 55, 52, 46, 43, 41, 39, 37, 34,
28, 22, 20, 16, 12, 7, 4, 0, 201, 191, 183, 171,
166, 163, 151, 136, 129, 123, 120, 98, 92, 87, 75,
71, 64, 60, 56, 47, 35, 29, 23, 13, 8, 5, 1, 202,
192,172, 167, 152, 137, 99, 76, 65, 57, 30, 24,
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14, 9, 203, 173, 168, 138, 77, 66, 25, 204, 174,
67,205,175,206,207,208,209,210,211,212,
213,214, 215,216,217,218, 219

200

21

0x2E2A69

1,5,6,8,9,10, 12, 14, 15,17, 19, 21, 23, 26, 27,
28, 29, 30, 32, 33, 35, 39, 41, 47, 49, 51, 52, 53,
55,58,59,60,61,63,66,69,72,74,76,78,79,
83, 87, 88, 89, 94, 96, 97, 101, 103, 105, 108,
109, 110, 111, 113, 114, 118, 125, 127, 131, 133,
134, 135, 136, 137, 138, 141, 142, 147, 150, 151,
156, 159, 160, 162, 163, 164, 168, 170, 171, 172,

1173, 174, 177, 180, 181, 182, 184, 188, 190, 195,

197, 200, 0, 2, 7, 11, 13, 16, 18, 20, 22, 24, 31,
34, 36, 40, 42, 48, 50, 54, 56, 62, 64, 67, 70, 73,
75, 77, 80, 84, 90, 95, 98, 102, 104, 106, 112,
115, 119, 126, 128, 132, 139, 143, 148, 152, 157,
161, 165, 169, 175, 178, 183, 185, 189, 191, 196,
198,201,3,25,37,43,57,65,68,71,81,85,91,
99, 107, 116, 120, 129, 140, 144, 149, 153, 158,
166, 176, 179, 186, 192, 199, 202, 4, 38, 44, 82,
86, 92, 100, 117, 121, 130, 145, 154, 167, 187,
193, 203, 45, 93, 122, 146, 155, 194, 204, 46,
123, 205, 124, 206, 207, 208, 209, 210, 211, 212,
213,214, 215,216,217, 218, 219, 220

200

21

0x2E2A69

197,195,190,188,184,182,181,180,177,174,
173, 172, 171, 170, 168, 164, 163, 162, 160, 159,
156, 151, 150, 147, 142, 141, 138, 137, 136, 135,
134, 133, 131, 127, 125, 118, 114, 113, 111, 110,
109, 108, 105, 103, 101, 97, 96, 94, 89, 88, &7,
83, 79, 78, 76, 74, 72, 69, 66, 63, 61, 60, 59, 58,
55, 53, 52, 51, 49, 47, 41, 39, 35, 33, 32, 30, 29,
28,27, 26, 23, 21, 19, 17, 15, 14, 12, 10, 9, 8, 6,
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5,1, 200, 198, 196, 191, 189, 185, 183, 178, 175,
169, 165, 161, 157, 152, 148, 143, 139, 132, 128,
126, 119, 115, 112, 106, 104, 102, 98, 95, 90, 84,
80, 77, 75, 73, 70, 67, 64, 62, 56, 54, 50, 48, 42,

| 40, 36, 34, 31, 24, 22, 20, 18, 16, 13, 11, 7, 2, 0,

201, 199, 192, 186, 179, 176, 166, 158, 153, 149,
144, 140, 129, 120, 116, 107, 99, 91, 85, 81, 71,
68, 65, 57, 43,37, 25, 3, 202, 193, 187, 167, 154,
145,130, 121, 117, 100, 92, 86, 82, 44, 38, 4,
203, 194, 155, 146, 122, 93, 45, 204, 123, 46,
205, 124, 206, 207, 208, 209, 210, 211, 212, 213,
214,215, 216,217, 218, 219, 220

200

22

0x552A55

1, 2,3, 4, 12, 14, 15, 17, 19, 20, 22, 24, 27, 30,

34, 35, 36, 37, 38, 39, 40, 41, 44, 45, 48, 49, 50,

51, 52, 56, 57, 58, 60, 61, 62, 65, 67, 68, 69, 72,
74, 75, 76, 80, 81, 82, 84, 85, 86, 87, 92, 93, 95,
102, 105, 106, 107, 108, 110, 111, 113, 116, 117,
119, 121, 122, 125, 129, 130, 131, 132, 134, 136,
138, 141, 142, 147, 148, 149, 150, 152, 159, 161,
165, 169, 170, 171, 172, 174, 175, 180, 182, 183,
185, 189, 190, 191, 192, 198, 200, 5, 13, 16, 18,
21, 23, 25, 28, 31, 42, 46, 53, 59, 63, 66, 70, 73,
77, 83, 88, 94, 96, 103, 109, 112, 114, 118, 120,
123, 126, 133, 135, 137, 139, 143, 151, 153, 160,
162, 166, 173, 176, 181, 184, 186, 193, 199, 201,
6, 26, 29, 32, 43, 47, 54, 64, 71, 78, 89, 97, 104,
115, 124, 127, 140, 144, 154, 163, 167, 177, 187,
194,202, 0, 7, 33, 55, 79, 90, 98, 128, 145, 155,
164, 168, 178, 188, 195,203, 8, 91, 99, 146, 156,
179, 196, 204, 9, 100, 157, 197, 205, 10, 101,
158, 206, 11, 207, 208, 209, 210, 211, 212, 213,
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214, 215,216,217, 218, 219, 220, 221

200

22

0x552A55

198, 192, 191, 190, 189, 185, 183, 182, 180, 175,
174,172,171,170,169,165,161,159,152,150,
149, 148, 147, 142, 141, 138, 136, 134, 132, 131,
130, 129, 125, 122, 121, 119, 117, 116, 113, 111,
110, 108, 107, 106, 105, 102, 95, 93, 92, 87, 86,
85, 84, 82, 81, 80, 76, 75, 74, 72, 69, 68, 67, 65,

1 62, 61, 60, 58, 57, 56, 52, 51, 50, 49, 48, 45, 44,

41, 40, 39, 38, 37, 36, 35, 34, 30, 27, 24, 22, 20,
19, 17, 15, 14, 12, 4, 3, 2, 1, 200, 199, 193, 186,
184, 181, 176, 173, 166, 162, 160, 153, 151, 143,
139, 137, 135, 133, 126, 123, 120, 118, 114, 112,
109, 103, 96, 94, 88, 83, 77, 73, 70, 66, 63, 59,
53,46,42,31,28,25,23,21,18,16,13,5,201,
194, 187, 177, 167, 163, 154, 144, 140, 127, 124,
115, 104, 97, 89, 78, 71, 64, 54, 47, 43, 32, 29,
26, 6, 202, 195, 188, 178, 168, 164, 155, 145,

1128, 98, 90, 79, 55, 33, 7, 0, 203, 196, 179, 156,

146, 99, 91, 8, 204, 197, 157, 100, 9, 205, 158,
101, 10, 206, 11, 207, 208, 209, 210, 211, 212,
213,214, 215,216, 217, 218, 219, 220, 221

200

23

0x86F4Al

1,3, 4, 5, 11, 12, 13, 14, 18, 20, 23, 24, 25, 28,
30, 31, 32, 33, 37, 39, 42, 45, 46, 47, 49, 50, 51,
53, 55, 57, 59, 60, 61, 64, 65, 67, 69, 70, 71, 72,
73, 74, 75, 77, 80, 83, 84, 85, 86, 87, 88, 89, 90,
93, 94, 99, 101, 102, 104, 106, 109, 111, 112,
113, 115, 116, 119, 121, 123, 124, 133, 134, 135,
137, 139, 140, 141, 142, 144, 145, 148, 149, 152,
153, 154, 157, 159, 162, 164, 166, 168, 169, 175,
176, 178, 179, 180, 181, 182, 187, 188, 193, 195,
200, 0, 2, 6, 15, 19, 21, 26, 29, 34, 38, 40, 43, 48,
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52, 54, 56, 58, 62, 66, 68, 76, 78, &1, 91, 95, 100,
103, 105, 107, 110, 114, 117, 120, 122, 125, 136,
138,143,146,150,155,158,160,163,165,167,‘
170, 177, 183, 189, 194, 196, 201, 7, 16, 22, 27,
35, 41, 44, 63,79, 82, 92, 96, 108, 118, 126, 147,
151, 156, 161, 171, 184, 190, 197, 202, 8, 17, 36,
97, 127, 172, 185, 191, 198, 203, 9, 98, 128, 173,
186,192,199,204,10,129,174,205,130,206,
131, 207, 132, 208, 209, 210, 211, 212, 213, 214,
215, 216, 217, 218, 219, 220, 221, 222

200

23

0x86F4Al

195, 193, 188, 187, 182, 181, 180, 179, 178, 176,
175, 169, 168, 166, 164, 162, 159, 157, 154, 153,
152, 149, 148, 145, 144, 142, 141, 140, 139, 137,
135, 134, 133, 124, 123, 121, 119, 116, 115, 113,
112,111,109,106,104,102,101,99,94,93,90,
89, 88, 87, 86, 85, 84, 83, 80, 77, 75, 74, 73, 72,
71, 70, 69, 67, 65, 64, 61, 60, 59, 57, 55, 53, 51,
50, 49, 47, 46, 45, 42, 39, 37, 33, 32, 31, 30, 28,
25,24, 23, 20, 18, 14, 13, 12, 11, 5, 4, 3, 1, 200,
196, 194, 189, 183, 177, 170, 167, 165, 163, 160,
158, 155, 150, 146, 143, 138, 136, 125, 122, 120,
117, 114, 110, 107, 105, 103, 100, 95, 91, 81, 78,
76, 68, 66, 62, 58, 56, 54, 52, 48, 43, 40, 38, 34,
29, 26, 21, 19, 15, 6, 2, 0, 201, 197, 190, 184,
171, 161, 156, 151, 147, 126, 118, 108, 96, 92,
82, 79, 63, 44, 41, 35, 27, 22, 16, 7, 202, 198,
191, 185, 172, 127, 97, 36, 17, 8, 203, 199, 192,
186, 173, 128, 98, 9, 204, 174, 129, 10, 205, 130,
206, 131, 207, 132, 208, 209, 210, 211, 212, 213,
214,215, 216,217,218, 219, 220, 221, 222

200

24

0x1D11A9B

0,2,3,5,6,8, 11,12, 13, 16, 19, 20, 22, 24, 28,
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32, 33, 35, 37, 38, 39, 40, 41, 42, 44, 46, 47, 49,
50, 54, 55, 57, 59, 60, 62, 64, 67, 69, 74, 79, 80,
84, 85, 86, 88, 91, 94, 102, 105, 109, 110, 111,
113, 114, 116, 118, 119, 121, 122, 125, 126, 127,
129, 130, 131, 132, 136, 137, 141, 142, 143, 147,
148, 149, 151, 153, 155, 158, 161, 164, 166, 168,
170, 171, 173, 175, 178, 179, 180, 182, 183, 186,
187, 189, 192, 194, 198, 199, 200, 1, 4, 7, 9, 14,
17, 21, 23, 25, 29, 34, 36, 43, 45, 48, 51, 56, 58,
61, 63, 65, 68, 70, 75, 81, 87, 89, 92, 95, 103,
106, 112, 115, 117, 120, 123, 128, 133, 138, 144,
150, 152, 154, 156, 159, 162, 165, 167, 169, 172,
174, 176, 181, 184, 188, 190, 193, 195, 201, 10,
15, 18, 26, 30, 52, 66, 71, 76, 82, 90, 93, 96, 104,
107, 124, 134, 139, 145, 157, 160, 163, 177, 185,
191, 196, 202, 27, 31, 53, 72, 77, 83, 97, 108,
135, 140, 146, 197, 203, 73, 78, 98, 204, 99, 205,
100, 206, 101, 207, 208, 209, 210, 211, 212, 213,
214,215, 216,217, 218,219, 220, 221, 222, 223

200

24

0x1D11A9B

199, 198, 194, 192, 189, 187, 186, 183, 182, 180,
179, 178, 175, 173, 171, 170, 168, 166, 164, 161,
158, 155, 153, 151, 149, 148, 147, 143, 142, 141,
137, 136, 132, 131, 130, 129, 127, 126, 125, 122,
121, 119, 118, 116, 114, 113, 111, 110, 109, 105,
102, 94, 91, 88, 86, 85, 84, 80, 79, 74, 69, 67, 64,
62, 60, 59, 57, 55, 54, 50, 49, 47, 46, 44, 42, 41,
40, 39, 38, 37, 35, 33, 32, 28, 24, 22, 20, 19, 16,
13, 12, 11, 8, 6, 5, 3, 2, 0, 200, 195, 193, 190,
188, 184, 181, 176, 174, 172, 169, 167, 165, 162,
159, 156, 154, 152, 150, 144, 138, 133, 128, 123,
120,117,115,112,106,103,95,92,89,87,81,
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75, 70, 68, 65, 63, 61, 58, 56, 51, 48, 45, 43, 36,
34, 29, 25, 23, 21, 17, 14,9, 7, 4, 1, 201, 196,
191, 185, 177, 163, 160, 157, 145, 139, 134, 124,
107, 104, 96, 93, 90, 82, 76, 71, 66, 52, 30, 26,
18, 15, 10, 202, 197, 146, 140, 135, 108, 97, 83,
77,72, 53, 31, 27, 203, 98, 78, 73, 204, 99, 205,
100, 206, 101, 207, 208, 209, 210, 211, 212, 213,
214,215,216, 217, 218, 219, 220, 221, 222, 223

1000

11

0x94F

0,1,4,5,6,8,13,14,15,17,18,22,24,26,29,
30, 32, 33, 34, 38, 39, 40, 43, 44, 47, 50, 52, 53,
58, 59, 62, 63, 65, 67, 72, 73,75, 76, 18, 79, 82,
85, 86, 88, 89, 90, 91, 95, 97, 100, 104, 105, 108,
112, 113, 115, 116, 118, 124, 126, 127, 128, 129,
130,132,133,134,135,141,142,145,147,148,
149, 151, 153, 154, 156, 159, 161, 164, 167, 168,
169, 170, 173, 175, 176, 177, 181, 185, 189, 191,
193, 194, 195, 196, 198, 200, 202, 203, 205, 207,
211, 212, 213, 214, 215, 217, 218, 222, 223, 224,
228,230, 231, 232, 233, 234, 235, 236, 237, 239,
240, 241, 243, 245, 246, 247, 248, 250, 251, 252,
255, 256, 267, 270, 272, 273, 275,279, 280, 281,
282, 285, 288, 289, 290, 292, 295, 297, 299, 300,
302, 303, 306, 307, 309, 314, 320, 322, 324, 325,
330, 335, 336, 343, 346, 347, 348, 349, 350, 351,
352, 353, 356, 357, 358, 359, 360, 362, 364, 366,
369, 370, 371, 372, 373, 376, 377, 378, 380, 385,
386, 387, 389, 390, 394, 396, 398, 401, 402, 404,
405, 406, 410, 411, 412, 415, 416, 419, 422, 424,
425,430, 431, 434, 435, 437, 439, 444, 445, 447,
448, 450, 451, 454, 457, 458, 460, 461, 462, 463,
467, 469, 472, 476, 477, 480, 484, 485, 487, 488,
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490, 496, 498, 499, 500, 501, 502, 504, 505, 506,
507, 513, 514, 517, 519, 520, 521, 523, 525, 526,
528, 531, 533, 536, 539, 540, 541, 542, 545, 547,
548, 549, 553, 557, 561, 563, 565, 566, 567, 568,
570, 572, 574, 575, 577, 579, 583, 584, 585, 586,
587, 589, 590, 594, 595, 596, 600, 602, 603, 604,
605, 606, 607, 608, 609, 611, 612, 613, 615, 617,
618,619,620,622,623,624,627,628,639,642,
644, 645, 647, 651, 652, 653, 654, 657, 660, 661,
662, 664, 667, 669, 671, 672, 674, 675, 678, 679,
681, 686, 692, 694, 696, 697, 702, 707, 708, 715,
718, 719, 720, 721, 722, 723, 724, 725, 728, 729,
730, 731, 732, 734, 736, 738, 741, 742, 743, 744,
745, 748, 749, 750, 752, 757, 758, 759, 761, 762,
766, 768, 770, 773, 774, 776, 777, 778, 782, 783,
784,787,788,791,794,796,797,802,803,806,
807, 809, 811, 816, 817, 819, 820, 822, 823, 826,
829, 830, 832, 833, 834, 835, 839, 841, 844, 8438,
849, 852, 856, 857, 859, 860, 862, 868, 870, 871,
872, 873, 874, 876, 877, 878, 879, 885, 886, 889,
891, 892, 893, 895, 897, 898, 900, 903, 905, 908,
911,912, 913, 914, 917, 919, 920, 921, 925, 929,
933, 935, 937, 938, 939, 940, 942, 944, 946, 947,
949, 951, 955, 956, 957, 958, 959, 961, 962, 966,
967, 968, 972, 974, 975, 976, 977, 978, 979, 980,
981, 983, 984, 985, 987, 989, 990, 991, 992, 994,
995, 996, 999, 1000, 2, 7, 9, 16, 19, 23, 25, 27,
31,35,41,45,48,51,54,60,64,66,68,74,77,
80, 83, 87, 92, 96, 98, 101, 106, 109, 114, 117,
119, 125, 131, 136, 143, 146, 150, 152, 155, 157,
160, 162, 165, 171, 174, 178, 182, 186, 190, 192,
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197, 199, 201, 204, 206, 208, 216, 219, 225, 229,
238, 242, 244, 249, 253, 257, 268, 271, 274, 276,
283, 286, 291, 293, 296, 298, 301, 304, 308, 310,
315, 321, 323, 326, 331, 337, 344, 354, 361, 363,
365, 367, 374, 379, 381, 388, 391, 395, 397, 399,
403, 407, 413, 417, 420, 423, 426, 432, 436, 438,
440, 446, 449, 452, 455, 459, 464, 468, 470, 473,
478, 481, 486, 489, 491, 497, 503, 508, 515, 518,
522, 524, 527, 529, 532, 534, 537, 543, 546, 550,
554, 558, 562, 564, 569, 571, 573, 576, 578, 580,
588, 591, 597, 601, 610, 614, 616, 621, 625, 629,
640,643,646,648,655,658,663,665,668,670,
673, 676, 680, 682, 687, 693, 695, 698, 703, 709,
716, 726, 733, 735, 737, 739, 746, 751, 753, 760,
1763, 767, 769, 771, 775, 779, 785, 789, 792, 795,
798, 804, 808, 810, 812, 818, 821, 824, 827, 831,
836, 840, 842, 845, 850, 853, 858, 861, 863, 869,
875, 880, 887, 890, 894, 896, 899, 901, 904, 906,
909, 915, 918, 922, 926, 930, 934, 936, 941, 943,
945, 948, 950, 952, 960, 963, 969, 973, 982, 986,
988, 993, 997, 1001, 3, 10, 20, 28, 36, 42, 46, 49,
55, 61, 69, 81, 84, 93, 99, 102, 107, 110, 120,
137, 144, 158, 163, 166, 172, 179, 183, 187, 209,
220, 226, 254, 258, 269, 277, 284, 287, 294, 305,
311, 316, 327, 332, 338, 345, 355, 368, 375, 382,
392, 400, 408, 414, 418, 421, 427, 433, 441, 453,
456, 465, 471, 474, 479, 482, 492, 509, 516, 530,
535,538,544,551,555,559,581,592,598,626,
630, 641, 649, 656, 659, 666, 677, 683, 688, 699,
704, 710, 717, 727, 740, 747, 754, 764, 772, 180,
786, 790, 793, 799, 805, 813, 825, 828, 837, 843,
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846, 851, 854, 864, 881, 888, 902, 907, 910, 916,
923, 927, 931, 953, 964, 970, 998, 1002, 11, 21,
37,56, 70, 94, 103, 111, 121, 138, 180, 184, 188,
210,221, 227, 259, 278, 312, 317, 328, 333, 339,
383, 393, 409, 428, 442, 466, 475, 483, 493, 510,
552, 556, 560, 582, 593, 599, 631, 650, 684, 689,
700, 705, 711, 755, 765, 781, 800, 814, 838, 847,
855, 865, 882, 924, 928, 932, 954, 965, 971,
1003, 12, 57, 71, 122, 139, 260, 313, 318, 329,
334, 340, 384, 429, 443, 494, 511, 632, 685, 690,
701, 706, 712, 756, 801, 815, 866, 883, 1004,
123, 140, 261, 319, 341, 495, 512, 633, 691, 713,
867, 884, 1005, 262, 342, 634, 714, 1006, 263,
635, 1007, 264, 636, 1008, 265, 637, 1009, 266,
638,1010

