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NGAN HANG DPE THI
Mén: LY THUYET THONG TIN
S6 tin chi : 4
SU DUNG CHO NGANH PIEN TU - VIEN THONG VA CONG NGHE THONG TIN
HE PAI HOC TU XA

CHUONG I: NHUNG VAN PE CHUNG VA KHAI NIEM CO BAN

1/ Chon cau dung sau :
a  Tin ludn duge biéu dién dudi dang s6
b  Téim anh, ban nhac, bt thu . . . khong phai 1a céc tin
¢ Tin la mot 4nh xa lién tuc dén nguoi nhan
Tin 14 dang vat chat dé biéu dién hoic thé hién thong tin.

2/ Chon phat biéu dung trong nhiing cau sau :
Thong tin 13 nhitng tinh chit xac dinh ctia vat chit ma con ngudi nhan dugce tir thé gidi vat chat
bén ngoai
b  Thong tin khong thé xuat hién dudi dang hinh anh
¢ Thong tin tdn tai mot cach chu quan, phu thudc vao hé thu cam.
d Thong tin khong thé xuat hién dudi dang 4m thanh

3/ Mon ly thuyét thong tin bao gdm viéc nghién ciru:
a  Vai tro cua thong tin trong k¥ thuat

Cac qua trinh truyén tin va Ly thuyét ma hoa.
¢ Ly thuyét todn xdac suat img dung trong truyén tin.
d Cach chong nhiéu phi tuyén trong v tuyén dién

4/ Chon cau diing nhat vé nguén tin

Nguon tin 14 noi san ra tin
5 Nguon tin 13 tap hop céc tin ¢6 xac sut va ky hiéu nhu nhau
c Nguén tin 1ién tuc sinh ra tap tin roi rac.
d Ngudn tin roi rac sinh ra tap tin lién tuc.

5/ Chon cau diing nhat vé duong truyén tin
La méi trudng Vat Iy, trong d6 tin hiéu truyén di tir may phat sang may thu
b La moi truong Vat Iy dam bao an toan thong tin
¢ La moi truong Vat Iy trong do6 tin hiéu truyén di tir may phét sang may thu khong lam mét
thong tin cua tin hicu.
d Puong truyén tin chinh I kénh truyén tin.

6/ Dé bién d6i mét tin hiéu lién tuc theo bién do va theo thoi gian thanh tin hi¢u $0, ching ta can
thuc hién qua trinh nao sau day:
Roi rac hoa theo truc thoi gian va lugng tir hoa theo truc bién do
b Gial ma dir liéu
¢ Ma hoa dir liéu.
d Luong tir hoa theo truc thoi gian va roi rac hoa theo truc bién do
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CHUONG II: TIN HIEU VA NHIEU

1/ Chon cau diang vé tin hiéu:
a  Tin hiéu 12 mdt anh xa lién tuc dén nguoi nhan
b  Tam anh, ban nhac, btrc thu . . . khong phai la cac tin
¢ Tin ludn dugc biéu dién dudi dang $6
Tin hiéu 1a qué trinh ngu nhién .

2/ Chon phat biéu ding nhat vé dic trung théng ké : ) )
Dac trung cho cac qué trinh ngau nhién chinh 1a cac quy luat thong ké va cac dac trung thong
e
b Ky vong, phuong sai, ham ty twong quan, ham tuong quan la cac quy luét thong ké
¢ Cac ham phan b6 va mat d6 phan b 1a nhiing déc trung théng ké
d Tin hiéu va nhidu khong phai 13 qua trinh ngau nhién theo quan diém thong ké

3/ Chon céu dung nhét vé ham ty tuong quan :
a Ham tu tuong quan la quy luat thong ké thé hién cua qua trinh ngau nhién.

