HQC VIEN KTMM PE THI MAU BE CONG BO
PHONG KT&DPBCLDPT MBén thi: CO SO LY THUYET TRUYEN TIN
Thoi gian lam bai: 60 phit, khong ké thoi gian phdt dé

DE THI CHINH THUC
(Dé thi c¢é 6 trang)

Ho, tén thisinh: ...................c..ooooiiiii,

SO DA AANN: .o, Ma de thi 801

Ghi chu:

1. Thi sinh KHONG sir dung tai liéu khi 1am bai.

2. Pap 4an ciu dién khuyét phai TUYET POI chinh xic theo yéu cau.
Cau 1. Khi truyén tin trén kénh c6 nhiéu, ngudi ta sir dung ma Cyclic (7,4) c¢6 da thirc sinh
dugc cho nhu sau: g(z) = 1 + x2 + 3. Tim véc to sai khi phia thu nhan dugc to hop
ma 1100101.
Ghi chua: Pién dap an ¢ dang nhi phan. Vi du: 0100100
Céu 2. Cho mot kénh nhi phan d6i xtng, dong nhat, khong nhé, c6 nhidu. Truong dau 16i
vao va 16i ra kénh 1a: 4 = {a;, p(ai); i = 1,2} B = {bj, p(bj); j = 1,2}. Cho biét p(a;) = 1/4.
Do c6 nhiu nén xac suat thu dung mdi tin chi con 7/8. Tinh lugng thong tin twong hd
I(ag b2 )

A. 0,107645 [Hart] B. 0,137542 [Hart]
C. 0,140735 [Hart] D. 0,104735 [Hart]
Ciu 3. Yéu t6 cia mét tin hiéu giai tich la:
A. Pha turc thoi. B. Buong bao tin hi¢u.
C. Tan sb goc tic thoi. D. Tt ca phuong an trén.
CAu 4. Prefix cua tr md o = 1011001 la:
A. 101100 B. 110110 C. 011011 D. 011001

Cau 5. (;ho mot kénh nhi phan ddi xtng, dong nhit, khéng nhd, c6 nhiél}. Trudng dau 16i
vao va 161 ra kénh la: A = {a;, p(a)); if 1,2} B={b;, p(b));j = 1,2}. Cho biét p(ay) = 5/8. I?o
c6 nhiéu nén xdc suat thu ding moi tin chi con 12/13. Tim lugng thong tin cd diéu
kién H(B/A).

A. 0,22721 [Nat]. B. 0,27612 [Nat]. C. 0,27232 [Nat]. D. 0,27112 [Nat].
Ciu 6. Y nghia cta phd tan sb:

A. Pac trung cho su bién thién d6 16m tin hiéu trén mién thoi gian.

B. Dic trung cho sy phan b ning luwong tin higu trén mién thoi gian.

C. Pic trung cho sy bién thién tan sb.

D. Pic trung cho su phan b bién d6 trén cac thanh phan tan sd.
CAu 7. Tinh chit ham ¥ cua ngudn tin thé hién dudi hinh thirc ndo sau day?

A. Céc tin ma ngudn sinh ra 12 vo han.

B. Xac suat xuét hién cac tin khac nhau 1a khac nhau.

C. Céc tin ma ngudn sinh ra 13 hiru han.

D. Xac suét xuat hién cac tin gidng nhau sau céc tin khac nhau 1a khac nhau.
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Cﬁl} 8. Néu phan loai nhiéu theo quy luat bién thién thoi gian cua nhidu thi c6 nhitng loai
nhiéu nao sau day?
A. Nhiéu tap 4m tring, nhiéu tap 4m mau.
B. Nhiéu cong, nhiéu nhan.
C. Nhiéu dai rong, nhiéu dai hep.
D. Nhiéu lién tuc, nhiéu roi rac.
Cau 9. Ban hiy cho biét cac cach c6 thé dé phan loai ma?
A. Phan loai theo do du ctia by ma. B. Phan loai theo d¢ dai tir ma
C. Phan loai theo co sb ciia bo ma. D. Tt c4 cac phuong an trén.
Cau 10. Cho b ma stra sai Cyclic (7,4) c6 da thirc sinh g(z) = 1+ z? + x3. Tim t6 hop
ma dung khi phia thu nhan dugc t6 hgp ma 0110110.
Ghi chu: Pién dap an ¢ dang nhi phan. Vi du: 0100100
Cau 11. Cho bo ma Cyclic (7,3) c6 ma tran sinh nhu sau:
1011100
0101110
0010111
Xac dinh tir ma ng véi t6 hop ddu mang tin 110.
Ghi cha: Pién dap an ¢ dang s6 nhi phan. Vi du: 0110010
Cﬁu‘ 12. Gia thiét phi‘a phat phat di ban tin a, tha thu thu dugc ban tin 5. Lugng thong tjn
truyén qua képh truyén dugc xac dinh theo bi€u thic nhu sau: I(ab)=I(a)-I(a/b). Ban hiéu
nhu thé nao ve I(a/b)?
A. La luong thong tin hau nghiém vé b khi biét a.
B. C6 gia tri bang 1 khi kénh truyén khong c¢6 nhidu.
C. C6 gia tri bang 0 khi kénh dut.
D. La luong thong tin ton hao do nhiéu.