1000

11

0x94F

999, 996, 995, 994, 992, 991, 990, 989, 987, 985,
984, 983, 981, 980, 979, 978, 977, 976, 975, 974,
972, 968, 967, 966, 962, 961, 959, 958, 957, 956,
955, 951, 949, 947, 946, 944, 942, 940, 939, 938,
937, 935, 933, 929, 925, 921, 920, 919, 917, 914,
913, 912, 911, 908, 905, 903, 900, 898, 897, 895,
893, 892, 891, 889, 886, 885, 879, 878, 877, 876,
874, 873, 872, 871, 870, 868, 862, 860, 859, 857,
856, 852, 849, 848, 844, 841, 839, 835, 834, 833,
832, 830, 829, 826, 823, 822, 820, 819, 817, 816,
811, 809, 807, 806, 803, 802, 797, 796, 794, 791,
788, 787, 784, 783,782, 778,777, 776, 174, T73,
770, 768, 766, 762, 761, 759, 758, 757, 752, 750,
749, 748, 745, 744, 743, 742, 741, 738, 736, 734,
732, 731, 730, 729, 728, 725, 724, 723,722, 721,
720, 719, 718, 715, 708, 707, 702, 697, 696, 694,
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692, 686, 681, 679, 678, 675, 674, 672, 671, 669,
667, 664, 662, 661, 660, 657, 654, 653, 652, 651,
647, 645, 644, 642, 639, 628, 627, 624, 623, 622,
620, 619, 618, 617, 615, 613, 612, 611, 609, 608,
607, 606, 605, 604, 603, 602, 600, 596, 595, 594,
590, 589, 587, 586, 585, 584, 583, 579, 577, 575,
574, 572, 570, 568, 567, 566, 565, 563, 561, 557,
553, 549, 548, 547, 545, 542, 541, 540, 539, 536,
533, 531, 528, 526, 525, 523, 521, 520, 519, 517,
514, 513, 507, 506, 505, 504, 502, 501, 500, 499,
498, 496, 490, 488, 487, 485, 484, 480, 477, 476,
472, 469, 467, 463, 462, 461, 460, 458, 457, 454,
451, 450, 448, 447, 445, 444, 439, 437, 435, 434,
431, 430, 425, 424, 422, 419, 416, 415, 412, 411,
410, 406, 405, 404, 402, 401, 398, 396, 394, 390,
389, 387, 386, 385, 380, 378, 377, 376, 373, 372,
371, 370, 369, 366, 364, 362, 360, 359, 358, 357,
356, 353, 352, 351, 350, 349, 348, 347, 346, 343,
336, 335, 330, 325, 324, 322, 320, 314, 309, 307,
306, 303, 302, 300, 299, 297, 295, 292, 290, 289,
288, 285, 282, 281, 280, 279, 275, 273, 272, 270,
267, 256, 255, 252, 251, 250, 248, 247, 246, 245,
243, 241, 240, 239, 237, 236, 235, 234, 233, 232,
231, 230, 228, 224, 223, 222, 218, 217, 215, 214,
213,212, 211, 207, 205, 203, 202, 200, 198, 196,
195, 194, 193, 191, 189, 185, 181, 177, 176, 175,
173, 170, 169, 168, 167, 164, 161, 159, 156, 154,
153, 151, 149, 148, 147, 145, 142, 141, 135, 134,
133, 132, 130, 129, 128, 127, 126, 124, 118, 116,
115, 113, 112, 108, 105, 104, 100, 97, 95, 91, 90,
89, 88, 86, 85, 82, 79, 78, 76, 75, 73, 72, 67, 65,
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63, 62, 59, 58, 53, 52, 50, 47, 44, 43, 40, 39, 38,
34, 33, 32, 30, 29, 26, 24, 22, 18, 17, 15, 14, 13,
8, 6,5, 4,1, 0, 1000, 997, 993, 988, 986, 982,
973, 969, 963, 960, 952, 950, 948, 945, 943, 941,
936, 934, 930, 926, 922, 918, 915, 909, 906, 904,
901, 899, 896, 894, 890, 887, 880, 875, 869, 863,
861, 858, 853, 850, 845, 842, 840, 836, 831, 827,
824, 821, 818, 812, 810, 808, 804, 798, 795, 792,
789,785,779,775,771,769,767,763,760,753,
751, 746, 739, 737, 735, 733, 726, 716, 709, 703,
698, 695, 693, 687, 682, 680, 676, 673, 670, 668,
665, 663, 658, 655, 648, 646, 643, 640, 629, 625,
621, 616, 614, 610, 601, 597, 591, 588, 580, 578,
576, 573, 571, 569, 564, 562, 558, 554, 550, 546,
543, 537, 534, 532, 529, 527, 524, 522, 518, 515,
508, 503, 497, 491, 489, 486, 481, 478, 473, 470,
468, 464, 459, 455, 452, 449, 446, 440, 438, 436,
432, 426, 423, 420, 417, 413, 407, 403, 399, 397,
395, 391, 388, 381, 379, 374, 367, 365, 363, 361,
354, 344, 337, 331, 326, 323, 321, 315, 310, 308,
304, 301, 298, 296, 293, 291, 286, 283, 276, 274,
271, 268, 257, 253, 249, 244, 242, 238, 229, 225,
219, 216, 208, 206, 204, 201, 199, 197, 192, 190,
186, 182, 178, 174, 171, 165, 162, 160, 157, 155,
| 152, 150, 146, 143, 136, 131, 125, 119, 117, 114,
109, 106, 101, 98, 96, 92, 87, 83, 80, 77, 74, 68,
66, 64, 60, 54, 51, 48, 45, 41, 35, 31, 27, 25, 23,
19,16,9,7,2,1001,998,970,964,953,93L
927, 923, 916, 910, 907, 902, 888, 881, 864, 854,
851, 846, 843, 837, 828, 825, 813, 805, 799, 793,
790, 786, 780, 772, 764, 754, 747, 740, 727, 717,
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710, 704, 699, 688, 683, 677, 666, 659, 656, 649,
641, 630, 626, 598, 592, 581, 559, 555, 551, 544,
538, 535, 530, 516, 509, 492, 482, 479, 474, 471,
465, 456, 453, 441, 433, 427, 421, 418, 414, 408,
400,392,382,375,368,355,345,338,332,327,
316, 311, 305, 294, 287, 284, 277, 269, 258, 254,
226, 220, 209, 187, 183, 179, 172, 166, 163, 158,
144, 137, 120, 110, 107, 102, 99, 93, 84, 81, 69,
61, 55, 49, 46, 42, 36, 28, 20, 10, 3, 1002, 971,
965, 954, 932, 928, 924, 882, 865, 855, 847, 838,
814, 800, 781, 765, 755, 711, 705, 700, 689, 684,
650, 631, 599, 593, 582, 560, 556, 552, 510, 493,
483, 475, 466, 442, 428, 409, 393, 383, 339, 333,
328, 317, 312, 278, 259, 227, 221, 210, 188, 184,
180, 138, 121, 111, 103, 94, 70, 56, 37, 21, 11,
1003, 883, 866, 815, 801, 756, 712, 706, 701,
690, 685, 632, 511, 494, 443, 429, 384, 340, 334,
329, 318, 313, 260, 139, 122, 71, 57, 12, 1004,
884, 867, 713, 691, 633, 512, 495, 341, 319, 261,
140, 123, 1005, 714, 634, 342, 262, 1006, 635,
263, 1007, 636, 264, 1008, 637, 265, 1009, 638,
266, 1010

22 0xD 1,4,5,6,8,11,12,13,0, 19, 2, 3, 15, 18, 20, 7,
9,22,10,21, 16, 14,23, 17,24

22 0xD 4,5,6,8,1,12,11,13,2,19,0, 3, 15, 18, 20, 7,
9,22, 10, 21, 16, 14,23, 17,24

22 0xD 1,4,5,6,8,12, 11, 13,0, 19, 2, 3, 15, 18, 20, 7,
9,22, 10,21, 16, 14, 23, 17, 24

22 0xD 1,4,5,6,12,11,13,8,0, 19, 2, 3, 15, 18, 20, 7,

9,22,10,21, 16, 14,23, 17,24
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Vi du, L=19, da thirc 1a 0xA2B79, va chudi xen k& n1={0, 1, 2, 5, 6, 7, 10, 11, 13,
14, 18, 19, 20, 22, 23, 24, 26, 31, 33, 35, 37, 39, 42, 44, 45, 47, 51, 52, 55, 56, 57, 58, 60,
61, 62, 64, 67, 69, 70, 72, 73, 76, 85, 86, 89, 90, 93, 94, 100, 103, 104, 105, 107, 109,
110, 112, 113, 125, 127, 128, 129, 130, 131, 133, 134, 137, 140, 144, 145, 148, 149, 152,
159, 161, 162, 163, 166, 169, 173, 175, 178, 182, 183, 186, 187, 189, 195, 196, 197, 200,
3,8, 12, 15, 21, 25, 27, 32, 34, 36, 38, 40, 43, 46, 48, 53, 59, 63, 65, 68, 71, 74, 77, 87,
91, 95, 101, 106, 108, 111, 114, 126, .132, 135, 138, 141, 146, 150, 153, 160, 164, 167,
170, 174, 176, 179, 184, 188, 190, 198, 201, 4, 9, 16, 28, 41, 49, 54, 66, 75, 78, 88, 92,
96, 102, 115, 136, 139, 142, 147, 151, 154, 165, 168, 171, 177, 180, 185, 191, 199, 202,
17, 29, 50, 79, 97, 116, 143, 155, 172, 181, 192, 203, 30, 80, 98, 117, 156, 193, 204, 81,
99, 118, 157, 194, 205, 82, 119, 158, 206, 83, 120, 207, 84, 121, 208, 122, 209, 123, 210,
124, 211, 212, 213, 214, 215, 216, 217, 218}. Vi dy, néu chiéu dai 4 ciia chudi bit thong
tin hién tai béng 64, thi chudi bit nhan dugc sau khi 14p ma CRC la {by, by, ..., bgy}. Chudi
xen k& duoc doi hoi hién tai n1'={1, 4, 8, 9, 12, 13, 16, 23, 25, 26, 27, 30, 33, 37, 39, 42,
46, 47, 50, 51, 53, 59, 60, 61, 64, 2, 5, 10, 14, 17, 24, 28, 31, 34, 38, 40, 43, 48, 52, 54,
62, 65,0, 3, 6, 11, 15, 18, 29, 32, 35, 41, 44, 49, 55, 63, 66, 7, 19, 36, 45, 56, 67, 20, 57,
68, 21, 58, 69, 22, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82} dugc tich khoi chudi
xen k& w1l dua trén budc S202. Chudi {by, by, ..., bgy} dugc xen k& dua trén bude S203, dé
nhén dugc {cg, C1, ..., Cga}={b1, bs, bg, by, bia, b3, bis, a3, bas, bag, bag, bsos b33, b3z, bao,
b2, bag, baz, bso, b1, bss, bso, beo, b1, bes, b2, bs, bro, bias brz, bags bag, by, s, big, b4g, bas,
bag, bsz, bss, bea, Des, o, b3, b, b1, bis, big, bag, b3z, s, ba, bas, bag, bss, bess bee, by, by,
D16, bas, bsss bs7s D20, bs7, beg, bar, g, Beo, D22, b7, b71, b7, by, bra, brs, bre, br7, brg, ba, bio,
bg1, bga} ‘

Trong bang 1, khi K,,,,=200, L=19, va da thic CRC 12 0xA2B79, thi c6 sau chudi
xen k& twong ing ma céach danh s6 thi tu ty nhién dugc st dung. Hiéu qua két thuc sém
tdt hon dat duoc khi chudi xen ké thl:lf. nhét, chudi xen ké& thir ba, hodc chudi xen k& thu
nam duoc st dung cho mé cuc ty 1€ ma thép. Hi¢u qua két thic sém tot hon dat duge khi
chudi xen k& thtr hai, chudi xen k& thir tu, hogic chudi xen k& thtr sdu duogc st dung cho ma
cuc ty 1€ ma cao. Hiéu qua két thic sém tdt hon dat duge khi chudi xen k& thir nhét hoic
chudi xen ké& thtt hai duge st dung cho viée giai md SC ma cuc. Hi€u qua két thac som tbt
hon dat dugc khi chudi xen k& thi ba hogc chudi xen k& thir tv dugce st dung cho mi cuc

c¢6 chidu dai ma dai. Hiéu qua két thic sém tot hon dat duge khi chudi xen k& thit nim
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hodc chudi xen k& thtr sdu dugce st dung cho ma cyce ¢o chiu dai ma ngén.

Khi K,,,,=200, L=20, va da thitc CRC la 0x191513, thi ¢6 hai chudi xen k& twong
ng ma cach danh s thtr tu tu nhién duge st di_mg. Hiéu qua két thic sém tot hon dat
duoc khi chudi xen k& tha nhit dugc st dung cho ma cuc ty 1é ma tha‘ip. Hiéu qua két thuc
sém tot hon dat dugc khi chudi xen ké thtt hai duge sit dung cho ma cuc ty 1€ mé cao.

Khi K,,,=200, L=21, va da thitc CRC 1a 0x2E2A69, thi ¢6 hai chudi xen ké& twong
ung ma cach danh s tht tu tu nhién duoc st dung. Hidu qua két thic som t6t hon dat
duoc khi chudi xen k& thir nhét dugc st dung cho ma cyc ty 1€ ma thép. Hiéu qua két thic
sém tot hon dat duge khi chudi xen k& tht hai dugc sit dung cho mé cyc ty 1€ ma cao.

Khi K,,,=200, L=22, va da thuc CRC la 0x552A55, thi ¢o6 hai chudi xen ké& tuong
rng ma cach danh s thtr tu ty nhién duge st dung. Hi€u qua két thic som t6t hon dat
dugc khi chudi xen k& thir nhit duoc str dung cho ma cyc ty 1 ma thép. Hiéu qua két thuc
sém tdt hon dat duge khi chudi xen ké thir hai duge sit dung cho ma cuc ty 1€ mé cao.

Khi K,,,,=200, L=23, va da thitrc CRC la 0x86F4Al, thi ¢6 hai chudi xen k& tuong
{mg ma cach danh sb thtr tw ty nhién duge st dung. Hiéu qua két thuc sém tdt hon dat
dugc khi chudi xen k& thir nhét duge str dung cho mé cuc ty 1¢ ma thap. Hiéu qué két thuc
s6m tot hon dat duogc khi chudi xen k& thtt hai dugc st dung cho ma cyc ty 1€ ma cao.

Khi K,,,=200, L=24, va da thitc CRC 1a 0x1D11A9B, thi ¢6 hai chudi xen k& tuong
(mg ma cach danh sb thir tu tu nhién duoc sir dung. Hidu qua két thic sém t6t hon dat
duoc khi chudi xen k& thir nhét duogc st dung cho ma cyc ty 1€ mé thap. Hiéu qua két thic
s&m tdt hon dat duge khi chudi xen ké tht hai dugce st dung cho mé cyc ty 1€ mé cao.

Khi K,,,=1000, L=11, va da thitrc CRC la 0x94F, thi c6 hai chudi xen ké twong Gng
ma cach danh sb tht tu tu nhién duge st dung. Hi€u qua két thac sém tot hon dat dugc
khi chudi xen k& tht nhét dugc st dung cho mé cuc ty 1€ ma thap. Hiéu qué két thiic sém
tot hon dat duoge khi chudi xen k& thi hai duge str dung cho ma cyc ty 1€ mé cao.

Khi K,,,=22, L=3, va da thuc CRC la 0xD, thi ¢6 bdn chudi xen k& trong Gtng ma
cach danh sb tht tu tu nhién duge st dung. Hi¢u qua két thac sém tdt hon dat duge khi
chudi xen ké thir nhit dugc st dung cho ma cuc ¢ chiéu dai ma 1a 32 sau khi 14p ma.
Hiéu qua Kkét thic som tét hon dat duge khi chudi xen k& thir hai duge st dung cho ma
cuc ¢co chiéu dai ma 1a 64 sau khi 1ap ma. Hi¢u qua két thiic sém tdt hon dat dwge khi
chudi xen k& thi ba duoc st dung cho ma cyce ¢o chiéu dai ma 13 128 sau khi 14p ma. Hi¢u

qua két thuc som tdt hon dat duge khi chudi xen k& thir tu dwoc sit dung cho mé cyc ¢cd
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chiéu dai ma 1a 256 sau khi 1ap ma.

Phai luu y réng ky hiéu bit dao ngugc hé thap luc phan va rd rang +1 dugc st dung
cho da thirc CRC trong bang 1 va da thitc CRC trong bang 2 sau déy. Vi du, da thtc
0xA2B79 twong tmg v6i da thirc nhi phén (1,0,0,1,1,1,1,0,1,1,0,1,0, 1, 0,0,0,1,0,
1), va tuong ung voi da thirc
DA19+D”16+DA15+DA4+DA3+DA11+DAM0+DA8+DAN6+D 2+ 1.