Rx(tb

b Ham ty tuong quan tz)luén dugc tinh bang biéu thic sau

R, (1) =M {[X(O)=m, (0] |

Ham ty tuong quan Ry(t,t2) dic trung cho su phu thudc thdng ké giita hai gia tri & hai thoi
diém thudc cung mat

d Ham tu twong quan Ry (tp,t5) ludn bang phuong sai D, (¢) véi moi t

4/ Viéc biéu dién mot tin hiéu giai hep thanh téng cta hai tin hiéu diéu bién bién thién chim s& lam
cho vi¢c phan tich mach vo tuyén dién dudi tdc ddng ctia n6 tré nén phic tap
a Duing

Sai

5/ Nguoi ta goi tin hiéu giai rong néu bé rong pho clia n6 thoa méan bat dang thirc sau:

A®

=~

Q)] ’ ’ ‘A A A oA A 4 . A 4 . \ ; ‘A
0 Céc tin hi€u diéu tan, di€u xung, dieu xung cot, manip tan s6, manip pha,... l1a cac tin hi€u

giai rong.

a  Sai
Dung

6/ Chon cau diing vé cong thirc x4c dinh mat do pho cong suat

2
Ep = j xp2(t)dt = — j St(w)| do
a g 1a cong thire xac dinh mat do phd cong suit cua cac qua
trinh ngau nhién.
2
St(®)
=Gr(@) = C g Ar AA LA A I L X A
b T la cong thirc xac dinh mat d§ pho cong suat cua cac qua trinh ngau nhién.
2
St(®)
G(w) = M{GX((D)} =M lim . . .
Towo T la cong thirc xac dinh mat do phd cong suat cua cac qua

trinh ngau nhién.
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. 2
St(w)
G, (0) = lim Gy(®) = lim *—— _ ) )

T T-o T 13 cong thirc xac dinh mat d§ pho cong suat cua cac qua

trinh ngau nhién.

7/ Chon cau diing vé cong thirc quan hé giita mat do phd cong suat va ham tu twong quan

. 2
St(w)
. G, () = hm GT((D) = TIE:}OT
. 2
St(w)
G(w) = M{G, ()} = MTlim e
2
Ep = j xp2(t)dt = — j St()| do

C —00

G(w) = j R(1)e 1°%dr

o

8/ Trong truong hop hé thong tuyén tinh thu dong c6 suy giam thi ¢ nhitng thoi diém t >> t0= 0 (thoi
diém dat tac dong vao), qua trinh ngau nhién ¢ dau ra s& dugc coi 1a dimg. Khi d6 ham tu twong quan
va mat do phd cong suit ctia qua trinh ngiu nhién & dau ra s& lién hé véi nhau theo biéu thic sau :

R, (1) = %_L G, (0)e!* do
a Sai
Dung
VAN
9/ S, (t) 1 ham lién hop phirc cta S, (£): S, (t) = x(t) + jx(t) 1a tin hi¢u gidi tich.
Puong bao cua tin hi¢u giai tich co thé biéu dién béng cong thure sau: A(t) =4S, (t)-Sz (t)

2 Sai
Dung

10/ M6t mach vo tuyén dién tuyén tinh ¢6 tham s khong ddi va dic tinh truyén dat dang chir nhat
(hinh dudi) chiu tac déng cua tap am trang dung. Tim ham ty twong quan cua tap am ra theo cong

R, (1) = I K(m) cos®tdw
thirc ™o ta dugc két qua nao ?
4 Gy(w) | K(o) |
2Ny //
% g 0 01 0o O] g
® g3 ® b.
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R, (1)= rfa COSM)T
/
] 1 2le P
R, (0)=1’=— j G, (0)do=P, =— j K(0)| G,(0)do
2m 2m

b —00 —00

Rra(r):zl—n j G, ()" do

d Rra :0

11/ Cho qué trinh ngéu nhién dimg cé biéu thirc sau: X(t) = ACOS(ZchOt T (p)

Trong d6 A = const, f; = const, @ la dai luong ngau nhién c6 phan bd déu trong khoang (—TE,TC).