n . X .. a; ag asg a4 as ag a7 as
Céau 13. Mot nguon roi rac dugc chonhusau: A= | | ; ; | 1 1 1 1

4 4 4 8 16 32 64 64
Tim entropie ciia nguoén trén.

A. 0,7432 [Hart]. B. 0,7332 [Hart]. C. 0,4763 [Hart]. D. 0,7422 [Hart].
Cau 14. Cho hai tr mi ;% = 01011101, ajg = 10010010. Hay cho biét khoang cach giira
hai tir ma trén:

Ghi chu: Pién dap an ¢ dang sb thap phan. Vi du: 4
Cau 15. Cho kénh truyén c xac suat chuyér} p(bi/ay,véi gid thiét phia phat phat tin a;phia
thu thu dugc tin b;. Hay dinh nghia kénh truyén tin ro1 rac khong nhé?

A. La kénh c6 xac suat chuyén phu thudc vao dau ding trude.

B. La kénh c6 xéc sudt chuyén phu thudc vao thoi gian.

C. La kénh c6 xac suit chuyén khong phu thudc vao ddu ding trude.

D. La kénh c6 x4c suat chuyén khong phu thudc vao thoi gian.
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Cau 16. Cho mot kénh nhi phan ddi xtmg, dong nhat, khong nh¢, c6 nhiu. Trudong dau 16i
vao va 16i ra kénh 1a: 4 = {a;, p(a,); i = 1,2} B = {b;, p(b); j = 1,2}. Cho biét p(a;) = 2. Do
c6 nhiéu nén x4c sut thu dung mai tin chi con 7/8. Tinh lwong thong tin twong hd I(a;by).
A. 0,3578 [Nat] B. 0,3788 [Nat]
C. 0,3868 [Nat] D. 0,3878 [Nat]
Cau 17. Xac dinh ma tran sinh cho ma Cyclic (7,3) c6 da thuc sinh:

g(z) =1+ 2% + 23 + z*.

(10101007 10111007
A. 0100110 B.|0101010
10010111 ]| 10010110
(10111007 (10111007
C.|0101110 D.[0101110
11000111 ]| (0010111 ]|

a; as as a4 as ag ary
4 4 4 8 16 32 32

Céu 18. Mot nguon r0i rac dugc cho nhu sau: A = ( 10101 1 1 1 1

Tim hé s6 nén tin np cua nguff)n roi rac trén.

A. 83,07% B. 88,61% C. 86,83% D. 86,03%
Cau 19. Cho mot kénh nhj phan doi xing, dong nhat, khong nhd, c6 nhiéu. Truong dau 16i
vao va 161 ra kénh 1a: 4 = {a;, p(a)); i =12} B={b;, p(bj),j=1,2}. Cho bi€t p(a;) = 7/15,
do ¢6 nhi¢u nén xéac suat thu dang tin chi con la 11/12. Tim lugng thong tin c6 diéu kién
I(ay/by).

A. 0,0978 [Nat] B. 0,0988 [Nat] C. 0,1788 [Nat] D. 0,0898 [Nat]
Cau 20. Cho b mi stra sai Cyclic (7,3) c6 da thic sinh g(z) = 1 + 22 + 2* + z*. Tim tir
ma ung vaéi to hop cac dau mang tin 010.
Ghi chu: Pién dap an ¢ dang s6 nhi phan. Vi du: 0011010
Céu 21. Cho mot kénh nhi phan ddi xtmg, ddng nhat, khong nhé, c6 nhidu. Truong dau 16i
vao va 16i ra kénh 1a: 4 = {a;, p(a;); i = 1,2} B = {b;, p(b;); j = 1,2}. Cho biét p(a;) = 1/4.
Do c6 nhiéu nén xac suat thu dung moi tin chi con 11/12. Tinh lugng thong tin c6 diéu kién
I(a1/by).