Fig.5 14 hinh v& luu dd cua phuong phép 14p ma theo sang ché. Theo phuong 4n nay,
vi dy, chudi xen k& dugc st dung cho hoat dong xen k& 12 chudi xen k& thir nhat nhan
duogc dua trén quy tac dat trude theo céch thire 2, thi chudi xen k& chiéu dai 16n nhét dugc
st dung cho viéc 14p ma CRC phén tén la chudi 2 ma cach danh sb thit tu nguoc dugce sir
dung, chidu dai bit thong tin 16n nhét twong ng vi 12 1a Ky, da thire CRC 1a g, va sb
luong bit CRC 1a L. Noi cach khac, chidu dai CRC 14 L. Gia dinh 13 4 bit thong tin s€
duoc 1ap ma 1a {ay, ay, ..., a4}, va sb luong bit thong tin A<K,,. Phuong an nay dugc
thuc hién boi dau truyén (bo 1ap ma). Nhu duoc thé hién trén Fig.5, phuong phép theo
phuong an nay bao gdm cac budce sau.

$301. Thuc hién 1ap ma CRC trén 4 bit thong tin s& dugc 1ap ma, dé nhan dugc
chudi bit tht nhat {bg, by, ..., bz 1}

{bg, by, ..., b1} 12 A bit thong tin, va {ba, bar1, .- byz1} 14 L bit CRC.

$302. Chudi xen k& tht nhat n2' dugce tao thanh béng cach tach tuln tu tit ca cac chi
s& nho hon so véi 4 hodc 16n hon hodc bang K. khoi chudi xen k& chidu dai 16n nhat va
trr di K,,—A khoi cac chi s6 16n hon hodc bang K4 trong cac chi sb dugc tach.

Vi du, nhu duoc thé hién trén Fig.5, néu chudi xen k& chicu dai 16n nhéit 72 13 {1, 2,
6,8,9,12,0,5,7,13, 4, 11, 14, 3, 10, 15}, L=4, va A=10, thi sb lugng bit thong tin 16n
nhét K, tuong tmg véi chudi xen k& chidu dai 16n nhét béng 12, va K,,,;,—A=2. Tét ca céac
chi sd nho hon 10 hodc 16n hon hodc béng 12 trude hét duoc tach tudn ty khoi n2, va ph?m
duge tach 1a {1, 2, 6, 8,9, 12,0, 5,7, 13, 4, 14, 3, 15}. Sau do, 2 duogc trir di khoi céc chi
s6 16n hon hodc bing 12 trong céc chi s dugc tach, dé tao thanh chudi xen k& thir nhét
n2'{1,2,6,8,9,10,0,5,7,11, 4,12, 3, 13}.

$303. Sép xép 4 bit thong tin trong chudi bit thir nhét theo thtr ty giam dan clia cac
chi s6 bit thong tin, dé nhan dugc chudi bit thir ba.

Cu thé 13, 4 bit thong tin trong chudi bit tht nhat {bo, by, ..., b1} duge sip xép

theo th ty giam dan cia céc chi sb bit thong tin, dé nhan duoc chudi bit thi ba {b', by,
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bt} Khik=0, 1, ..., 41, b'=b, 1. Khi k=4, 4+1, ..., A+L-1, b'=by.

S304. Thuc hién hoat dong xen k& trén chudi bit thi ba {by', by, ..., by 1'} béng
cach str dung chudi xen k& thu nhét 72", & nhan dugc chudi bit thi hai.

Cu thé 13, chudi bit thu nhit dugc thé hién trén Fig.5 1a {b, by, ..., bi3}. 10 bit thong
tin trong chudi bit thir nhét {by, by, ..., bis}dugc sép xép theo thir ty giam dan cta céc chi
s6 bit thong tin, dé nhan dugc chudi bit thir ba {by, b, bz, b, bs, ba, b3, b2, b1, bo, bro, b
b1y, byz}. Chudi bit thir hai nhan dugc sau khi hoat dong xen k& duge thuc hién trén chudi
bit thit ba {bo, bg, b7, bs, bs, bs, b3, by, by, by, bio, b1, b, bis} béng cach st dung chudi xen
k& tht nhat n2' {1, 2, 6, 8,9, 10,0, 5, 7, 11, 4, 12, 3, 13} 1a {bg, by, b, by, by, big, by, ba,
b, by, bs, bra, b, bis}.

S305. Thyc hién 1ap ma ma cyuc trén chudi bit thir hai.

Theo phuong an nay, nhu dugc thé hién trong bang 2 sau day, dbi voi chudi xen k&
trong bang 2, cac da thirc CRC khac nhau va cac chudi xen ké twong rng ma cach danh s&
th ty nguoc duge st dung dugc cung cép cho céc chidu dai L CRC khac nhau va sb

lwong K bit thong tin 16n nhét khac nhau.

Béang 2

K,.. |L |DPa thic Chudi xen ké ma cich danh sé thi tw ngugc

CRC dwgc sir dung

200 |19 | 0xA2B79 |2, 3, 4, 10, 12, 13, 16, 17, 21, 24, 26, 30, 33, 36,
37, 38, 40, 47, 50, 51, 54, 55, 59, 62, 65, 66, 68,
69, 70, 71, 72, 74, 86, 87, 89, 90, 92, 94, 95, 96,
99, 105, 106, 109, 110, 113, 114, 123, 126, 127,
129, 130, 132, 135, 137, 138, 139, 141, 142, 143,
144, 147, 148, 152, 154, 155, 157, 160, 162, 164,
166, 168, 173, 175, 176, 177, 179, 180, 181, 185,
186, 188, 189, 192, 193, 194, 197, 198, 199, 200,
0,1, 8, 11, 14, 15, 19, 22, 28, 31, 34, 35, 45, 48,
49, 52, 53, 57, 60, 63, 64, 67, 84, 85, 88, 93, 97,
103, 104, 107, 108, 111, 112, 121, 124, 125, 128,
133,136,140,145,146,150,153,158,171,174,
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178, 183, 184, 187, 190, 191, 195, 196, 202, 7, 9,
18, 23, 27, 44, 56, 83, 91, 102, 120, 134, 149, 151,
159, 161, 163, 165, 170, 172, 182, 203, 5, 20, 29,
39, 43,73, 77, 78, 81, 98, 100, 101, 119, 122, 131,
156, 167, 209, 42, 46, 61, 76, 80, 118, 210, 6, 25,
32,41, 58,75, 79, 82, 117, 211, 116, 169, 212, 115,
201, 204, 205, 206, 207, 208, 213, 214, 215, 216,
217,218

200

19

0xA2B79

199, 198, 197, 194, 193, 192, 189, 188, 186, 185,
181, 180, 179, 177, 176, 175, 173, 168, 166, 164,
162, 160, 157, 155, 154, 152, 148, 147, 144, 143,
142, 141, 139, 138, 137, 135, 132, 130, 129, 127,
126, 123, 114, 113, 110, 109, 106, 105, 99, 96, 95,
94, 92, 90, 89, 87, 86, 74, 72, 71, 70, 69, 68, 66,
65, 62; 59, 55, 54, 51, 50, 47, 40, 38, 37, 36, 33,
30, 26, 24, 21, 17, 16, 13, 12, 10, 4, 3, 2, 200, 196,
195,191,190,187,184,183,178,174,171,158,
153, 150, 146, 145, 140, 136, 133, 128, 125, 124,
121, 112, 111, 108, 107, 104, 103, 97, 93, 88, 85,
84, 67, 64, 63, 60, 57, 53, 52, 49, 48, 45, 35, 34,
31, 28, 22, 19, 15, 14, 11, 8, 1, 0, 202, 182, 172,
170, 165, 163, 161, 159, 151, 149, 134, 120, 102,
91, 83, 56, 44, 27, 23, 18,9, 7, 203, 167, 156, 131,
122, 119, 101, 100, 98, 81, 78, 77, 73, 43, 39, 29,
20,5,209,118,80,76,61,46,42,210,117,82,
79, 75, 58, 41, 32, 25, 6, 211, 169, 116, 212, 115,
201, 204, 205, 206, 207, 208, 213, 214, 215, 216,
217,218

200

19

0xA2B79

0,1,2,8,10, 11, 14, 15, 19, 22, 24, 28, 31, 34, 35,
36, 38, 45, 48, 49, 52, 53, 57, 60, 63, 64, 66, 67,
68, 69, 70, 72, 84, 85, 87, 88, 90, 92, 93, 94, 97,
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103, 104, 107, 108, 111, 112, 121, 124, 125, 127,
128, 130, 133, 135, 136, 137, 139, 140, 141, 142,
145, 146, 150, 152, 153, 155, 158, 160, 162, 164,
166, 171, 173, 174, 175, 177, 178, 179, 183, 184,
186, 187, 190, 191, 192, 195, 196, 197, 198, 199,
202, 3, 4, 7,9, 12, 16, 17, 18, 23, 26, 27, 40, 44,
50, 54, 55, 56, 74, 83, 91, 95, 99, 102, 105, 109,
113, 114, 120, 134, 143, 147, 148, 149, 151, 159,
161, 163, 165, 168, 170, 172, 180, 181, 182, 188,
193, 203, 5, 13, 20, 29, 30, 39, 42, 47, 51, 58, 59,
62, 65, 73, 81, 82, 89, 96, 98, 100, 101, 106, 110,
118, 123, 131, 138, 144, 156, 167, 176, 205, 6, 25,
37, 41, 46, 61, 71, 80, 117, 122, 132, 169, 185,
194, 206, 43, 77, 78, 119, 129, 189, 209, 21, 32,
75,76,79,157,211,33,116,154,212,86,115,
126, 200, 201, 204, 207, 208, 210, 213, 214, 215,
216,217, 218

200

19

0xA2B79

199, 198, 197, 196, 195, 192, 191, 190, 187, 186,
184, 183, 179, 178, 177, 175, 174, 173, 171, 166,
164, 162, 160, 158, 155, 153, 152, 150, 146, 145,
142, 141, 140, 139, 137, 136, 135, 133, 130, 128,
127, 125, 124, 121, 112, 111, 108, 107, 104, 103,
97, 94, 93, 92, 90, 88, 87, 85, 84, 72, 70, 69, 68,
67, 66, 64, 63, 60, 57, 53, 52, 49, 48, 45, 38, 36,
35,34, 31, 28, 24, 22, 19, 15, 14, 11, 10, 8,2, 1, 0,
202, 193, 188, 182, 181, 180, 172, 170, 168, 165,
163, 161, 159, 151, 149, 148, 147, 143, 134, 120,
114, 113, 109, 105, 102, 99, 95, 91, 83, 74, 56, 55,
54, 50, 44, 40, 27, 26, 23, 18, 17,16, 12,9, 7, 4, 3,
203, 176, 167, 156, 144, 138, 131, 123, 118, 110,
106, 101, 100, 98, 96, 89, 82, 81, 73, 65, 62, 59,
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58, 51, 47, 42, 39, 30, 29, 20, 13, 5, 205, 194, 185,
169, 132, 122, 117, 80, 71, 61, 46, 41, 37, 25, 6,
206, 189, 129, 119, 78, 77, 43, 209, 157, 79, 76,
75, 32, 21, 211, 154, 116, 33, 212, 86, 115, 126,
200, 201, 204, 207, 208, 210, 213, 214, 215, 216,
217,218

200

19

0xA2B79

0,1,2,3,4,7,9,12, 14, 16, 17, 18, 23, 24, 26, 27,
34, 35, 36, 38, 40, 44, 48, 50, 52, 54, 55, 56, 63,
67, 70, 72, 74, 83, 84, 90, 91, 93, 94, 95, 99, 102,
103, 105, 107, 109, 111, 113, 114, 120, 124, 130,
134, 136, 137, 140, 142, 143, 145, 147, 148, 149,
151,155,159,160,161,162,163,164,165,166,
168, 170, 172, 174, 175, 178, 179, 180, 181, 182,
183, 188, 190, 191, 192, 193, 195, 196, 203, 6, 8,
10, 11, 15, 21, 22, 25, 30, 39, 43, 49, 53, 59, 65,
68, 73, 82, 86, 87, 96, 98, 101, 104, 108, 112, 119,
126, 127, 132, 133, 138, 146, 150, 152, 157, 158,
167, 169, 171, 176, 185, 186, 187, 197, 198, 199,
204, 5, 13, 20, 29, 42, 47, 51, 58, 62, 64, 66, 81,
85, 89, 97, 100, 106, 110, 118, 123, 125, 131, 139,
141, 144, 156, 184, 205, 19, 28, 37, 41, 46, 57, 61,
71, 80, 88, 92, 117, 122, 177, 194, 206, 32, 60, 78,
79, 115, 121, 129, 135, 154, 173, 189, 208, 33, 69,
76, 77, 128, 210, 116, 153, 213, 31, 45, 75, 200,
201, 202, 207, 209, 211, 212, 214, 215, 216, 217,
218

200

19

0xA2B79

196, 195, 193, 192, 191, 190, 188, 183, 182, 1381,
180, 179, 178, 175, 174, 172, 170, 168, 166, 165,
164, 163, 162, 161, 160, 159, 155, 151, 149, 148,
147, 145, 143, 142, 140, 137, 136, 134, 130, 124,
120, 114, 113, 111, 109, 107, 105, 103, 102, 99, 95,
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94, 93, 91, 90, 84, 83, 74, 72, 70, 67, 63, 56, 55,
54, 52, 50, 48, 44, 40, 38, 36, 35, 34, 27, 26, 24,
23, 18, 17, 16, 14, 12,9, 7, 4, 3, 2, 1, 0, 203, 199,
198, 197, 187, 186, 185, 176, 171, 169, 167, 158,
157, 152, 150, 146, 138, 133, 132, 127, 126, 119,
112, 108, 104, 101, 98, 96, 87, 86, 82, 73, 68, 65,
59, 53, 49, 43, 39, 30, 25, 22, 21, 15, 11, 10, 8, 6,
204,184,156,144,141,139,131,125,123,118,
110, 106, 100, 97, 89, 85, 81, 66, 64, 62, 58, 51,
47, 42, 29, 20, 13, 5, 205, 194, 177, 122, 117, 92,
88, 80, 71, 61, 57, 46, 41, 37, 28, 19, 206, 189,
173, 154, 135, 129, 121, 115, 79, 78, 60, 32, 208,
128, 77, 76, 69, 33, 210, 153, 116, 213, 31, 45, 75,
200, 201, 202, 207, 209, 211, 212, 214, 215, 216,
217,218

200

20

0x191513

0,1,2,4,6,10, 11, 13, 14, 15, 18, 19, 20, 21, 23,
30, 35, 38, 39, 41, 43, 44, 45, 46, 50, 51, 53, 55,
56, 57, 58, 59, 60, 65, 66, 67, 69, 72, 73, 75, 78,
81, 83, 84, 85, 87, 88, 89, 91, 92, 94, 96, 98, 99,
103, 104, 105, 106, 109, 110, 111, 114, 116, 118,
119, 121, 126, 127, 130, 131, 137, 138, 141, 145,
146, 148, 149, 150, 151, 154, 155, 157, 159, 161,
163, 166, 167, 168, 172, 173, 178, 180, 181, 182,
184, 188, 189, 193, 196, 197, 200, 3, 5, 9, 12, 17,
22, 29; 34, 37, 40, 42, 49, 52, 54, 64, 68, 71, 74,
77, 80, 82, 86, 90, 93, 95, 97, 102, 108, 113, 115,
117, 120, 125, 129, 136, 140, 144, 147, 153, 156,
158, 160, 162, 165, 171, 177, 179, 183, 187, 192,
195, 199, 201, 8, 16, 28, 33, 36, 48, 63, 70, 76, 79,
101, 107, 112, 124, 128, 135, 139, 143, 152, 164,
170, 176, 186, 191, 194, 198, 202, 7, 27, 32, 47,
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62, 100, 123, 134, 142, 169, 175, 185, 190, 203,
26, 31, 61, 122, 133, 174, 204, 25, 132, 205, 24,
206, 207, 208, 209, 210, 211, 212, 213, 214, 215,
216,217,218, 219

200

20

0x191513

197, 196, 193, 189, 188, 184, 182, 181, 180, 178,
173, 172, 168, 167, 166, 163, 161, 159, 157, 155,
154, 151, 150, 149, 148, 146, 145, 141, 138, 137,
131, 130, 127, 126, 121, 119, 118, 116, 114, 111,
110, 109, 106, 105, 104, 103, 99, 98, 96, 94, 92,
91, 89, 88, 87, 85, 84, 83, 81, 78, 75, 73, 72, 69,
67, 66, 65, 60, 59, 58, 57, 56, 55, 53, 51, 50, 46,
45, 44, 43, 41, 39, 38, 35, 30, 23, 21, 20, 19, 18,
15, 14, 13, 11, 10, 6, 4, 2, 1, 0, 200, 199, 195, 192,
187, 183, 179, 177, 171, 165, 162, 160, 158, 156,
153, 147, 144, 140, 136, 129, 125, 120, 117, 115,
113, 108, 102, 97, 95, 93, 90, 86, 82, 80, 77, 74,
71, 68, 64, 54, 52, 49, 42, 40, 37, 34, 29, 22, 17,
12,9, 5,3, 201, 198, 194, 191, 186, 176, 170, 164,
152, 143, 139, 135, 128, 124, 112, 107, 101, 79,
76, 70, 63, 48, 36, 33, 28, 16, 8, 202, 190, 185,
175, 169, 142, 134, 123, 100, 62, 47, 32, 27, 7,
203, 174, 133, 122, 61, 31, 26, 204, 132, 25, 205,
24, 206, 207, 208, 209, 210, 211, 212, 213, 214,
215,216, 217,218,219 |

200

21

0x2E2A6
9

2, 4,9, 11, 15, 17, 18, 19, 22, 25, 26, 27, 28, 29,
31, 35, 36, 37, 39, 40, 43, 48, 49, 52, 57, 58, 61,
62, 63, 64, 65, 66, 68, 72, 74, 81, 85, 86, 88, 89,
90, 91, 94, 96, 98, 102, 103, 105, 110, 111, 112,
116, 120, 121, 123, 125, 127, 130, 133, 136, 138,
139,140,141,144,146,147,148,150,152,158,
160, 164, 166, 167, 169, 170, 171, 172, 173, 176,
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178, 180, 182, 184, 185, 187, 189, 190, 191, 193,
194, 198, 200, 1, 3, 8, 10, 14, 16, 21, 24, 30, 34,
38, 42. 47, 51, 56, 60, 67, 71, 73, 80, 84, 87, 93,
95, 97, 101, 104, 109, 115, 119, 122, 124, 126,
129, 132, 135, 137, 143, 145, 149, 151, 157, 159,
163, 165, 168, 175, 177, 179, 181, 183, 186, 188,
192, 197, 199, 201, 0, 7, 13, 20, 23, 33, 41, 46, 50,

55, 59, 70, 79, 83, 92, 100, 108, 114, 118, 128,

131, 134, 142, 156, 162, 174, 196, 202, 6, 12, 32,
45, 54, 69, 78, 82, 99, 107, 113, 117, 155, 161,
195, 203, 5, 44, 53, 77, 106, 154, 204, 76, 153,
205, 75, 206, 207, 208, 209, 210, 211, 212, 213,
214,215,216, 217,218, 219, 220