Tinh ky vong M {X ()} theo cong thirc M { X (¢)} = j X(O)w(p)de ta dugc gia tri nao dudi day

M {x(£)}=0
b M{x(n}=2
M {x(1)}=1

d  M{x()}=-1

12/ Cho qué trinh ngdu nhién dung c6 biéu thic sau: X(t) = ACOS(ZTEfOt + (p) Trong d6 A =
const, fO = const, (@ la dai luong ngau nhién c6 phan bd déu trong khoang (—TE,TE). Tinh ham tu
twong quan R(z,,,) theo biéu thiic R(1,,t,)=M {X().X(1+7)} ta duoc gia tri nao dudi day:
R(t,,t,) = A cos2rx f,r
b R(t,t)=0
R(tl,tz)zéAz cos 27 f,t
d R(t,t,)=-A"cos2x f,r

13/ Tin hiéu dién bao ngéu nhién X(t) nhan cac gia tri + a; - a vd1 xac suat nhu nhau va bﬁng 1/2. Con

N
A
( T) e—kt
N!
(theo phan bd Poisson). Tir cac gia thiét trén tinh dugc ham tu tuong quan R (7)=a’e™* . Khi d6

>0

xéc suat dé trong khodng T cé N budc nhay 1a: P(N, 1) =

mat d6 phd cong suét G (o) cua X(t) dugc tinh theo cong thitc G, (w) = ZI R.(r)cos wrdr ta dugc gia
0
tri nao sau day:

4a’ 2
6@ e

4a* + 1

b G =
(@)= 4% + »*

¢c G(w)=0
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d

4a*2

G (o) =

4% — »*

14/ Mot qua trinh nglu nhién dimg c6 ham ty twong quan: R, (7) = 5% cos @,z
Khi d6 mat d6 phd cong suat ctia cic qua trinh ngiu nhién trén 1a

a

G.(w)=art’

G (w)=art’

G.(w)=art’

G.(w)=art’

2 N 2
a 't o-w,) «o +(a)+a)0

2

L« *+(o- a)o) a +(a)+a)0

1
a (- a)o) a +(a)+a)0

1
L« (- a)o) a’ +(a)+a)0 }
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CHUONG 3: COSO LY THUYET THONG TIN THONG KE

1/ Khai niém luong tin dugc dinh nghia dua trén:
a  Nang lugng cua tin hiéu mang tin
P9 bat dinh ctia tin
¢ Y nghia ciia tin
d Nang luong cua tin hi€u mang tin va y nghia cua tin

2/ Chon phat biéu ding nhat vé Entropy cua ngudn tin, H(X): i
La dai lugng déc trung cho d¢ bat dinh trung binh ctia nguon tin
i Dugc tinh theo cong thirc H(X)=)_ P(X)log P(x)

xeX
c Pat cyc tiéu khi ngudn 1a ding x4c suat
d DPat cuc dai khi ngudn 1a dang xéac suat

3/ Chon phét biéu sai vé do bat dinh
a DO bat dinh cua phép chon ty 1€ nghich vdi xac suit chon mot phﬁn tor
b Do bat dinh gan lién v6i ban chit ngau nhién ciia phép chon
Do bat dinh cua mot phﬁn tur c6 gia tri 1 bit khi xac suit chon phén tordolal
d Do bat dinh con duoge goi la lugng thong tin riéng cta bién cb tin