A. 3,5234 [Nat] B. 3,5264 [Nat] C. 3,5424 [Nat] D. 3,6254 [Nat]
Cau 22. Khi trl}yén tin trén kénh khong nhiéu, b mi nao sau ddy dugc dung dé ma hoa cho
cac tin cua nguodn ro1 rac?

A. 11,10, 01, 011, 0001, 0000. B. 11, 10, 01, 001, 0001, 0000.

C. 11, 10,01, 001, 0010, 0000. D. 11, 10, 01, 010, 0001, 0000.
Cau 23. Cho mot kénh nhj phan doi xing, dong nhat, khong nhd, c6 nhiéu. Truong dau 10i
vao va 101 ra kénh lé:’A ={a; p(ay); i =12} B={b, p(b);j=1,2}. Cho biétp(a,) =1/3, do
cO nhi€u nén xac suat thu dang tin chi con 1a 5/6. Tim lugng thong tin ton hao trung binh
ctia moi tin a; khi phia thu nhan duoc tin b;.

A. 0,8473 [Bit]. B. 0,8564 [Bit]. C. 0,8631 [Bit]. D. 0,8325 [Bit].
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Cau 24. Mot tin hi¢u khong tuan hoan (phé) lién tuc), duogc biéu dién dudi dang:

T

X(t) = % [ (ay-.coswt + b, sinwt)dw
0

Tim lién hop Hilbert cta tin hiéu giai tich trén?

A 0
A. X(t) = £ [ (ay. sinwt + b,. coswt)dw
0
A |
B. X(t) = = [ (aw. sinwt — b,,. coswt)dw
0
A 00

C.X(t) = —1 [ (a,. sinwt + b,. coswt)dw
0

D. X(t) = % [ (—ay. sinwt + b,,. coswt)dw
0

Cau 25. Mét hop li’nh kién dién tir chira cac Vi, mach (IC) cung loai,, trong do 50% la do
Trung Quoc sé,n xuat, 20% do Nhat Ban san xuat, 30% do M¥§ sé}n Xue:tt. Biét ty 1¢ IC bél}g
cua Trung Quoc 1a 4%, cﬁa‘ Nh,;ﬁt Béq 1a 5%, cua MV la 2%. Lay ngau nhién 1 IC dé lap
mach, tim lugng thong tin vé bién co6 lay phai IC hong.

A. 3,4326 [Nat] B. 3,3232 [Nat]

C. 3,3242 [Nat] D. 3,2343 [Nat]
Céu 26. Cho mot kénh nhi phan ddi xtmg, dong nhat, khong nh¢, c6 nhiu. Trudong dau 16i
vao va 16i ra kénh 1a: 4 = {a;, p(a;); i = 1,2} B = {b}, p(b;); j = 1,2}. Cho biét p(a1) = .
Do c6 nhiéu nén xac suat thu dung mdi tin chi con 5/6. Tinh lugng théng tin c6 diéu kién
I(as/by).

A. 1,90424 [Nat] B. 1,92204 [Nat]

C. 1,92042 [Nat] D. 1,94024 [Nat]
Cau 27. V61 bd ma cg') kha nang phat hién va stra sai cho trudce, viéc chon sb6 dau mang tin
phu thudc vao tham so nao sau day?

A. Khoang cach cuc tiéu B. Phuong phéap phéan hoach céc tir ma.

C. b6 dai tir ma. D. S4 tin cin m3 héa.
Cau 28. Khi truyén tin trén kénh khong nhiéu, ta sir dung phuqng phap m3 hoa thong ké tdi
uu cho mot nguon roi rac A = {a;,p(a;); ¢ = 1 + 9}. Cho biét:
pla;) =0,25; p(ay) = 0,125; p(az) = 0,125
play) =0,125; p(as) = 0,0625; p(ag) =0,03125, p(ay) =0,015625

Tim x4c suat cua céc tin con lai dé phép ma hoa c6 tinh kinh té cao nhat.

A. p(a;) = 0,0625 va p(a;) = 0,079425 B. p(a;) = 0,125 va p(a;) = 0,06215

C. p(a;) = 0,03125 va p(a;) = 0,014275 D. p(a;) = 0,25 va p(aj) = 0,015625
Céu 29. Khi biéu dién da thtrc cho tir ma a? = 11010 ta s€ dugc da thirc nao sau day?

A ci(z)=1+z+ 23 B. o;(z) = 2% + z*

C.oi(z) =23 +x° D.o;(z) =z + 2 + z*
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Ciu 30. Ngudn tin lién tuc 12 nhitng ngudn tin nao duéi day?