200

21

0x2E2A6
9

198, 194, 193, 191, 190, 189, 187, 185, 184, 182,
180,178,176,173,172,171,170,169,167,166,
164, 160, 158, 152, 150, 148, 147, 146, 144, 141,
140, 139, 138, 136, 133, 130, 127, 125, 123, 121,
120, 116, 112, 111, 110, 105, 103, 102, 98, 96, 94,
91, 90, 89, 88, 86, 85, 81, 74, 72, 68, 66, 65, 64,
63, 62, 61, 58, 57, 52, 49, 48, 43, 40, 39, 37, 36,
35,31, 29, 28, 27, 26, 25,22, 19, 18, 17, 15, 11, 9,
4,2, 200, 199, 197, 192, 188, 186, 183, 181, 179,
177, 175, 168, 165, 163, 159, 157, 151, 149, 145,
143, 137, 135, 132, 129, 126, 124, 122, 119, 115,
109, 104, 101, 97, 95, 93, 87, 84, 80, 73, 71, 67,
60, 56, 51, 47, 42, 38, 34, 30, 24, 21, 16, 14, 10, 8,
3, 1, 201, 196, 174, 162, 156, 142, 134, 131, 128,
118, 114, 108, 100, 92, 83, 79, 70, 59, 55, 50, 46,
41, 33, 23, 20, 13, 7, 0, 202, 195, 161, 155, 117,
113, 107, 99, 82, 78, 69, 54, 45, 32, 12, 6, 203,
154, 106, 77, 53, 44, 5, 204, 153, 76, 205, 75, 206,
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207, 208, 209, 210, 211, 212, 213, 214, 215, 216,
217,218, 219, 220

200

22

0x552A55

1,7,8,9, 10, 14, 16, 17, 19, 24, 25, 27, 28, 29, 30,
34, 38, 40, 47, 49, 50, 51, 52, 57, 58, 61, 63, 65,
67, 68, 69, 70, 74, 77, 78, 80, 82, 83, 86, 88, 89,
91, 92, 93, 94, 97, 104, 106, 107, 112, 113, 114,
115, 117, 118, 119, 123, 124, 125, 127, 130, 131,
132, 134, 137, 138, 139, 141, 142, 143, 147, 148,
149, 150, 151, 154, 155, 158, 159, 160, 161, 162,
163, 164, 165, 169, 172, 175, 177, 179, 180, 182,
184, 185, 187, 195, 196, 197, 198, 200, 0, 6, 13,
15, 18, 23, 26, 33, 37, 39, 46, 48, 56, 60, 62, 64,
66, 73, 76, 79, 81, 85, 87, 90, 96, 103, 105, 111,
116, 122, 126, 129, 133, 136, 140, 146, 153, 157,
168,171,174,176,178,181,183,186,194,201,
5, 12, 22, 32, 36, 45, 55, 59, 72, 75, 84, 95, 102,
110, 121, 128, 135, 145, 152, 156, 167, 170, 173,
193, 202, 4, 11, 21, 31, 35, 44, 54, 71, 101, 109,
120, 144, 166, 192, 199, 203, 3, 20, 43, 53, 100,
108, 191, 204, 2, 42, 99, 190, 205, 41, 98, 189,
206, 188, 207, 208, 209, 210, 211, 212, 213, 214,
215,216, 217, 218, 219, 220, 221

200

2

0x552A55

198, 197, 196, 195, 187, 185, 184, 182, 180, 179,
177, 175, 172, 169, 165, 164, 163, 162, 161, 160,
159, 158, 155, 154, 151, 150, 149, 148, 147, 143,
142, 141, 139, 138, 137, 134, 132, 131, 130, 127,
125, 124, 123, 119, 118, 117, 115, 114, 113, 112,
107, 106, 104, 97, 94, 93, 92, 91, 89, 88, 86, 83,
82, 80, 78, 77, 74, 70, 69, 68, 67, 65, 63, 61, 58,
57, 52, 51, 50, 49, 47, 40, 38, 34, 30, 29, 28, 27,
25,24, 19, 17, 16, 14, 10, 9, 8, 7, 1, 200, 194, 186,
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183, 181, 178, 176, 174, 171, 168, 157, 153, 146,
140, 136, 133, 129, 126, 122, 116, 111, 105, 103,
96, 90, 87, 85, 81, 79, 76, 73, 66, 64, 62, 60, 56,
48, 46, 39, 37, 33, 26, 23, 18, 15, 13, 6, 0, 201,

193, 173, 170, 167, 156, 152, 145, 135, 128, 121,

110, 102, 95, 84, 75, 72, 59, 55, 45, 36, 32, 22, 12,
5,202, 199, 192, 166, 144, 120, 109, 101, 71, 54,
44, 35, 31, 21, 11, 4, 203, 191, 108, 100, 53, 43,
20,3,204,190,99,42,2,205,189,98,41,206,
188, 207, 208, 209, 210, 211, 212, 213, 214, 215,
216,217,218, 219, 220, 221

200

23

0x86F4Al

4,6, 11, 12, 17, 18, 19, 20, 21, 23, 24, 30, 31, 33,
35, 37, 40, 42, 45, 46, 47, 50, 51, 54, 55, 57, 58,
59, 60, 62, 64, 65, 66, 75, 76, 78, 80, 83, 84, 86,
87, 88, 90, 93, 95, 97, 98, 100, 105, 106, 109, 110,
111, 112, 113, 114, 115, 116, 119, 122, 124, 125,
126, 127, 128, 129, 130, 132, 134, 135, 138, 139,
140, 142, 144, 146, 148, 149, 150, 152, 153, 154,
157, 160, 162, 166, 167, 168, 169, 171, 174, 175,
176, 179, 181, 185, 186, 187, 188, 194, 195, 196,
198, 200, 3, 5, 10, 16, 22, 29, 32, 34, 36, 39, 41,
44, 49, 53, 56, 61, 63, 74, 77, 79, 82, 85, 89, 92,
94, 96, 99, 104, 108, 118, 121, 123, 131, 133, 137,
141, 143, 145, 147, 151, 156, 159, 161, 165, 170,
173, 178, 180, 184, 193, 197, 199, 201, 2, 9, 15,
28, 38, 43, 48, 52, 73, 81, 91, 103, 107, 117, 120,
136, 155, 158, 164, 172, 177, 183, 192, 202, 1, 8,
14, 27, 72, 102, 163, 182, 191, 203, 0, 7, 13, 26,
71, 101, 190, 204, 25, 70, 189, 205, 69, 206, 68,
207, 67, 208, 209, 210, 211, 212, 213, 214, 215,
216,217, 218, 219, 220, 221, 222
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200

23

0x86F4A1

198, 196, 195, 194, 188, 187, 186, 185, 181, 179,
176, 175, 174, 171, 169, 168, 167, 166, 162, 160,
157, 154, 153, 152, 150, 149, 148, 146, 144, 142,
140, 139, 138, 135, 134, 132, 130, 129, 128, 127,
126,125,124,122,119,116,115,114,113,112,
111, 110, 109, 106, 105, 100, 98, 97, 95, 93, 90,
88, 87, 86, 84, 83, 80, 78, 76, 75, 66, 65, 64, 62,
60, 59, 58, 57, 55, 54, 51, 50, 47, 46, 45, 42, 40,
37, 35, 33, 31, 30, 24, 23, 21, 20, 19, 18, 17, 12,
11, 6, 4, 200, 199, 197, 193, 184, 180, 178, 173,
170, 165, 161, 159, 156, 151, 147, 145, 143, 141,
137, 133, 131, 123, 121, 118, 108, 104, 99, 96, 94,
92,89;85,82,79,77,74,63,61,56,53,49,44,
41, 39, 36, 34, 32, 29, 22, 16, 10, 5, 3, 201, 192,
183, 177, 172, 164, 158, 155, 136, 120, 117, 107,
103, 91, 81, 73, 52, 48, 43, 38, 28, 15, 9, 2, 202,
191, 182, 163, 102, 72, 27, 14, 8, 1, 203, 190, 101,
71, 26, 13, 7, 0, 204, 189, 70, 25, 205, 69, 206, 68,
207, 67, 208, 209, 210, 211, 212, 213, 214, 215,
216,217, 218,219, 220, 221, 222

200

24

0x1D11A
9B

0,1,5,7,10, 12,13, 16, 17, 19, 20, 21, 24, 26, 28,
29, 31; 33, 35, 38, 41, 44, 46, 48, 50, 51, 52, 56,
57, 58, 62, 63, 67, 68, 69, 70, 72, 73, 74, 77, 18,
80, 81, 83, 85, 86, 88, 89, 90, 94, 97, 105, 108,
111, 113, 114, 115, 119, 120, 125, 130, 132, 135,
137, 139, 140, 142, 144, 145, 149, 150, 152, 153,
155, 157, 158, 159, 160, 161, 162, 164, 166, 167,
171, 175, 177, 179, 180, 183, 186, 187, 188, 191,
193, 194, 196, 197, 199, 200, 4, 6, 9, 11, 15, 18,
23, 25, 27, 30, 32, 34, 37, 40, 43, 45, 47, 49, 55,
61, 66, 71, 76, 79, 82, 84, 87, 93, 96, 104, 107,
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110, 112, 118, 124, 129, 131, 134, 136, 138, 141,
143, 148, 151, 154, 156, 163, 165, 170, 174, 176,
178, 182, 185, 190, 192, 195, 198, 201, 3, 8, 14,
22, 36, 39, 42, 54, 60, 65, 75, 92, 95, 103, 106,
109, 117, 123, 128, 133, 147, 169, 173, 181, 184,
189,202,2,53,59,64,91,102,116,122,127,
146, 168, 172, 203, 101, 121, 126, 204, 100, 205,
99, 206, 98, 207, 208, 209, 210, 211, 212, 213,
214,215, 216,217, 218, 219, 220, 221, 222, 223

200

24

0x1D11A
9B

199, 197, 196, 194, 193, 191, 188, 187, 186, 183,
180, 179, 177, 175, 171, 167, 166, 164, 162, 161,
160, 159, 158, 157, 155, 153, 152, 150, 149, 145,
144, 142, 140, 139, 137, 135, 132, 130, 125, 120,
119, 115, 114, 113, 111, 108, 105, 97, 94, 90, 89,
88, 86, 85, 83, 81, 80, 78, 77, 74, 73, 72, 70, 69,
68, 67, 63, 62, 58, 57, 56, 52, 51, 50, 48, 46, 44,
41, 38, 35, 33, 31, 29, 28, 26, 24, 21, 20, 19, 17,
16, 13, 12, 10, 7, 5, 1, 0, 200, 198, 195, 192, 190,
185, 182, 178, 176, 174, 170, 165, 163, 156, 154,
151, 148, 143, 141, 138, 136, 134, 131, 129, 124,
118, 112, 110, 107, 104, 96, 93, 87, 84, 82,79, 76,
71, 66, 61, 55, 49, 47, 45, 43, 40, 37, 34, 32, 30,
27,25, 23, 18, 15, 11, 9, 6, 4, 201, 189, 184, 181,
173, 169, 147, 133, 128, 123, 117, 109, 106, 103,
95, 92, 75, 65, 60, 54, 42, 39, 36, 22, 14, 8, 3, 202,
172, 168, 146, 127, 122, 116, 102, 91, 64, 59, 53,
2,203, 126, 121, 101, 204, 100, 205, 99, 206, 98,
207,208,209,210,211,212,213,214,215,216,
217,218, 219, 220, 221, 222, 223

1000

11

0x94F

0,3,4,5,7,8,9, 10, 12, 14, 15, 16, 18, 19, 20, 21,
22, 23, 24, 25, 27, 31, 32, 33, 37, 38, 40, 41, 42,
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43, 44, 48, 50, 52, 53, 55, 57, 59, 60, 61, 62, 64,
66, 70, 74, 78, 79, 80, 82, 85, 86, 87, 88, 91, 94,
96,99,101,102,104,106,107,108,110,113,
114, 120, 121, 122, 123, 125, 126, 127, 128, 129,
131, 137, 139, 140, 142, 143, 147, 150, 151, 155,
158, 160, 164, 165, 166, 167, 169, 170, 173, 176,
177, 179, 180, 182, 183, 188, 190, 192, 193, 196,
197, 202, 203, 205, 208, 211, 212, 215, 216, 217,
221, 222, 223, 225, 226, 229, 231, 233, 237, 238,
240, 241, 242, 247, 249, 250, 251, 254, 255, 256,
257, 258, 261, 263, 265, 267, 268, 269, 270, 271,
274, 275, 276, 277, 278, 279, 280, 281, 284, 291,
292, 297, 302, 303, 305, 307, 313, 318, 320, 321,
324, 325, 327, 328, 330, 332, 335, 337, 338, 339,
342,345,346,347,348,352,354,355,357,360,
371, 372, 375, 376, 377, 379, 380, 381, 382, 384,
386, 387, 388, 390, 391, 392, 393, 394, 395, 396,
397, 399, 403, 404, 405, 409, 410, 412, 413, 414,
415, 416, 420, 422, 424, 425, 427, 429, 431, 432,
433, 434, 436, 438, 442, 446, 450, 451, 452, 454,
457, 458, 459, 460, 463, 466, 468, 471, 473, 474,
476,478,479,480,482,485,486,492,493,494,
495, 497, 498, 499, 500, 501, 503, 509, 511, 512,
514, 515, 519, 522, 523, 527, 530, 532, 536, 537,
538, 539, 541, 542, 545, 548, 549, 551, 552, 554,
555, 560, 562, 564, 565, 568, 569, 574, 575, 571,
580, 583, 584, 587, 588, 589, 593, 594, 595, 597,
598, 601, 603, 605, 609, 610, 612, 613, 614, 619,
621, 622, 623, 626, 627, 628, 629, 630, 633, 635,
637, 639, 640, 641, 642, 643, 646, 647, 648, 649,
650, 651, 652, 653, 656, 663, 664, 669, 674, 675,
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677, 679, 685, 690, 692, 693, 696, 697, 699, 700,
702, 704, 707, 709, 710, 711, 714, 717, 718, 719,
720, 724, 726, 727, 729, 732, 743, 744, 747, 148,
749, 751, 752, 753, 754, 756, 758, 759, 760, 762,
763, 764, 765, 766, 767, 768, 769, 771, 775, 776,
777, 781, 782, 784, 785, 786, 787, 788, 792, 794,
796, 797, 799, 801, 803, 804, 805, 806, 808, 810,
814, 818, 822, 823, 824, 826, 829, 830, 831, 832,
835, 838, 840, 843, 845, 846, 848, 850, 851, 852,
854, 857, 858, 864, 865, 866, 867, 869, 870, 871,
872, 873, 875, 881, 883, 884, 886, 887, 891, 894,
895, 899, 902, 904, 908, 909, 910, 911, 913, 914,
917, 920, 921, 923, 924, 926, 927, 932, 934, 936,
937, 940, 941, 946, 947, 949, 952, 955, 956, 959,
960, 961, 965, 966, 967, 969, 970, 973, 975, 977,
981, 982, 984, 985, 986, 991, 993, 994, 995, 998,
999, 1000, 2, 6, 11, 13, 17, 26, 30, 36, 39, 47, 49,
51, 54, 56, 58, 63, 65, 69, 73, 77, 81, 84, 90, 93,
95,98,100,103,105,109,112,119,124,130,
136, 138, 141, 146, 149, 154, 157, 159, 163, 168,
172, 175, 178, 181, 187, 189, 191, 195, 201, 204,
207,210,214,220,224,228,230,232,236,239,
246, 248, 253, 260, 262, 264, 266, 273, 283, 290,
296, 301, 304, 306, 312, 317, 319, 323, 326, 329,
331, 334, 336, 341, 344, 351, 353, 356, 359, 370,
374, 378, 383, 385, 389, 398, 402, 408, 411, 419,
421, 423, 426, 428, 430, 435, 437, 441, 445, 449,
453, 456, 462, 465, 467, 470, 472, 475, 477, 481,
484,491,496,502,508,510,513,518,521,526,
529, 531, 535, 540, 544, 547, 550, 553, 559, 561,
563, 567, 573, 576, 579, 582, 586, 592, 596, 600,
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602, 604, 608, 611, 618, 620, 625, 632, 634, 636,
638, 645, 655, 662, 668, 673, 676, 678, 684, 689,
691, 695, 698, 701, 703, 706, 708, 713, 716, 723,
725, 728, 731, 742, 746, 750, 755, 757, 761, 770,
774, 780, 783, 791, 793, 795, 798, 800, 802, 807,
809, 813, 817, 821, 825, 828, 834, 837, 839, 842,
844,847,849,853,856,863,868,874,880,882,
885, 890, 893, 898, 901, 903, 907, 912, 916, 919,
922, 925, 931, 933, 935, 939, 945, 948, 951, 954,
958, 964, 968, 972, 974, 976, 980, 983, 990, 992,
997, 1001, 1, 29, 35, 46, 68, 72, 76, 83, 89, 92, 97,
111, 118, 135, 145, 148, 153, 156, 162, 171, 174,
186, 194, 200, 206, 209, 213, 219, 227, 235, 245,
252, 259, 272, 282, 289, 295, 300, 311, 316, 322,
333, 340, 343, 350, 358, 369, 373, 401, 407, 418,
440, 444, 448, 455, 461, 464, 469, 483, 490, 507,
517, 520, 525, 528, 534, 543, 546, 558, 566, 572,
578, 581, 585, 591, 599, 607, 617, 624, 631, 644,
654,661,667,672,683,688,694,705,712,715,
722, 730, 741, 745, 773, 779, 790, 812, 816, 820,
827, 833, 836, 841, 855, 862, 879, 889, 892, 897,
900, 906, 915, 918, 930, 938, 944, 950, 953, 957,
963, 971, 979, 989, 996, 1002, 28, 34, 45, 67, 71,
75, 117, 134, 144, 152, 161, 185, 199, 218, 234,
244, 288, 294, 299, 310, 315, 349, 368, 400, 406,
417, 439, 443, 447, 489, 506, 516, 524, 533, 557,
571, 590, 606, 616, 660, 666, 671, 682, 687, 721,
740, 772, 778, 789, 811, 815, 819, 861, 878, 888,
896, 905, 929, 943, 962, 978, 988, 1003, 116, 133,
184, 198, 243, 287, 293, 298, 309, 314, 367, 488,
505, 556, 570, 615, 659, 665, 670, 681, 686, 739,
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860, 877, 928, 942, 987, 1004, 115, 132, 286, 308,
366, 487, 504, 658, 680, 738, 859, 876, 1005, 285,
365,657,737,1006,364,736,1007,363,735,
1008, 362, 734, 1009, 361, 733, 1010