4/ Entropy ctia ngudn rdi rac nhi phan H(A) = —plogp— (1 + p) log (1 — p)
Khi p=1/2 thi H(A) dat max Chon cau ding vé H(A)

max

a  H(A), =3/2bit;
b H(A), =1/2bit

H(A), =1bit;
d H(4),, =0

5/ Trong mdt tran thi dau bong da Qudc té, doi tuyén Viét Nam thing doi tuyén Brazin, thong tin ndy
c6 d6 bat dinh 1a

a2 bing 0 ;
Vo cung lon

¢ nhohon0;
d 16nhon0

6/ Hoc sinh A c6 thanh tich 12 ndm lién dat danh hiéu hoc sinh gi61, hoc sinh B lyc hoc kém Thi t6t
nghi¢p phé thong trung hoc, hoc sinh A truot, hoc sinh B dd thii khoa Thong tin vé hoc sinh B dd thu
khoa, hoc sinh A trugt c6 d¢ bat dinh 1a:
a  bang 0 ;
Vo cung lon
¢ nho hon 0;
d I6nhon0

7/ Chon ngau nhién mot trong cdc so tiw 0 déen 7 co xac sudt nhu nhau Khi d6 xac suat cua so6 dugc
chon ngau nhién la:

s

c &
d -7
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8/ Mot thiét bi vo tuyén dién gém 16 khoi ¢6 do tin cdy nhu nhau va dwoc mdc néi tié'p Gia sir co mot

khoi nao dé bi hong, khi d6 xdc sudt ciia mot khoi hong la:

1/16
b 16
¢ -16

d -1/16

9/ B tii lo kho 52 qudn (khéng ké fing teo), A rit ra mdt qudn bai bat ky Xdc sudt vé quan bai ma A
darat la:
Bing 1/52

i Nho hon 5
c Lg’wn hon 5 nho hon 6
d Bang1/52

10/ Chon céau sai trong cac cau sau :
a Do bit dinh sé tré thanh thong tin khi né bi thu tiéu
b DO bét dinh chinh 14 thong tin
Luong thong tin = do bét dinh tién nghiém + d6 bat dinh hau nghiém
d  Luong thong tin = d6 bat dinh tién nghiém - do bat dinh hau nghiém

11/ Chon céu diing sau :
Luong thong tin = thong tin tién nghiém - thong tin hdu nghiém
b Thong tin hau nghiém chinh la thong tin riéng
¢ Luong thong tin = thong tin hau nghiém - thong tin tién nghiém
d Luong thong tin = thong tin tién nghiém + thong tin hdu nghiém

12/ Chon céu sai trong cac cau sau :
Thong tin tién nghiém (ky hiéu I( x, )) duoc xac dinh theo cong thirc sau:I(x, ) = log P(x,);
b  Thong tin tién nghiém con goi 1a lugng thong tin riéng;
¢ Thong tin tién nghiém (ky hi¢u I( x, )) dugc xac dinh theo cong thirc sau:I( x, ) =- log P(x, );
d  Thong tin tién nghiém con goi l1a lugng thong tin riéng dugc xac dinh theo cong thirc sau :

I(x,) = log P(lx );

13/ I(x,,y,)1a luong thong tin chéo vé x, doy, mang lai duoc tinh bang cong thirc nao sau day :

1 1
‘ log —log
P(x,) P(x /)

b I(y)-1(y;/x)

¢ log —logP(x,/y,)

P(x,)
log P(y,/x,)
P(y,)

14/ I(x, / y,)=—log p(x, / y,)1a thong tin hau nghiém vé x, p(x,/y,)=1 khi viéc truyén tin khong
bi nhidu. Chon ciu sai trong nhimg cau vé [ (x, /y,) dudi day:
a  I(x,/y,)=0 khikénh khong c6 nhiéu
b I(x,/y,) la lugng tin bj mat di do nhiéu
¢ I(x,/y) lalugng tin c6 diéu kién
I(x,/y,)=1/2 khi kénh khong c6 nhidu
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15/ I(x, / y,)1a thong tin hdu nghiém vé X, p(x,/y,)=1khi viéc truyén tin khong bi nhiéu Chon cau
sai trong nhirng céu vé / (x, /y,) duodi day:
I(x,/y,) 1a luong tin bi t6n hao do nhiéu
I(x,/y,)=0khi kénh khong c6 nhiéu
I(x,/y,)>1/2 khi kénh khong c6 nhiéu
I(x, /y,) 1a luong thong tin vé x, khi di biét y,
I(x,/y,) la luong thong tin riéng cua x, khi da biét y,va I(x, /y,) = 0 khi khong c6 nhiéu Cau

ung

a
b

d

16/
é ding hay sai ?