A. Nguon sinh ra v6 han céc tin.

B. Ngudn sinh ra céc tin lién tuc.

C. Ngudn tin nguyén thily (ngudn chua qua phép bién ddi nao).

D. Ca ba phuong an trén.
Céu 31. Tim dap an SAIL: Khi n6i dén ngudn roi rac, ta nghi ngay vé Entropie. Vi:

A. Entropie cho ta hiéu biét tién nghiém vé mdi tin ctia nguén.

B. Entropie thé hién ban chat thong ké cta ngudn.

C. Entropie cho biét luong thong tin chita dung trong ngudn

D. Ca ba phuong an trén.
Ciu 32. Trong cac mdi quan hé gitra thong tin va tin dugc mo ta dudi day. Mbi quan hé nao
duoc xem la xac dang?

A. Tin 12 hinh thtrc, thong tin 14 ndi dung.

B. Tin 1 vo ctia van d¢, thong tin 13 15i ctia van dé.

C. Tin 1a diéu biéu dat, thong tin 13 diéu can biéu dat.

D. Ca ba phuong an trén.
Cau 33.WKhi phan tich tin hiéu, nguoi ta thuong str dung bién ddi Fourier. Thudc tinh dong
dang, thé hi¢n dudi hinh thirc ndo sau day?

A. Din thang thoi gian, kéo theo co thang tan s6.

B. Phan thyuc cua phé 12 mot ham chan.

C. Gay hién tuong di pha (1am bién dang phan thyc va phan ao cta phd).

D. Cho phép tong hop pho céc tin hiéu.
CAu 34. Thong tin va d6 bat dinh c6 mdi quan hé nao sau day?

A. Théng tin cang 16n khi d6 bat dinh cang nho.

B. Thong tin cang 16n khi d9 bét dinh truéc khi nhan tin cang 16n.

C. Thong tin cang 16n khi d6 bt dinh cang 16n.

D. Thong tin 14 su thu tiéu cua do bat dinh.
Cau 35.1M6F b ta lo kho gdbm ,52 quan béli; A rut ra mot quan bai. Tim lugng thong tin chira
trong bién cd A rut dugc quan Ach. Gia thiét viéc rit quan bai 1a hoan toan ngau nhién.

A. 1,114 [Hart] B. 1,443 [Hart]

C. 1,134 [Hart] D. 1,434 [Hart]
Céu 36. Khi truyén tin trén kénh khong nhidu, ta str dung phuong phap ‘mﬁ hoa théng ké tdi
uu. Tim d6 dai trung binh ctia tr ma khi ma héa cho cac tin cua nguon roi rac dugc cho

nhu sau:
a1 az az a4 as ag ay ag ag
A=111111 11 1 1
2 4 16 16 16 32 64 128 128
A. 2,109 (D4u) B. 1,039 (Diu)
C. 2,139 (D4u) D. 1,019 (D4u)
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Ciu 37. Ly do sir dung cac dic trung thong ké dé khao sat tin hiéu:
A. Tin hi¢u gém v6 han cac thé hién. B. Tin hiéu la dai lugng xac dinh.
C. Tin hiéu 1a dai lugng ngau nhién. D. Ca ba phuong an trén.
Céu 38. Cho ngudn tin gdm cac tin nhu sau:
(al as a3 a4 as ag Q7 ag )
11 1 1 1 1 1 1
2 4 8 32 32 32 64 64
Th,eo phuong thl:l’? 1ap ma Huffman véi quy udc nhanh trén 1a 1 nhanh dudi 1a 0. Hay cho
biét tr ma dung dé ma hoa cho tin ar.
Ghi chu: Bién dap an ¢ dang s6 nhi phan. Vi du: 011001
Céu 39. Bo mi nao sau ddy KHONG duoc ding dé ma hoa cho cac tin ctia ngudn roi rac?
A. 0, 100, 101, 110, 1110, 1111. B. 0,100,011, 110, 1110, 1111.
C.1,00,010,0110, 0111. D. 0, 11, 101, 1000, 1001.
Cau 40. Thudc tinh cua da thirc sinh cia mot b ma Cyclic C(n, k)?
A. Pa thirc sinh 12 mot nhan tir cua nhi thie ™.
B. Thanh phan tu do cta da thic sinh luén bang 1.
C. Bac cao nhit cua da thire sinh x4c dinh s6 dau mang tin cua bd ma.

D. T4t ca phuong 4n trén.

B (A ———
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