1000

11

0x94F

999, 998, 995, 994, 993, 991, 986, 985, 984, 982,
981, 977, 975, 973, 970, 969, 967, 966, 965, 961,
960, 959, 956, 955, 952, 949, 947, 946, 941, 940,
937, 936, 934, 932, 927, 926, 924, 923, 921, 920,
917, 914, 913, 911, 910, 909, 908, 904, 902, 899,
895,894,891,887,886,884,883,881,875,873,
872, 871, 870, 869, 867, 866, 865, 864, 858, 857,
854, 852, 851, 850, 848, 846, 845, 843, 840, 838,
835, 832, 831, 830, 829, 826, 824, 823, 822, 818,
814, 810, 808, 806, 805, 804, 803, 801, 799, 797,
796, 794, 792, 788, 787, 786, 785, 784, 782, 181,
777, 776, 175, 771, 169, 768, 767, 766, 765, 764,
763, 762, 760, 759, 758, 756, 754, 753, 752, 151,
749, 748, 747, 744, 743, 732, 729, 727, 726, 724,
720, 719, 718, 717, 714, 711, 710, 709, 707, 704,
702, 700, 699, 697, 696, 693, 692, 690, 685, 679,
677, 675, 674, 669, 664, 663, 656, 653, 652, 651,
650, 649, 648, 647, 646, 643, 642, 641, 640, 639,
637, 635, 633, 630, 629, 628, 627, 626, 623, 622,
621, 619, 614, 613, 612, 610, 609, 605, 603, 601,
598, 597, 595, 594, 593, 589, 588, 587, 584, 583,
580, 577, 575, 574, 569, 568, 565, 564, 562, 560,
555, 554, 552, 551, 549, 548, 545, 542, 541, 539,
538, 537, 536, 532, 530, 527, 523, 522, 519, 515,
514,512,511,509,503,501,500,499,498,497,
495, 494, 493, 492, 486, 485, 482, 480, 479, 478,
476, 474, 473, 471, 468, 466, 463, 460, 459, 458,
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457, 454, 452, 451, 450, 446, 442, 438, 436, 434,
433, 432, 431, 429, 427, 425, 424, 422, 420, 416,
415, 414, 413, 412, 410, 409, 405, 404, 403, 399,
397, 396, 395, 394, 393, 392, 391, 390, 388, 387,
386, 384, 382, 381, 380, 379, 377, 376, 375, 372,
371, 360, 357, 355, 354, 352, 348, 347, 346, 345,
342, 339, 338, 337, 335, 332, 330, 328, 327, 325,
324, 321, 320, 318, 313, 307, 305, 303, 302, 297,
292, 291, 284, 281, 280, 279, 278, 277, 276, 275,
274, 271, 270, 269, 268, 267, 265, 263, 261, 258,
257, 256, 255, 254, 251, 250, 249, 247, 242, 241,
240, 238, 237, 233, 231, 229, 226, 225, 223, 222,
221, 217, 216, 215, 212, 211, 208, 205, 203, 202,
197, 196, 193, 192, 190, 188, 183, 182, 180, 179,
177, 176, 173, 170, 169, 167, 166, 165, 164, 160,
158,155,151,150,147,143,142,140,139,137,
131, 129, 128, 127, 126, 125, 123, 122, 121, 120,
114, 113, 110, 108, 107, 106, 104, 102, 101, 99,
96, 94, 91, 88, 87, 86, 85, 82, 80, 79, 78, 74, 70,
66, 64, 62, 61, 60, 59, 57, 55, 53, 52, 50, 48, 44,
43, 42, 41, 40, 38, 37, 33, 32, 31, 27, 25, 24, 23,
22,21, 20, 19, 18, 16, 15, 14, 12, 10,9, 8,7, 5, 4,
3,0, 1000, 997, 992, 990, 983, 980, 976, 974, 972,
968, 964, 958, 954, 951, 948, 945, 939, 935, 933,
931, 925, 922, 919, 916, 912, 907, 903, 901, 898,
893, 890, 885, 882, 880, 874, 868, 863, 856, 853,
849, 847, 844, 842, 839, 837, 834, 828, 825, 821,
817, 813, 809, 807, 802, 800, 798, 795, 793, 791,
783, 780, 774, 770, 761, 757, 755, 750, 746, 742,
731, 728, 725, 723, 716, 713, 708, 706, 703, 701,
698, 695, 691, 689, 684, 678, 676, 673, 668, 662,
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655, 645, 638, 636, 634, 632, 625, 620, 618, 611,
608, 604, 602, 600, 596, 592, 586, 582, 579, 576,
573, 567, 563, 561, 559, 553, 550, 547, 544, 540,
535, 531, 529, 526, 521, 518, 513, 510, 508, 502,
496, 491, 484, 481, 477, 475, 472, 470, 467, 465,
462, 456, 453, 449, 445, 441, 437, 435, 430, 428,
426, 423, 421, 419, 411, 408, 402, 398, 389, 385,
383, 378, 374, 370, 359, 356, 353, 351, 344, 341,
336, 334, 331, 329, 326, 323, 319, 317, 312, 306,
304,301,296,290,283,273,266,264,262,260,
253, 248, 246, 239, 236, 232, 230, 228, 224, 220,
214, 210, 207, 204, 201, 195, 191, 189, 187, 181,
178, 175, 172, 168, 163, 159, 157, 154, 149, 146,
141, 138, 136, 130, 124, 119, 112, 109, 105, 103,
100, 98, 95, 93, 90, 84, 81, 77, 73, 69, 65, 63, 58,
56, 54, 51, 49, 47, 39, 36, 30, 26, 17, 13, 11, 6, 2,
1001, 996, 989, 979, 971, 963, 957, 953, 950, 944,
938, 930, 918, 915, 906, 900, 897, 892, 889, 879,
862, 855, 841, 836, 833, 827, 820, 816, 812, 790,
779, 773, 745, 741, 730, 722, 715, 712, 705, 694,
688, 683, 672, 667, 661, 654, 644, 631, 624, 617,
607, 599, 591, 585, 581, 578, 572, 566, 558, 546,
543, 534, 528, 525, 520, 517, 507, 490, 483, 469,
464, 461, 455, 448, 444, 440, 418, 407, 401, 373,
369, 358, 350, 343, 340, 333, 322, 316, 311, 300,
295, 289, 282, 272, 259, 252, 245, 235, 227, 219,
213, 209, 206, 200, 194, 186, 174, 171, 162, 156,
153, 148, 145, 135, 118, 111, 97, 92, 89, 83, 76,
72, 68, 46, 35, 29, 1, 1002, 988, 978, 962, 943,
929, 905, 896, 888, 878, 861, 819, 815, 811, 789,
778, 772, 740, 721, 687, 682, 671, 666, 660, 616,
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606, 590, 571, 557, 533, 524, 516, 506, 489, 447,
443, 439, 417, 406, 400, 368, 349, 315, 310, 299,
204, 288, 244, 234, 218, 199, 185, 161, 152, 144,
134, 117, 75, 71, 67, 45, 34, 28, 1003, 987, 942,
928, 877, 860, 739, 686, 681, 670, 665, 659, 615,
570, 556, 505, 488, 367, 314, 309, 298, 293, 287,
243, 198, 184, 133, 116, 1004, 876, 859, 738, 680,
658, 504, 487, 366, 308, 286, 132, 115, 1005, 737,
657, 365, 285, 1006, 736, 364, 1007, 735, 363,
1008, 734, 362, 1009, 733,361, 1010

22 3 |0xD 20, 17, 16, 15, 13, 10, 9, 8, 21, 2, 19, 18, 6, 3, 1,
14,12,22,11,0,5,7,23, 4,24

22 3 10xD 17, 16, 15, 13, 20, 9, 10, 8, 19, 2, 21, 18, 6, 3, 1,
14,12,22,11,0,5,7,23,4,24

22 3 |10xD 20, 17, 16, 15, 13, 9, 10, 8, 21, 2, 19, 18, 6, 3, 1,
14,12,22,11,0,5,7,23,4,24

22 3 10xD 20, 17, 16, 15, 9, 10, 8, 13, 21, 2, 19, 18, 6, 3, 1,
14,12,22,11,0,5,7,23,4,24

Vi du, L=19, da thirc 1a 0xA2B79, va chudi xen k& n2={2, 3, 4, 10, 12, 13, 16, 17,
21,24, 26, 30, 33, 36, 37, 38, 40, 47, 50, 51, 54, 55, 59, 62, 65, 66, 68, 69, 70, 71, 72, 74,
86, 87, 89, 90, 92, 94, 95, 96, 99, 105, 106, 109, 110, 113, 114, 123, 126, 127, 129, 130,
132, 135, 137, 138, 139, 141, 142, 143, 144, 147, 148, 152, 154, 155, 157, 160, 162, 164,
166, 168, 173, 175, 176, 177, 179, 180, 181, 185, 186, 188, 189, 192, 193, 194, 197, 198,
199, 200, 1, 9, 11, 15, 20, 23, 25, 29, 32, 35, 39, 46, 49, 53, 58, 61, 64, 67, 73, 85, 88, 91,
03, 98, 104, 108, 112, 122, 125, 128, 131, 134, 136, 140, 146, 151, 153, 156, 159, 161,
163, 165, 167, 172, 174, 178, 184, 187, 191, 196, 201, 0, 8, 14, 19, 22, 28, 31, 34, 45, 48,
52, 57, 60, 63, 84, 97, 103, 107, 111, 121, 124, 133, 145, 150, 158, 171, 183, 190, 195,
202, 7, 18, 27, 44, 56, 83, 102, 120, 149, 170, 182, 203, 6, 43, 82, 101, 119, 169, 204, 5,
42, 81, 100, 118, 205, 41, 80, 117, 206, 79, 116, 207, 78, 115, 208, 77, 209, 76, 210, 75,
211, 212, 213, 214, 215, 216, 217, 218}. Vi du, néu chiéu dai 4 cia chudi bit thong tin
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hién tai bing 64, thi chudi bit nhan dugc sau khi 14p ma CRC 1a {by, by, ..., bg2}. Chubi
xen k& duge doi hoi hién tai n12'={2, 3, 4, 10, 12, 13, 16, 17, 21, 24, 26, 30, 33, 36, 37, 38,
40, 47, 50, 51, 54, 55, 59, 62, 64, 1, 9, 11, 15, 20, 23, 25, 29, 32, 35, 39, 46, 49, 53, 58,
61, 65,0, 8, 14, 19, 22, 28, 31, 34, 45,:48, 52, 57, 60, 63, 66, 7, 18, 27, 44, 56, 67, 6, 43,
68, 5, 42, 69, 41, 70, 71, 72, 73, 74, 75,76, 77, 78, 79, 80, 81, 82} dugc tach khoi chudi
xen k& 12 dua trén bude $302. Chudi {by, by, ..., bgy} duge xen k& dua trén bude S303 va
S304, dé nhan duge {co, C1s --.» Cg2}={bs1, beo, bso, bs3, bsi, bso, baz, as, bas bsg, b3z, bss,
bso, byz, bog, bas, bas, g, b1, bia, b, by, ba, b, bea, Do, Dsa, bsa, ag, bas, baos bg, bsa, ba,
bys, by, b7, bias b1o, bs, b, bes, ez, bss, bag, bas, bar, bs, b3z, oo, big, bis, buu, be, ba, b, bees
bsg, bas, bsg, b1o, b, be7, bs7, b, bes, bss, bat, beo, b, bro, br1, bra, b3, s, bis, bss, b77, brs,
b79, bgo, bsi, bsa}-

Trong bang 2, khi K,,,=200, L=19, va da thire CRC 1a 0xA2B79, thi c6 sau chudi
xen ké& twong img ma cach danh sb thir tw nguoc dugce st dung. Hi€u qua Kkét thuc s6m tdt
hon dat dugc khi chudi xen k& thu nhét, chudi xen k& thit ba, hoic chudi xen k& thtr nam
duoc st dung cho ma cyc ty 16 ma cao. Hiéu qua két thic sém tdt hon dat dugc khi chudi
xen k& thit hai, chudi xen k& thr tu, hodc chudi xen k& thir sau duogc sir dung cho ma cuc
ty 1€ ma thap. Hiéu qué két thic sém t6t hon dat duge khi chudi xen k& thtr nhét hoic
chudi xen k& thir hai dugc st dung cho viéce giai ma SC mé cyec. Hiéu qua két thue som tt
hon dat dugc khi chudi xen k& thir ba hodc chudi xen k& thir tu dugc st dung cho mé cuc
¢6 chidu dai ma dai. Hiéu qua két thuc sém tot hon dat dugce khi chudi xen k& thir nim
hodc chudi xen k& thir sau dugc sit dung cho mi cuc co chiéu dai ma ngén. Vi du, chiéu
Jd3i ma dai 12 chidu dai mé 16n hon 512, va chidu dai ma ngén 1a chiéu dai ma nhé hon
512.

Khi K,,,,=200, L=20, va da thac CRC 1a 0x191513, thi c6 hai chudi xen ké& twong
(rng ma cach danh s6 thr tw nguge dugc sir dung. Hi€u qua két thic sém tét hon dat duge
Kkhi chudi xen k& thir nhat duoc st dung cho ma cyc ty 1& ma cao. Hi¢u qua két thac sém
t6t hon dat dugc khi chudi xen k& thtr hai dugc st dung cho ma cuc ty 1€ ma thép.

Khi K,,,,=200, L=21, va da thuc CRC la 0x2E2A69, thi ¢6 hai chudi xen k& tuwong
rng ma cach danh sb thtr tu ngugce duge st dung. Hi¢u qua két thic som tot hon dat dugce
khi chudi xen ké thtr nhat duoc st dung cho ma cyc ty 1& ma cao. Hi¢u qua két thiic sém
t6t hon dat duge khi chudi xen k& thtr hai dugc st dung cho ma cuc ty 1€ ma thép.

Khi K,,,=200, L=22, va da thitc CRC 12 0x552A55, thi c6 hai chudi xen k& tuong
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ung ma cach danh sb thtr tu nguoc dugc st dung. Hiéu qua két thuc som tot hon dat duoc
khi chudi xen k& thi nhat duge sit dung cho ma cuc ty 1€ ma cao. Higu qua két thuc sém
t4t hon dat duoc khi chudi xen k& thir hai dugc sir dung cho ma cuc ty 1¢ ma thip.

Khi K,,,=200, L=23, va da thitc CRC la 0x86F4Al, thi co hai chudi xen k& tuwong
ung ma cach danh sb thir tu nguge duge st dung. Hiéu qua két thic sém tét hon dat duoc
khi chudi xen k& thir nhat duge st dung cho ma cuc ty 16 ma cao. Hi€u qua két thiic sém
t5t hon dat dugc khi chudi xen k& thir hai duogc st dung cho mé cuc ty 1€ ma thélp.

Khi K,,,,=200, L=24, va da thc CRC 1a 0x1D11A9B, thi ¢6 hai chudi xen k& twong
ng ma cach danh sb thtr tu ngugce dugc str dung. Higu qua két thac sém tdt hon dat duge
khi chudi xen k& thir nhit duge st dung cho ma él_rc ty 1€ ma cao. Hi¢u qua két thuc sém
t6t hon dat duge khi chudi xen ké tht hai duge sir dung cho mé cuc ty 1€ ma thép.

Khi X,,,=1000, L=11, va da thac CRC la 0x94F, thi c6 hai chudi xen ké& twong Gng
ma cach danh sb thir tu nguoc dugce st dung. Hiéu qua két thuc sém tdt hon dat duoc khi
chudi xen ké thtr nhit duoc stt dung cho ma cyc ty 1& ma cao. Hiéu qua két thac sém tt
hon dat duoc khi chudi xen k& thit hai dugc st dung cho ma cuc ty 1€ ma thép.

Khi K,,,=22, L=3, va da thac CRC 1a 0xD, thi ¢6 bén chudi xen k& twong Gtng ma
cach danh sd thtr tu nguoc duge st dung. Hi¢éu qua két thic sém tdt hon dat dugc khi
chudi xen k& thtr nhat dugc st dung cho ma cuc ¢6 chiéu dai ma 1a 32 sau khi 1ap ma.
Hi¢u qua két thic som tot hon dat dugc khi chudi xen k& thtr hai dugc st dung cho méa
cuc ¢6 chiéu dai ma 12 64 sau khi 14p ma. Hiéu qua két thiic s6m tt hon dat dugc khi
chudi xen k& thir ba dugce st dung cho ma cyc ¢d chiéu dai ma 1a 128 sau khi 1ap ma. Hi¢u
qua két thuc sém t6t hon dat duge khi chudi xen k& thir tu duge st dung cho ma cuc co
chidu dai ma 14 256 sau khi 1ap ma.

Fig.6 1a hinh v& luu d6 cua phuong phép 1ap ma theo séng ché. Theo phuong 4n nay,
vi du, chudi xen ké& dugc st dung cho hoat dong xen k& 12 chudi xen k& chidu dai 16n nhét,
thi chudi xen k& chidu dai 16n nhét dugc sir dung cho viéc 1ap ma CRC phén tan 1a chudi
13 ma cach danh sd tha tu tu nhién duge sir dung, chiéu dai bit thong tin 16n nhét twong
mg v6i 13 14 Ky, da thie CRC 1a g, va ) luong bit CRC 1a L. Néi cich khac, chiéu dai
CRC 14 L. Gia dinh 1a 4 bit thong tin s&€ dugc lép ma 12 {ag, ay, ..., 441}, Va sb luong bit
thong tin A<K,e. Phuong én nay duge thuc hién béi dau truyén (bo 1ap ma). Nhu dugc
thé hién trén Fig.6, phuong phap theo phuong an nay bao gbm cac budc sau.

S401. Thuc hién 14p md CRC trén 4 bit thong tin s&€ duoc 1ap ma, dé nhan dugc
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chudi bit thit nhit {bg, by, ..., bz 1}

{bg, b1, ..., b1} 12 4 bit thong tin, va {ba, b1, ..., barz1} 18 L bit CRC.

S402. Mé rong chudi bit the nhit {by, bl,‘ vy bysz-1} thanh chudi bit thir tu {c,,
Cly +.vs Ckmaxtl-1; DO gém K,otL bit, trong d6 cac gia tri cua Kiye—A bit th nhéit trong
chudi bit thit tw dugc thiét dat 1a NULL, va céc bit con lai tudn tu twong Ung voi cac bit
trong chudi bit thir nhét tr bit thtt (Kye—A+1).

Cu thé 13, chudi bit thit nhit {b, by, ..., b1} duge md rong, d& nhan duoc chudi
bit thtr tu {cg, C1 -+-» Ckmar+z-1}- Khi k=0, 1, ., K,y—A—1, thi ¢=NULL. Khi k=K.,
Kpo—A+1, ..., Kmax+L—1, thi ¢,=b k- (kmax-1))-

Vi du, nhu dugc thé hién trén Fig.6, chudi bit thtr nhét dwoc thé hién trén Fig.6 1a
{bg, by, ..., b3}, va chudi bit thir tu nhafin duoc 1a {NULL, NULL, by, by, ..., bi3}.

S403. Thuc hién hoat dong xen k€& trén chudi bit thtr tw {co, C15 -+ -5 Ckmar+i-1} b::ing
céch sir dung chudi xen k& chidu dai 16n nhét 73, @& nhn dugc chudi bit tht ndm {do,
di, ..., dgmaxer-1}-

Vi du, nhu duoc thé hién trén Fig.6, 73 1 {2, 3, 5,9, 10, 12, 4, 6, 11, 13,0,7, 14,1,
8, 15}. Hoat dong xen k& duoc thuc hién trén chudi bit tht tu {NULL, NULL, by, by, ...,
bys} duge thé hién trén Fig.6 bing céch sit dung n3, dé nhan dugc chudi bit thir ndm {b,
by, bs, by, b, big, by, by, by, byy, NULL, bs, byy, NULL, be, bis}.

S404. Nhan duogc chudi bit thr hai {eg, €1, ..., €411} béng cach loai bo céc bit co
céc gia tri 1a NULL khoi chudi bit th nam {dy, di, ..., dgmax+i-1} -

Vi du, nhu duoc thé hién trén Fig.6, cac bit co cac gid tri la NULL duoc loai bo khoi
chudi bit thtr nim {bg, by, bz, by, bg, byg, by, ba, by, by, NULL, bs, bip, NULL, be, b1z}, dé
nhan duge chudi bit tht hai e, {by, by, b3, by, bg, b‘1o, b,, ba, bg, b1, bs, b1y, b, bis}.

S405. Thyc hién 1ap ma mé cyc trén chudi bit thir hai.

Theo phuong 4n nay, nhu dugc thé hién trong bang 1 dugc dé cap & trén, d6i véi
chudi xen k& trong bang 1, cac da thirc CRC khéc nhau va cac chudi xen ké& trong tng ma
cach danh s6 tht tu tu nhién dugc st dung dugc cung clp cho céc chiéu dai L CRC khac
nhau va sb hI(_)‘ng K, bit thong tin 16n nhat khac nhau. D& biét cac chi tiét, thi c6 thé
tham khao bang 1. Céac chudi xen k& khac nhau c6 thé 4p dung duge cho cac truong hop
khac nhau. Dé biét chi tiét, tham khao phan md ta vé céac chudi trong bang 1. Cac chi tiét
nay khong dugc mo ta lai & day.

Vi dy, =19, da thtc 1a 0xA2B79, va chudi xen k& 13={0, 1, 2, 5, 6, 7, 10, 11, 13, 14,
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18, 19, 20, 22, 23, 24, 26, 31, 33, 35, 37, 39, 42, 44, 45, 47, 51, 52, 55, 56, 57, 58, 60, 61,
62, 64, 67, 69, 70, 72, 73, 76, 85, 86, 89, 90, 93, 94, 100, 103, 104, 105, 107, 109, 110,
112, 113, 125, 127, 128, 129, 130, 131, 133, 134, 137, 140, 144, 145, 148, 149, 152, 159,
161,162,163,166,169,173,175,178?182,183,186,187,189,195,196,197,200,3,8,
12, 15, 21, 25, 27, 32, 34, 36, 38, 40, 43, 46, 48, 53, 59, 63, 65, 68, 71, 74, 77, 87, 91, 95,
101,106,108,111,114,126,132,135,138,141,146,150,153,160,164,167,170,174,
176,179,184,188,190,198,201,4,9,16,28,41,49,54,66,75,78,88,92,96,102,115,
136,139,142,147,151,154,165,168,171,177,180,185,191,199,202,17,29,50,79,
97,116,143,155,172,181,192,203,30,80,98,117,156,193,204,81,99,118,157,
194,205,82,119,158,206,83,120,207,84,121,208,122,209,123,210,124,211,212,
213,214, 215, 216, 217, 218}. Vi du, néu chiéu dai 4 ctia chudi bit thong tin hién tai bing
64, thi chudi bit nhan dugc sau khi 1ap mad CRC 1a {bo, by, ..., bs:}. Chudi {cg, C1, ...
c&mw%4}={NIHJﬂ}ﬂJLL@}ﬂJLL@}ﬂJLL”}HILL,}HJLL,bﬂJLL,bHJLL,}HILL,}HlLL,
NULL,NULL,NULL,NULL,NULL,NULL,NULL;NULL;NULL,NULL,NULL,
NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL,
bHILL,}UJLL,DUJLL,PHJLL,PHJLL,}HJLL,PUJLL,}UJLL,DHJLL,}UJLL,PHJLL,
NULL;NULL,NULL,NULL,NULL,NULL,NULL,NULL;NULL;NULL,NULL,
NULL,NULL,NULL;NULL;NULL;NULL,NULL,NULL,NULL,NULL,NULL,
}HILL,PHJLL,PHILL,}HILL,}ﬂJLL,}ﬂJLL,}HJLL,}HJLL,bHJLL,}UJLL,}HILL,
NULL,NULL,NULL,NULL,NULL,NULL,NULL,NULL,NULL,NULL,NULL,
NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL,
NULL;NULL,NULL,NULL,NULL;NULL,NULL;NULL,NULL,NULL,NULL,
}HJLL,}UJLL,PHJLL,}HILL,}HJLL,}ﬂJLL,}ﬂJLL,}ﬂJLL,}HJLL,}HILL,PHJLL,
NULL,NULL,NULL,NULL,NULL,NULL,NULL,NULL,NULL,NULL,NULL,
NULL, NULL, NULL, NULL, NULL, by, by, by, bs, bs, bs, b, b7, bs, by, b1, b1, b1z, bi3,
b14>b15>b16>b17ab189b19>b209b21:b22>b23:b249b25ab26>b27:b28ab29:b30>b31>b329b33>b34>b3$
b36,b37,b38,b39,b40,b41,b42,b43,b44,b45,b46,b47,b48,b49,bso,b51,b52,b53,b54,b55,b56,b5%
b583b59ab60=b6lab62:b63>b64sb65>b66:b67ab68:b69sb7Oab71>b72:b73=b74>b75>b76:b77>b789b7%
bgo, bg1, gy trude hét nhan duogc dua trén bude S402. {cp, ¢1, -+ Cxmarti-1} dugc xen k&
dwa trén budc S403 va chudi xen k& 73, dé nhan dugc {do, di, ..., dgmarrz1y=INULL,
NULL,NULL,NULL,NULL,NULL,NULL;NULL,NULL,NULL,NULL,NULL,
}ﬂJLL,}HILL,}ﬂJLL,}HILL,PHILL,}ﬂJLL,PHILL,PHJLL,PHJLL,}HILL,}HILL,
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NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL,
NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL,
NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL,
NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, by, bs, bg, by, b1a,
b13, bis, bas, bas, bag, baz, b3o, bss, bag, bsg, ba, bag, baz, bsg, bs1, bss, bso, beo, be1, bes, NULL,
NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL,
NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL,
NULL, NULL, NULL, NULL, NULL,. NULL, NULL, NULL, NULL, NULL, NULL, b,
bs, bo, bias b1z, bags bags 31, baa, bag, Dag, baz, bag, bsa, bsa, bea, bes, NULL, NULL, NULL,
NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL, NULL,
NULL, by, bs, be, bi1, bis, big, bags D32, bss, bar, bas, bag, bss, bes, bes, NULL, NULL, NULL,
NULL, NULL, NULL, by, by, bss, bas, bsg, bsz, NULL, NULL, NULL, NULL, by, bsy,
bes, NULL, NULL, NULL, by, bsg, beo, NULL, NULL, by, by, NULL, NULL, by,
NULL, NULL, by, NULL, bs3, NULL, by, NULL, bys, brs, b7, bss, b9, bgo, bg1, bga}. Cac
bit NULL duoc loai boé khoi {do, di, ..., dgmarsi—1+ dua trén bude S404, dé nhan dugc
chudi {eo, €1, ..., €4+2-1}={b1, b4, bg, bo, b1z, biz, bies bas, bas, bag, b2z, o, b3, b3y, bso, bas,
bac, bz, bsgs b1, bss, bso, Deos et beas b, bs, bro, bias b1, bag, bas, ba1, bsg, bg, bao, bas, byg,
bsy, bss, beas bes, bos b3, be, bi, bis, big, bag, ba, bs, bar, bag, bag, bss. s, bes, b, bro, b6,
bys, bsg, b7 bags b7, bess bats Dsgs oo, baa, bo, by, bra, brs, bra, bas, brg, brz, bag, b, bo, b1,
bga .

Phai luu ¥ rang dau thu (phia bo giai ma) can phai thuc hién hoat dong giai xen k&
sau khi thu cac bit thong tin s& dugc giai ma. Quy trinh ma trong d6 dau thu (bd giai ma)
nhan duge chudi xen k& trong khi gii xen k& phu hop v6i quy trinh ma trong do dau
truyén (phia bd 14p ma) nhén dugc chudi xen k& trong khi xen ke&. Pé biét cac chi tiét, thi
c6 thé tham 1<h50 phan mo ta v& bo 1ap ma. Cac chi tiét nay khong dugc mo ta lai & déy.

Theo sang ché, dAu truyén c6 thé duoc chia thanh hai modun chirc ndng dya trén cac
vi du phuong phép dugc dé cap & trén. Vi dy, m6i mddun chirc nang cé thé nhan duogc
thong qua viéc phan chia chirc ning tuong ung, hodc hai hodc nhiéu chirc ning cd thé
duoc tich hop thanh m§t mdédun xur ly. Modun tich hop c6 thé dugc thuc hién dudi dang
phan cting, hodc ¢6 thé duoc thuc hién dudi dang modun chirc nang phan mém. Phai luu
¥ rang viéc phan chia mddun theo cac phuong an ctia sang ché chi don thuén 12 mot vi dy,

don thudn 13 phan chia chtc nang logic, va ¢ thé c6 dang phan chia khac trong khi thuc
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hién thue té. |

Fig.7 1a hinh v& so dd két cAu ctia mot phuong an cia thiét bi 1ap ma theo sang ché.
Nhu dugce thé hién trén Fig.7, thiét bi theo phuwong én ctia sang ché c6 thé bao gdbm modun
1ap ma thtr nhit 11, mddun xen k& 12, va mo6dun 14p ma tht hai 13. Mddun 14p ma thu
nhét 11 dwoc tao cAu hinh dé thyc hién viée 1ap ma kiém du vong CRC trén 4 bit thong
tin s& duoc 14p ma, d& nhan dugc chudi bit tht nhét. Chudi bit tht nhit bao gdm L bit
CRC va A bit thong tin, va L va 4 1a cac s6 nguyén duong. Modun xen ké& 12 dugce tao ciu
hinh d& thue hién hoat dong xen k& trén chudi bit thir nhat, dé nhan duge chudi bit thir hai.
Chudi xen k& thir nhit dugc st dung cho hoat dong xen k& nhan dugc dua trén chudi xen
K& chidu dai 16n nhat dugc hé théng h tro va quy tic dat trude, va chiéu dai cla chudi
xen ké& th(t nhit bing 4+L. Ngoai ra, chudi xen ké& tht hai dugce sir dung cho hoat dong
«en k& 1a chudi xen k& chidu dai 16n nhét, chidu dai cia chudi xen k& thi hai bing Ke+L,
va K, 1a sb luong bit thong tin 16n nhit twong tmg vi chudi xen k& chiéu dai 16n nhat.
Modun 14p ma thr hai 13 duoc tao cAu hinh dé thyc hién 14p ma ma cuc trén chudi bit thir
hai.

Tﬁychonla,quytécdétﬁuéclé:chuéixmlkéﬂminhétduoctaothénhtu&1hrbﬁng
cach tach tAt ca cac chi sd 16n hon hodc bang KA khoi chudi xen k& chidu dai 16n nhat
va trir di K,,,,—A khoi mdi chi s6 dugc tach. Modun xen k& 12 dugc tao cAu hinh dé thuc
hién hoat ddng xen k€ trén chudi bit th nhét bing cach st dung chudi xen ké thir nhét, dé
nhan duoc chudi bit thir hai. Chudi xen k& chiu dai 1on nhat 1a chudi bét k¥ trong bang 1
duoc dé cap & trén.

Tuy chon 13, quy téc dat trude 1a: chudi xen k& thir nhit duoc tao thanh biang cach
tach tuan tu tAt ca cac chi sd nho hon so véi 4 hodc 16n hon hodc bang K, khoi chudi
xen k& chiu dai 16n nhét va trir di KA khoi cac chi s6 16m hon hogc bang K4 trong
céc chi sb dugce tach. Mddun xen k& 12 dugc tao c4u hinh dé: sép xép 4 bit thong tin trong
chudi bit thir nhét theo thtr ty giam dan cta cac chi s bit thong tin, & nhan dugc chudi
bit thir ba; va thuc hién hoat dong xen k& trén chudi bit thir ba bing cach st dung chudi
xen k& thir nhét, @& nhan duoc chudi bit thir hai. Chudi xen k& chiéu dai 16n nhat la chudi
bét ky trong bang 2 dugc dé cap o trén.

Tuy chon 1a, khi chudi xen ké& thir hai duge st dung cho hoat dong xen k& 1a chudi
xen k& chidu dai 16n nhét, thi mddun xen k& 12 dugce tao cAu hinh dé: mé rong chudi bit

tht nhét thanh chudi bit thit tu bao gdm K, +L bit, trong d6 cac gia tri cla Kyu—A bit thir
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nhat trong chudi bit thir tu dugc thiét dit 1a NULL, va cdc bit con lai tudn tu tvong Gng
V01 cac bit trong chudi bit thit nhét tir bit th (K,ue—A+1); thue hién hoat dong xen k& trén
chuBi bit thit tu bing céch sit dung chudi xen k& chiéu dai 16n nhat, dé nhan dugc chudi
bit thir ndm; va nhan duoc chudi bit thir hai bing céch loai bd cac bit c6 céc gia tri la
NULL khoi chudi bit thtt ndm. Chudi xen k& chiu dai 16n nht 14 chudi bt ky trong bang
1 duoc d& cap & trén.

Thiét bi theo phuong 4n nay cla sang ché ¢6 thé dugce tao chu hinh dé thuc hién cac
giai phap k¥ thuét theo phuong an phuong phap duoc thé hién trén Fig.3. Nguyén ly thuc
hién va hiéu qua k¥ thuét cua thiét bi twong ty nhu nguyén ly thuc hién va hiéu qua k¥
thut cia phuong 4n phuong phép duge dé cap & trén. Cac chi tiét s& khong duge mo ta
lai trong phan md ta nay.

Fig.8 12 hinh v& so dd ciia thiét bi thyc thé 14p ma theo sing ché. Thiét bi 1100 bao
gdm bd nh¢ 1101 va bd xir Iy 1102.

B0 nhg 1101 duogc tao c4u hinh dé luu 1énh chuong trinh. B nhé cé thé 1a bd nho
dang flash (flash memory).

Bo xtr 1y 1102 duogc tao cAu hinh dé: goi ra va thyc hién 1énh chuong trinh trong b0
nhé, dé thue hién cac bude theo phwong phap laplmﬁ duogc thé hién trén Fig.3. Dé biét chi
tiét, thi c6 thé tham khao céc phan md t& lién quan theo cdc phuong an phuong phép dugc
dé cap o trén.

Tuy chon 13, bd nhé 1101 c6 thé 12 bd nh¢é doc 1ap, hodc co thé duoc sip xép nhu
duoc thé hién trén Fig.9. Fig.9 13 hinh v€ so dd cua thiét bi thuc thé 1ap ma theo séng ché.
B6 nhé 1101 dliqc tich hop vao trong bo xir ly 1102.

Thiét bi nay c6 thé duoc tao cdu hinh dé thuc hién céac budce va/hodc thi tuc tuong
{tng v6i dau truyén theo phuong én phwong phép dugce dé cap & trén.

Sang ché con @& xuét hé thong may tinh, bao gbm vat ghi c6 thé doc dugc bing may
tinh va chuwong trinh may tinh. Chwong trinh may tinh dugc tao cAu hinh d thyuc hién
phuong phap 14p ma dugc dé xuét theo cac dang thuc hién dugc dé cap & trén.

Sang ché con d& xuét san phidm chuong trinh. San phim chuong trinh bao gbm
chuong trinh mdy tinh, va chuong trinh may tinh dugc luu trong vat ghi co thé doc duoc
bang may tinh. ft nhdt mot bd xit Iy cua thiét bi 1ap ma ¢6 thé doc chuong trinh may tinh
tir vat ghi co thé doc duogc bang may tinh, va it nhit mot bo xir 1y thuc hién chuong trinh

may tinh, sao cho thiét bi 14p ma thyc hién phuwong phép 1dp ma duoc dé xuét theo céc
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dang thuc hién dugc dé cap ¢ trén.

Nguoi ¢ hiéu biét trung binh vé linh vuc k¥ thuat nay c6 thé hiéu ring toan bod hodc
mot s6 cac phuong an duge dé cap & trén co thé duoc thuc hién bang cach st dung phan
mém, phan cimng, phén sun, hogc bt ky dang két hop nao cta ching. Khi cac phuong én
nay dugc thuc hién bang cach st dung phan mém, thi tht ca hodc mot s6 phuwong an c6 thé
dugc thuc hién dudi dang san pham chwong trinh méy tinh. Sdn phadm chuong trinh may
tinh bao gdm mot hodc nhidu 1énh may tinh. Khi cc 1énh chuwong trinh may tinh dugc nap
va thuc hién trén mdy tinh, thi toan bo hodc mot sd thu tuc ho#ic chirc ning theo céc
phuong én cua sang ché dugc tao ra. May tinh co thé 13 may tinh da nang, mdy tinh
chuyén dung, may tinh mang, hodc cac thiét bi kha 1ap trinh khac. Cac 1énh may tinh cé
thé dugc luu trong vat ghi ¢ thé doc dugc bing may tinh hodc co thé duogc truyén tir vat
ghi c6 thé doc duogc bang mdy tinh t6i vat ghi c6 thé doc duogc bang mdy tinh khéac. Vi du,
cac 1énh may tinh c6 thé duoc truyén tir trang web, mdy tinh, mdy chi, hodc trung tam dit
liéu téi trang web, may tinh, may chu, hodc trung tdm dit liéu khac theo cach thire truyén
cé day (vi du, cap ddng truc, cdp quang, duong day thué bao s6 (Digital Subscriber Line,
DSL) hodc khong day (vi du, hdng ngoai, vO tuyén, hodc song vi ba). Vat ghi c6 thé doc
dugc bang may tinh ¢ thé 1a vat bat ky co thé str dung c6 thé truy nhap boi may tinh,
hoic ¢6 thé 1a thiét bi luu dit liéu, ching han nhu may chi hodc trung tam dit liéu, tich
hop mot hodc nhiéu vat c6 thé st dung. Vat co thé st dung c6 thé 1a vat t tinh (vi duy, dia
mém, dia ctng, ho#ic bang tir), vat quang tinh (vi du, dia DVD), vat ban dan (vi du, bd
nhéG & trang thai rin (Solid State Disk, SSD)), hodc vat tuong tu.
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YEU CAU BAO HQ

1.Phu0ngphépléprn5baogénlcécbuéa

thuc hién 14p ma kiém du vong (Cyclic Redundancy Check, CRC) trén A bit thong
tin s& dugc 14p ma, d& nhan duge chudi bit thir nhét, trong d6 chudi bit thir nhit bao gdm
L bit CRC va 4 bit thong tin s& dugc 14p mé, va L va 4 la cac s6 nguyén duong;

thuc hién hoat ddng xen k& trén chudi bit thir nhat, @& nhan dugc chudi bit th hai,
trong do

chudi xen ké& thir nhit dugc st dung cho hoat dong xen k& bao gém cac chi s6 ma
nhan dugc b::ing cach tru di K,,,—A khoi tAt c& céc chi s6 1én hon hodc biang K,,-4 dugc
tach khoi chudi xen k& chiéu dai 16n nhét, chidu dai cia chudi xen k& thir nhit béng A+L,
chidu dai caa chudi xen k& chiu dai 16n nhit bang Kyat+L, Kpax 12 sb lugng bit thong tin
16n nhét twong Gng v6i chudi xen k& chidu dai 16n nhat, A<Kq; va

thuc hién 14p ma ma cuc trén chudi bit thr hai.
2. Phuong phéap theo diém 1,

trong d6 K,,;=200, L=24, va da thirc CRC 1a 0x1D11A9B.
3. Phuong phép theo diém 2, trong @6 chudi xen k& chidu dai 16n nhat la:

0,2,3,5,6,8,11,12,13,16,19,20,22,24,28,32,33,35,37,38,39,40,41,42,44,
46,47,49,50,54,55,57,59,60,62,64,67,69,74,79,80,84,85,86,88,91,94,102,
105,109,110,111,113,114,116,118,119,121,122,125,126,127,129,130,131,132,
136,137,141,142,143,147,148,149,151,153,155,158,161,164,166,168,170,171,
173,175,178,179,180,182,183,186,187,189,192,194,198,199,200,1,4,7,9,14,
17,21,23,25,29,34,36,43,45,48,51,56,58,61,63,65,68,70,75,81,87,89,92,95,
103,106,112,115,117,120,123,128,133,138;144,150,152,154,156,159,162,165,
167,169,172,174,176,181,184,188,190,193,195,201,10,15,18,26,30,52,66,71,
76,82,90,93,96,104,107,124,134,139,145,157,160,163,177,185,191,196,202,
27,31,53,72,77,83,97,108,135,140,146,197,203,73,78,98,204,99,205,100,206,
101,207,208,209,210,211,212,213,214,215,216,217,218,219,220,221,222,223;
hodc

199,198,194,192,189,187,186,183,182,180,179,178,175,173,171,170,168,
166,164,161,158,155,153,151,149;148,147,143,142,141,137,136,132,131,130,
129,127,126,125,122,121,119,118,116,114,113,111,110,109,105,102,94,91,88,
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86, 85, 84, 80, 79, 74, 69, 67, 64, 62, 60, 59, 57, 55, 54, 50, 49, 47, 46, 44, 42, 41, 40, 39,
38, 37, 35, 33, 32, 28, 24, 22, 20, 19, 16, 13, 12, 11, 8, 6, 5, 3, 2, 0, 200, 195, 193, 190,
188,184,181,176,174,172,169,167,165,162,159,156,154,152,150,144,138,133,
128,123,120,117,115,112,106,103,95,92,89,87,81,75,70,68,65,63,61,58,56,
51,48,45,43,36,34,29,25,23,21,17,14,9,7,4,1,201,196,191,185,177,163,160,
157,145,139,134,124,107,104,96,93,90,82,76,71,66,52,30,26,18,15,10,202,
197,146,140,135,108,97,83,77,72,53,31,27,203,98,78,73,204,99,205,100,206,
101,207,208,209,210,211,212,213,214,215,216,217,218,219,220,221,222,223.
4. Phuong phap 14p ma bao gdm céc bude:

thuc hién 14p ma kiém du vong CRC trén 4 bit thong tin s& dwoc 1ap ma dé nhan
duoc chudi bit thtr nhat, trong d6 chudi bit thir nhét bao gom L bit CRC va 4 bit thong tin
s& duogc 1ap ma, va L va 4 la cac sb6 nguyén duong;

thire hién hoat dong xen k& trén chudi bit thir nhat dé nhan dwoc chudi bit thir hai; va

thuc hién 14p ma mi cyc trén chudi bit thir hai;

khac biét nim & chd budc thue hién hoat dong xen k€& trén chudi bit thit nhét bao
gbm céc bude

nhan duge chudi bit thi ba bang céch sip xép 4 bit thong tin s& dugc 1ap ma trong
chudi bit thir nhét theo thir ty giam dan ctia cac chi sb cua cac bit thong tin; va

thuc hién hoat dong xen k& trén chudi bit thit ba dé nhan dugc chudi bit th hai,

trong d6 chudi xen k& thir nhét duogc st dung cho hoat dong xen k& nhén dugc bang
cach tach tit ca cac chi s6 nho hon 4 hodc 16n hon hodc bang K. khoi chubi xen k&
chiéu dai 16n nhét va trir di K,,.—A khoi t4t ca cac chi sb 16n hon hoic bﬁng K,,..x trong céac
chi sd dugc tach, chidu dai cta chudi xen ké& tha nhét b%mg A+L, va chidu dai cta chudi
wen ké& chidu dai 16n nhat bing Kie+L, trong d6 K. 14 sd luong bit thong tin 16n nhét
tuong ng voi chudi xen k& chiéu dai 16n nhét, 4<K,,.
5. Phuong phép theo diém 4, trong d6 K,,,,=200, L=24, va da thitc CRC 1a 0x1D11A9B.
6. Phuong phép theo didm 5, trong d6 chudi xen k& chiéu dai 16n nhat la:

0,1,5,7,10,12,13,16,17,19,20,21,24,26,28,29,31,33,35,38,41,44,46,48,
50,51,52,56,57,58,62,63,67,68,69,70,72,73,74,77,78,80,81,83,85,86,88,89,
90,94,97,105,108,111,113,114,115,119,120,125,130,132,135,137,139,140,142,
144,145,149,150,152,153,155,157,158,159,160,161,162,164,166,167,171,175,
177,179,180,183,186,187,188,191,193,194,196,197,199,200,4,6,9,11,15,18,
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23,25,27,30,32,34,37,40,43,45,47,49,55,61,66,71,76,79,82,84,87,93,96,104,
107,110,112,118,124,129,131,134,136,138,141,143,148,151,154,156,163,165,
170,174,176,178,182,185,190,192,195,198,201,3,8,14,22,36,39,42,54,60,65,
75,92,95,103,106,109,117,123,128,133,147,169,173,181,184,189,202,2,53,59,
64,91,102,116,122,127,146,168,172,203,101,121,126,204,100,205,99,206,98,
207,208,209,210,211,212,213,214,215,216,217,218,219,220,221,222,223;hoéc

199,197,196,194,193,191,188,187,186,183,180,179,177,175,171,167,166,
164,162,161,160,159,158,157,155;153,152,150,149,145,144,142,140,139,137,
135,132,130,125,120,119,115,114,113,111,108,105,97,94,90,89,88,86,85,83,
81, 80, 78, 77, 74, 73, 72, 70, 69, 68, 67, 63, 62, 58, 57,56, 52, 51, 50, 48, 46, 44, 41, 38,
35,33,31,29,28,26,24,21,20,19,17,16,13,12,10,7,5,1,0,200,198,195,192,190,
185,182,178,176,174,170,165,163,156,154,151,148,143,141,138,136,134,131,
129,124,118,112,110,107,104,96,93,87,84,82,79,76,71,66,61,55,49,47,45,43,
40,37,34,32,30,27,25,23,18,15,11,9,6,4,201,189,184,181,173,169,147,133,
128,123,117,109,106,103,95,92,75,65,60,54,42,39,36,22,14,8,3,202,172,168,
146,127,122,116,102,91,64,59,53,2,203,126,121,101,204,100,205,99,206,98,
207,208,209,210,211,212,213,214,215,216,217,218,219,220;221,222,223.
7.Thétbiwprnﬁbaog6nu

modun 1ap ma thir nhét, duoc tao cAu hinh dé thuc hién 14p ma kiém du vong CRC
trén A bit thong tin s& dugc 1ap ma, dé nhan ducjc chudi bit thir nhat, trong d6 chudi bit
thir nhat bao gdm L bit CRC va 4 bit thong tin s& duoc lap ma, va L va A4 1a cac sd nguyén
duong;

mddun xen k&, dugc tao cAu hinh dé thuc hién hoat dong xen k& trén chudi bit thu
nhit, @ nhan duoc chudi bit thu hai, trong d6

chudi xen‘ké thtr nhit dugc str dung cho hoat dong xen k& bao gém céc chi s6 ma
nhan dugc bang céch trir di K,,,—A khoi tht c& céc chi sé 16n hon hodc bing K,.,-4 dugc
tach khoi chudi xen k& chidu dai 16n nhét, chidu dai ctia chudi xen k& thir nhét bang 4+L,
chidu dai cua chudi xen k& chidu dai 16n nhét bé'mg KopaxtL, Kpax 12 sb luong bit thong tin
16n nhét teong tng véi chudi xen k& chiéu dai 16n nhét, A<K,q; va

modun 1dp ma thr hai, dugc tao cAu hinh dé thuc hién 1ap ma mé& cuc trén chudi bit
th@ hai.
8. Thiét bi theo diém 7, trong d6 K,,,,=200, L=24, va da thire CRC 1a 0x1D11A9B.
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9. Thiét bi theo diém 8, trong do chudi xen k& chidu dai 16n nhit 1a:

0,2,3,5,6,8, 11,12, 13, 16, 19, 20, 22,24, 28, 32,33, 35, 37, 38, 39, 40, 41, 42, 44,
46, 47, 49, 50, 54, 55, 57, 59, 60, 62, 64, 67, 69, 74, 79, 80, 84, 85, 86, 88, 91, 94, 102,
105, 109, 110, 111, 113, 114, 116, 118, 119, 121, 122, 125, 126, 127, 129, 130, 131, 132,
136, 137, 141, 142, 143, 147, 148, 149, 151, 153, 155, 158, 161, 164, 166, 168, 170, 171,
173, 175, 178, 179, 180, 182, 183, 186, 187, 189, 192, 194, 198, 199, 200, 1, 4,7, 9, 14,
17,21, 23, 25, 29, 34, 36, 43, 45, 48, 51, 56, 58, 61, 63, 65, 68, 70, 75, 81, 87, 89, 92, 95,
103, 106, 112, 115, 117, 120, 123, 128, 133, 138, 144, 150, 152, 154, 156, 159, 162, 165,
167, 169, 172, 174, 176, 181, 184, 188, 190, 193, 195, 201, 10, 15, 18, 26, 30, 52, 66, 71,
76, 82, 90, 93, 96, 104, 107, 124, 134, 139, 145, 157, 160, 163, 177, 185, 191, 196, 202,
27,31, 53,72, 77, 83, 97, 108, 135, 140, 146, 197, 203, 73, 78, 98, 204, 99, 205, 100, 206,
101, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223;
hodc |

199, 198, 194, 192, 189, 187, 186, 183, 182, 180, 179, 178, 175, 173, 171, 170, 168,
166, 164, 161, 158, 155, 153, 151, 149, 148, 147, 143, 142, 141, 137, 136, 132, 131, 130,
129, 127, 126, 125, 122, 121, 119, 118, 116, 114, 113, 111, 110, 109, 105, 102, 94, 91, 88,
86, 85, 84, 80, 79, 74, 69, 67, 64, 62, 60, 59, 57, 55, 54, 50, 49, 47, 46, 44, 42, 41, 40, 39,
38, 37, 35, 33, 32, 28, 24, 22, 20, 19, 16, 13, 12, 11, 8, 6, 5, 3, 2, 0, 200, 195, 193, 190,
188, 184, 181, 176, 174, 172, 169, 167, 165, 162, 159, 156, 154, 152, 150, 144, 138, 133,
128, 123, 120, 117, 115, 112, 106, 103, 95, 92, 89, 87, 81, 75, 70, 68, 65, 63, 61, 58, 56,
51, 48, 45, 43, 36, 34, 29, 25, 23, 21, 1.7, 14,9,7,4, 1,201, 196, 191, 185, 177, 163, 160,
157, 145, 139, 134, 124, 107, 104, 96, 93, 90, 82, 76, 71, 66, 52, 30, 26, 18, 15, 10, 202,
197, 146, 140, 135, 108, 97, 83, 77, 72, 53, 31, 27, 203, 98, 78, 73, 204, 99, 205, 100, 206,
101, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221,222, 223.
10. Thiét bi 1ap ma bao gbm:

modun 14p ma thu nhét duoc tao cdu hinh d8 thuc hién 1p ma kiém du vong CRC
trén A bit thdng tin s&€ dugc 14p ma dé nhan dugc chudi bit thi nhét, trong d6 chudi bit thir
nhit bao gdm L bit CRC va A4 bit thong tin s& duge 18p md, va L va A4 1a cac sb nguyén
duong;

modun xen k& dugc tao cAu hinh dé thyc hién hoat dong xen k& trén chudi bit thtr
nhat & nhan dugc chudi bit thir hai;

moOdun 14p ma thir hai dugc tao cAu hinh dé thuc hién 1ap ma ma cyc trén chudi bit
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thur hai,

khac biét & chd hoat dong xen k& nay bao gdm:

nhén duge chudi bit tht ba bing cach sip xép A bit thong tin s& dugc 1dp ma trong
chudi bit thir nhit theo tht tu gidm dan cia cac chi sd cta céc bit thong tin; va

thue hién hoat dong xen k& trén chudi bit thir ba dé nhén dugc chudi bit tht hai,

trong d6 chudi xen k& thir nhéit dugc st dung cho hoat dong xen k& nhén dugc bang
cach tach tit ca cac chi s6 nho hon 4 va tAt ca cac chi sb 16n hon hoic béng K,0r kKhoi
chudi xen k& chidu dai 16n nhét va trir di K,.—A khoi tAt ca cac chi s6 16n hon hogc bang
K. trong cac chi sé duge tach, chidu dai caa chudi xen k& thir nhit bang A+L, va chiéu
dai ctia chudi xen ké& chiéu dai 16n nhét béng Kot L, trong d6 K4y 12 sb lugng bit thong
tin 16n nhAt twong tmg véi chudi xen k& chidu dai 16n nhat, A<Kq.
11. Thiét bi theo diém 10, trong d6 K,,,,=200, L=24, va da thirc CRC 1a 0x1D11A9B.
12. Thiét bj theo didm 11, trong d6 chudi xen k& chidu dai 16n nhat la:

0,1,5,7,10,12,13,16,17,19,20,21,24,26,28,29,31,33,35,38,41,44,46,48,
50,51,52,56,57,58,62,63,67,68,69,70,72,73,74,77,78,80,81,83,85,86,88,89,
90,94,97,105,108,111,113,114,115,119,120,125,130,132,135,137,139,140,142,
144,145,149,150,152,153,155,157,158,159;160,161,162,164,166,167,171,175,
177,179,180,183,186,187,188,191,193,194,196,197,199,200,4,6,9,11,15,18,
23,25,27,30,32,34,37,40,43,45,47,49,55,61,66,71,76,79,82,84,87,93,96,104,
107,110,112,118,124,129,131,134,136,138,141,143,148,151,154,156,163,165,
170,174,176,178,182,185,190,192,195,198,201,3,8,14,22,36,39,42,54,60,65,
75,92,95,103;106,109,117,123,128,133,147,169,173,181,184,189,202,2,53,59,
64,91,102,116,122,127,146,168,172,203,101,121,126,204,100,205,99,206,98,
207,208,209,210,211,212,213,214;215,216,217,218,219,220,221,222,223;hoéc

199,197,196,194,193,191,188,187,186,183,180,179,177,175,171,167,166,
164,162,161,160,159,158,157,155,153,152,150,149,145,144,142,140,139,137,
135,132,130,125,120,119,115,114,113,111,108,105,97,94,90,89,88,86,85,83,
81,80,78,77,74;73,72,70,69,68,67,63,62,58,57,56,52,51,50,48,46,44,41,38,
35,33,31,29,28,26,24,21,20,19,17,16,13,12,10,7,5,1,0,200,198,195,192,190,
185,182,178,176,174,170,165,163,156,154,151,148,143,141,138,136,134,131,
129,124,118,112,110,107,104,96,93,87,84,82,79,76,71,66,61,55,49,47,45,43,
40,37,34,32,30,27,25,23,18,15,11,9,6,4,201,189,184,181,173,169,147,133,
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128, 123, 117, 109, 106, 103, 95, 92, 75, 65, 60, 54, 42, 39, 36, 22, 14, 8, 3,202, 172, 168,
146, 127, 122, 116, 102, 91, 64, 59, 53, 2, 203, 126, 121, 101, 204, 100, 205, 99, 206, 98,
207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223.
13. Thiét bi 1ap ma, bao gdm bd nhé va bd xir ly, trong d6

b6 nhé duge tao cdu hinh dé luu 1énh chuong trinh; va |

bo xir ly dugc tao céu hinh dé thyc hién 1énh chuong trinh dé lam cho phwong phép
theo diém bét ky trong s6 cac diém tir diém 1 dén 3 dugce thuc hién.
14. Thiét bi 1ap ma, bao gdm bd nh¢ va bo xir 1y, trong d6

bd nhd dugce tao cAu hinh dé luu lénh chuong trinh; va
bo xi Iy duoc tao cdu hinh dé thyc hién 1énh chuong trinh dé lam cho phuong phap theo
diém bét ky trong s6 cac diém tir diém 4 dén 6 dugc thuc hién.
15. Vat ghi c6 thé doc dugc bing mdy tinh, bao gbdm chuong trinh mdy tinh, trong d6
phuong phép 1ap mi theo diém bat ky trong sé cac diém tir diém 1 dén 3 duoc thuc hién
khichucngtﬂnhmnéythﬁlnéyduqcthuckﬂﬁlbéiﬂﬁétbi@ptn&
16. Vat ghi c6 thé doc dugc bing mdy tinh, bao gdbm chuwong trinh may tinh, trong d6
phuong phéap 1ap ma theo diém bét k¥ trong sb cic diém tir didm 4 dén 6 duoc thuc hién
khi chwong trinh mdy tinh nay dugc thyc hign boi thiét bi 1ap ma.
17. Phuong phéap giai ma duoc hd trg CRC bao gbém céc budc:

thu, boi dAu thu, cac bit thong tin s& dugc gidi mi; va

giai ma va giai xen k& céc bit thong tin s& dugc giai ma, dé nhan duoc cic bit thong
tin duoc giai ma, trong 4o chudi xen k& thtt nhit duoc st dung cho hoat dong giai xen k&
bao gém cac chi s6 ma nhan dugc b%mg cach tru di K,,,,—A4 khoi tAt ca céac chi sb 16n hon
hoac b%lng K,.-A duoc tach khoi chudi xen k& chidu dai 16n nhét, chiéu dai cta chudi xen
ké thr nhét bing A+L, chidu dai ciia chudi xen k& chiéu dai 16n nhét bing K,ut+L, 4 1 56
luong bit thong tin, L 1a sb luong bit kiém du vong CRC, Ky 12 s6 lugng bit thong tin
16n nhét tuong ung voi chudi xen k& chiéu dai 16n nhit, A<Kq.
18. Phuong phép theo diém 17,

trong d6 K,,,,=200, L=24, va da thﬁc CRC 1a 0x1D11A9B.
19. Phuong phap theo didm 18, trong d6 chudi xen k& chidu dai 16n nhat la:

0,2,3,5,6,8,11,12,13,16,19,20,22,24,28,32,33,35,37,38,39,40,41,42,44,
46, 47, 49, 50, 54, 55, 57, 59, 60, 62, 64, 67, 69, 74, 79, 80, 84, 85, 86, 88, 91, 94, 102,
105, 109, 110, 111, 113, 114, 116, 118, 119, 121, 122, 125, 126, 127, 129, 130, 131, 132,
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136, 137, 141, 142, 143, 147, 148, 149, 151, 153, 155, 158, 161, 164, 166, 168, 170, 171,
173, 175, 178, 179, 180, 182, 183, 186, 187, 189, 192, 194, 198, 199, 200, 1, 4,7, 9, 14,
17,21, 23, 25, 29, 34, 36, 43, 45, 48, 51, 56, 58, 61, 63, 65, 68, 70, 75, 81, 87, 89, 92, 95,
103, 106, 112, 115, 117, 120, 123, 128, 133, 138, 144, 150, 152, 154, 156, 159, 162, 165,
167, 169, 172, 174, 176, 181, 184, 188, 190, 193, 195, 201, 10, 15, 18, 26, 30, 52, 66, 71,
76, 82, 90, 93, 96, 104, 107, 124, 134, 139, 145, 157, 160, 163, 177, 185, 191, 196, 202,
27,31, 53,72, 77, 83, 97, 108, 135, 140, 146, 197, 203, 73, 78, 98, 204, 99, 205, 100, 206,
101, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223;
hodc

199, 198, 194, 192, 189, 187, 186, 183, 182, 180, 179, 178, 175, 173, 171, 170, 168,
166, 164, 161, 158, 155, 153, 151, 149, 148, 147, 143, 142, 141, 137, 136, 132, 131, 130,
129, 127, 126, 125, 122, 121, 119, 118, 116, 114, 113, 111, 110, 109, 105, 102, 94, 91, 88,
86, 85, 84, 80, 79, 74, 69, 67, 64, 62, 60, 59, 57, 55, 54, 50, 49, 47, 46, 44, 42,41, 40, 39,
38, 37, 35, 33, 32, 28, 24, 22, 20, 19, 16, 13, 12, 11, 8, 6, 5, 3, 2, 0, 200, 195, 193, 190,
188, 184, 181, 176, 174, 172, 169, 167, 165, 162, 159, 156, 154, 152, 150, 144, 138, 133,
128, 123, 120, 117, 115, 112, 106, 103, 95, 92, 89, 87, 81, 75, 70, 68, 65, 63, 61, 58, 56,
51, 48, 45, 43, 36, 34, 29, 25, 23,21, 17, 14,9, 7, 4, 1,201, 196, 191, 185, 177, 163, 160,
157, 145, 139, 134, 124, 107, 104, 96, 93, 90, 82, 76, 71, 66, 52, 30, 26, 18, 15, 10, 202,
197, 146, 140, 135, 108, 97, 83, 77, 72, 53, 31, 27, 203, 98, 78, 73, 204, 99, 205, 100, 206,
101, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220,221,222, 223.
20. Phuong phéap giai ma dugc hd trg CRC bao gdm céc bude:

thu, bdi du thu, cac bit thong tin s& dugc gidi ma; va

giai ma va giai xen k& cac bit thong tin s& dugc giai ma, dé nhan dugc cic bit thong
tin duoc giai ma va dugc giai xen k&, trong do hoajt dong giai xen k& bao gdm céc budc:

nhan dugc chudi bit thi ba bang cach sip xép cac bit thong tin s& dugc gidi ma trong
chudi bit thir nht theo thir ty giam dan clia céc chi sb cua céc bit thong tin; va

thuc hién hoat dong giai xen k& trén chudi bit thtr ba dé nhan duoc céc bit thong tin
duoc giai ma va duge gidi xen k€,

trong do chuSi xen k& thi nhit duogc st dung cho hoat dong gidi xen k& nhén duoc
béng cach tach tt ca cac chi sb nho hon 4 hodc 16m hon hoéftc béng K0 Khoi chudi xen k&
chiéu dai 16n nhat va trlr di K,pe—A Kkhoi tat ca cac chi s6 16n hon hodc béng Ko trong céc

chi so duoc tach, chiéu dai cua chudi xen ké& thir nhat biang 4+L, va chiéu dai cia chuoi
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xen k& chiéu dai 16n nhét bang K. +L, trong d6 4 1a s6 lugng bit thong tin, L 13 sb luong
bit kiém du vong CRC, K 12 sd luong bit thong tin 16n nhét twong tmg véi chudi xen k&
chidu dai 16n nhat, A<K,.
21. Phuong phép theo didm 20, trong d6 K,,=200, L=24, va da thuc CRC la
0x1D11A9B.
22. Phuong phéap theo didm 21, trong d6 chudi xen k& chidu dai 16n nhét la:

0,1,5,7,10, 12, 13, 16, 17, 19, 20, 21, 24, 26, 28, 29, 31, 33, 35, 38, 41, 44, 46, 48,
50, 51, 52, 56, 57, 58, 62, 63, 67, 68, 69, 70, 72, 73, 74,717, 78, 80, 81, 83, 85, 86, 88, 89,
90, 94, 97, 105, 108, 111, 113, 114, 115, 119, 120, 125, 130, 132, 135, 137, 139, 140, 142,
144, 145, 149, 150, 152, 153, 155, 157, 158, 159, 160, 161, 162, 164, 166, 167, 171, 175,
177, 179, 180, 183, 186, 187, 188, 191, 193, 194, 196, 197, 199, 200, 4, 6,9, 11, 15, 18,
23,25, 27, 30, 32, 34, 37, 40, 43, 45, 47, 49, 55, 61, 66, 71, 76, 79, 82, 84, 87, 93, 96, 104,
107, 110, 112, 118, 124, 129, 131, 134, 136, 138, 141, 143, 148, 151, 154, 156, 163, 165,
170, 174, 176, 178, 182, 185, 190, 192, 195, 198, 201, 3, 8, 14, 22, 36, 39, 42, 54, 60, 65,
75,92, 95, 103, 106, 109, 117, 123, 128, 133, 147, 169, 173, 181, 184, 189, 202, 2, 53, 59,
64,91, 102, 116, 122, 127, 146, 168, 172, 203, 101, 121, 126, 204, 100, 205, 99, 206, 98,
207,208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222,223; hoac

199, 197, 196, 194, 193, 191, 188, 187, 186, 183, 180, 179, 177, 175, 171, 167, 166,
164, 162, 161, 160, 159, 158, 157, 155, 153, 152, 150, 149, 145, 144, 142, 140, 139, 137,
135, 132, 130, 125, 120, 119, 115, 114, 113, 111, 108, 105, 97, 94, 90, 89, 88, 86, 85, 83,
81, 80, 78, 77, 74, 73, 72, 70, 69, 68, 67, 63, 62, 58, 57, 56, 52, 51, 50, 48, 46, 44, 41, 38,
35,33, 31, 29, 28, 26, 24, 21, 20, 19, 17, 16, 13, 12, 10, 7, 5, 1, 0, 200, 198, 195, 192, 190,
185, 182, 178, 176, 174, 170, 165, 163, 156, 154, 151, 148, 143, 141, 138, 136, 134, 131,
129, 124, 118, 112, 110, 107, 104, 96, 93, 87, 84, 82, 79, 76, 71, 66, 61, 55,49, 47, 45, 43,
40, 37, 34, 32, 30, 27, 25, 23, 18, 15, 11, 9, 6, 4, 201, 189, 184, 181, 173, 169, 147, 133,
128, 123, 117, 109, 106, 103, 95, 92, 75, 65, 60, 54, 42, 39, 36, 22, 14, 8, 3,202, 172, 168,
146, 127, 122, 116, 102, 91, 64, 59, 53, 2, 203, 126, 121, 101, 204, 100, 205, 99, 206, 98,
207,208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222,223.
23. Thiét bi giai ma dugc hd trg CRC, bao gdm bd nhé va bd xir ly, trong do

bd nhd dugce tao c4u hinh dé luu 1énh chuong trinh; va

bo xir Iy dugc tao céu hinh dé thyc hién 1énh chuong trinh dé:

thu céc bit thong tin s& dugc gidi ma, va gidi mi va giai xen k& cac bit thong tin s€
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duoc giai ma, dé nhan duge céc bit thong tin dugc giai mé, trong do chudi xen k& thir nhit
duogc sir dung cho hoat dong gidi xen k& bao gém cac chi s6 ma nhan dugc béng cach tru
di K, A khoi tht ca cac chi sé 16n hon hodc bing K4 duge tach khoi chudi xen ke
chidu dai 16n nhat, chidu dai ctia chudi xen k& thir nhit bing A+L, chiu dai ciia chudi xen
k& chidu dai 16n nhat bing K+L, A 12 sé lugng bit thong tin, L 1a sb lwong bit kiém du
vong CRC, va K. 1a sb luong bit thong tin 16n nhit trong Gng v6i chudi xen k& chiéu
dai 16n nhét, 4<K,,..
24. Thiét bi theo diém 23, |

trong d6 Ke;=200, L=24, va da thitrc CRC la 0x1D11A9B.
25. Thiét bi theo diém 24, trong d6 chudi xen k& chiéu dai 16n nhat la:

0,2.3,5,6,8, 11, 12, 13, 16, 19, 20, 22, 24, 28, 32, 33, 35, 37, 38, 39, 40, 41, 42, 44,
46, 47, 49, 50, 54, 55, 57, 59, 60, 62, 64, 67, 69, 74, 79, 80, 84, 85, 86, 88, 91, 94, 102,
105, 109, 110, 111, 113, 114, 116, 118, 119, 121, 122, 125, 126, 127, 129, 130, 131, 132,
136, 137, 141, 142, 143, 147, 148, 149, 151, 153, 155, 158, 161, 164, 166, 168, 170, 171,
173, 175, 178, 179, 180, 182, 183, 186, 187, 189, 192, 194, 198, 199, 200, 1, 4,7, 9, 14,
17,21, 23, 25, 29, 34, 36, 43, 45, 48, 51, 56, 58, 61, 63, 65, 68, 70, 75, 81, 87, 89, 92, 95,
103, 106, 112, 115, 117, 120, 123, 128, 133, 138, 144, 150, 152, 154, 156, 159, 162, 165,
167, 169, 172, 174, 176, 181, 184, 188, 190, 193, 195, 201, 10, 15, 18, 26, 30, 52, 66, 71,
76, 82, 90, 93, 96, 104, 107, 124, 134, 139, 145, 157, 160, 163, 177, 185, 191, 196, 202,
27,31, 53,72, 77, 83, 97, 108, 135, 140, 146, 197, 203, 73, 78, 98, 204, 99, 205, 100, 206,
101, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223;
hodc

199, 198, 194, 192, 189, 187, 186, 183, 182, 180, 179, 178, 175, 173, 171, 170, 168,
166, 164, 161, 158, 155, 153, 151, 149, 148, 147, 143, 142, 141, 137, 136, 132, 131, 130,
129, 127, 126, 125, 122, 121, 119, 118, 116, 114, 113, 111, 110, 109, 105, 102, 94, 91, 88,
86, 85, 84, 80, 79, 74, 69, 67, 64, 62, 60, 59, 57, 55, 54, 50, 49, 47, 46, 44, 42, 41, 40, 39,
38, 37, 35, 33, 32, 28, 24, 22, 20, 19, 16, 13, 12, 11, 8, 6, 5, 3, 2, 0, 200, 195, 193, 190,
188, 184, 181, 176, 174, 172, 169, 167, 165, 162, 159, 156, 154, 152, 150, 144, 138, 133,
128, 123, 120, 117, 115, 112, 106, 103, 95, 92, 89, 87, 81, 75, 70, 68, 65, 63, 61, 58, 56,
51,48, 45, 43, 36, 34, 29, 25, 23,21, 17, 14,9, 7, 4, 1, 201, 196, 191, 185, 177, 163, 160,
157, 145, 139, 134, 124, 107, 104, 96, 93, 90, 82, 76, 71, 66, 52, 30, 26, 18, 15, 10, 202,
197, 146, 140, 135, 108, 97, 83, 77, 72, 53, 31, 27, 203, 98, 78, 73, 204, 99, 205, 100, 206,
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101, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223.
26. Thiét bi giai ma dwoc hd trg CRC, bao gdm bd nh¢ va bo xir Iy, trong do

b6 nhé dugc tao cAu hinh dé huu 1énh chuong trinh; va

bo xtt ly duge tao cu hinh dé thuc hién 1énh chuong trinh dé:

thu céc bit thong tin s& dugc giai ma; va |

gi4i ma va giai xen k& cdc bit thong tin s& dugc gidi ma, dé nhan duoc c4c bit thong
tin dugc giai ma va dugc gidi xen k&, trong d6 hoat dong giai xen k& bao gdm:

nhan duoc chudi bit th ba bang cach sip xép cac bit thong tin s& dugc gidi ma trong
chudi bit thr nhat theo thit tw giam dan cua cac chi sd cua cac bit thong tin; va

thuc hién hoat dong giai xen k& trén chudi bit thtt ba dé nhan dugc cac bit thong tin
duogc giai ma va dugc giai xen k¢,

trong do chudi xen ké& thir nhat dirge st dung cho hoat dong giai xen k& nhén duoc
béng cach tach tt ca cac chi s& nho hon 4 hodc 16n hon hodc béng K. khoi chudi xen ké&
chiéu dai 16n nhét va trir di K,,,—A khoi tAt ca cac chi sb 16n hon hodc bﬁng K,x trong céc
chi sé duoc téch, chidu dai clia chudi xen k& thir nhét bing A+L, va chidu dai ctia chudi
xen k& chidu dai 16n nhét bing Ke-+L, trong d6 4 1a s6 lugng bit thong tin, L 12 s5 luong
bit kiém du vong CRC, K 12 s6 luong bit thong tin 16n nhit twong Gmg véi chudi xen k&
chidu dai 16n nhat, A<Ky.
27. Thiét bi theo diém 26, trong d6 K,,,,=200, L=24, va da thac CRC 1a 0x1D11A9B.
28. Thiét bi theo diém 27, trong d6 chudi xen k& chiéu dai 16n nhat 1a:

0,1,5,7,10, 12, 13, 16, 17, 19, 20, 21, 24, 26, 28, 29, 31, 33, 35, 38, 41, 44, 46, 48,
50, 51, 52, 56, 57, 58, 62, 63, 67, 68, 69, 70, 72, 73, 74, 77, 78, 80, 81, 83, 85, 86, 88, 89,
90, 94, 97, 105, 108, 111, 113, 114, 115, 119, 120, 125, 130, 132, 135, 137, 139, 140, 142,
144, 145, 149, 150, 152, 153, 155, 157, 138, 159, 160, 161, 162, 164, 166, 167, 171, 175,
177, 179, 180, 183, 186, 187, 188, 191, 193, 194, 196, 197, 199, 200, 4, 6, 9, 11, 15, 18,
23, 25,27, 30, 32, 34, 37, 40, 43, 45, 47, 49, 55, 61, 66, 71, 76, 79, 82, 84, &7, 93, 96, 104,
107, 110, 112, 118, 124, 129, 131, 134, 136, 138, 141, 143, 148, 151, 154, 156, 163, 165,
170, 174, 176, 178, 182, 185, 190, 192, 195, 198, 201, 3, 8, 14, 22, 36, 39, 42, 54, 60, 65,
75,92, 95, 103, 106, 109, 117, 123, 128, 133, 147, 169, 173, 181, 184, 189, 202, 2, 53,59,
64,91, 102, 116, 122, 127, 146, 168, 172, 203, 101, 121, 126, 204, 100, 205, 99, 206, 98,
207,208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223; hodc

199, 197, 196, 194, 193, 191, 188, 187, 186, 183, 180, 179, 177, 175, 171, 167, 166,
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164, 162, 161, 160, 159, 158, 157, 155, 153, 152, 150, 149, 145, 144, 142, 140, 139, 137,
135, 132, 130, 125, 120, 119, 115, 114, 113, 111, 108, 105, 97, 94, 90, 89, 88, 86, 85, 83,
81, 80, 78, 77, 74, 73, 72, 70, 69, 68, 67, 63, 62, 58, 57, 56, 52, 51, 50, 48, 46, 44, 41, 38,
35,33, 31, 29, 28, 26, 24, 21, 20, 19, 17, 16, 13, 12, 10, 7, 5, 1, 0, 200, 198, 195, 192, 190,
185, 182, 178, 176, 174, 170, 165, 163, 156, 154, 151, 148, 143, 141, 138, 136, 134, 131,
129, 124, 118, 112, 110, 107, 104, 96, 93, 87, 84, 82,79, 76,71, 66, 61, 55,49, 47, 45, 43,
40, 37, 34, 32, 30, 27, 25, 23, 18, 15, 11, 9, 6, 4, 201, 189, 184, 181, 173, 169, 147, 133,
128, 123, 117, 109, 106, 103, 95, 92, 75, 65, 60, 54, 42, 39, 36, 22, 14, 8, 3, 202, 172, 168,
146, 127, 122, 116, 102, 91, 64, 59, 53, 2, 203, 126, 121, 101, 204, 100, 205, 99, 206, 98,
207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223.
29. Thiét bi giai ma, bao gdm bd nh¢ va bd xir 1y, trong d6

bd nh¢ duge tao c4u hinh dé lvu 1énh chuong trinh; va

bd xir Iy dugc tao cAu hinh dé thuc hién 1énh chuong trinh dé 1am cho phuong phéap
theo diém bét ky trong s6 céac diém tr diém 17 dén 19 dugc thyc hién.
30. Thiét bi giai m3, bao gdbm bd nhé va b xir ly, trong d6

bd nhd duge tao cAu hinh dé luu 1énh chuong trinh; va

bd xir Iy duoc tao cAu hinh dé thuc hién 1énh chuong trinh dé 1am cho phuong phép
theo diém bt ky trong s6 cac diém tir diém 20 dén 22 duoc thyc hién.
31. Vit ghi co thé doc dugc bang mdy tinh, bao gdm chuong trinh may tinh, trong d6
phuong phap gidi ma theo diém bat ky trong sé cac diém tir diém 17 dén 19 dugce thuc
hién khi chuong trinh may tinh nay dugc thyuc hién boi thiét bi giai ma.
32. Vat ghi c6 thé doc dugc bang mdy tinh, bao gdbm chuong trinh mdy tinh, trong do6
phuong phap giai mi theo diém bit ky trong sé cac diém tir diém 20 dén 22 duge thuc

hién khi chuwong trinh may tinh nay dugc thuc hién boi thiét bi giai ma.
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