17/ Chon cau sai trong nhitng cau sau:
Luong tin con lai cia x, sau khi da nhan dugc y, ky hiéula I(x, /y,)
@ I(x,,y,)1a lugng tin riéng cta x, va y,
¢ Luongtin /(x,)la luong tin ban dau cua X,
d Luongtin /(x,)la luong tin ban dau cua x,, Lugng tin con lai cua x, sau khi da nhan duoc

y; ky hiu la 1(x, /y,)

18/ Cho tin x,co xac sut 1a P(x,)=0,5, luong tin riéng /(x;)cua tin nay bang cac dai luong nao

dudi day :
a 4bit
1 bit
¢ 1/4bit
d 2bit

19/ Cho tin x,c6 xac sut 1a P(x,)=1/4, luong tin riéng /(x;) cua tin nay bang cac dai lugng nao

dudi day :
2 bit
4 bit
¢ 3bit
d 1/2bit
e 1/4bit

20/ Cho tin x,c6 xac sudt 1a P(x,)=1/8, luong tin riéng I(x,)cula tin nay bang cac dai luong nao

dudi day :
a 5Sbit
3 bit
¢ 4bit
d 1/4bit

21/ Cho tin x; c6 xac sudt 13 P(x,)=1/16, lugng tin riéng /(x,) cua tin nay bang cac dai luong nao

duoi day:
a 1/4bit
b 2bit
¢ 3bit
4 bit
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22/ Cho tin x, c6 xac sudt 1a P(x,)=1/27, lugng tin riéng /(x,)cua tin nay bang cac dai lugng nao
dudi day:

a 2log7 bit

b Logl/9 bit;

Log27 bit;
d Logl/27 bit;

23/ Cho tin x,c6 xac suét 1a P(x,)=1/9, lugng tin riéng (x,)cua tin nay bang cac dai lwong nao

dudi day :
a Log9 bit
b Logl/3 bit
2log3 bit
d Logl/9 bit

24/ Cho tin x, c6 x4c sudt 1a P(x)=1/25, lugng tin riéng /(x,)cua tin nay bang cac dai lwong nao
dudi day :

a Log2/5bit
2log5 bit

¢ Logl/25 bit

d -Log25 bit

25/ Tim cau sai trong nhitng cau dudi day
a Do bat ngo cua tin x, trong ngudn tin X, dugc tinh bang entropy cta 16p tin x; trong nguon
tin X,
b Do bat dinh cia tin va lugng tin vé ¥ nghia trai nguwoc nhau nhung vé gid tri lai bang nhau
D¢ bat dinh cua tin va lugng tin c6 y nghia nhu nhau nhung gié tri khac nhau
d Luong tin trung binh dugc hiéu la lugng tin trung binh trong mot tin bat ky ctia nguon tin da
cho

26/ Liong thong tin riéng (d6 bat dinh) ciia mét bién ngau nhién X, la I(xk)
Chon biéu thirc sai trong cac biéu thire dudi day

I(xk) :lnp(xk)don vi do la bit;

b I(x,)=-lgp(x,)don vidola hart;
¢ I(x.)=-Inp(x,)donvido la nat;
d I(x,)=—log, p(x,)don vidola bit

27/ Lugng thong tin riéng (d6 bat dinh) ciia mot bién ngdu nhién x, 1a I(xk ) duoc tinh bang biéu thirc
nao dudi day :
I(xk) = klnp(xk);

b I(x,)=—Inp(x,)don vido labit;

(%)
c I(xk) =-log, p(xk)don vi do 1a nat;
d I(xk)

Igp(x, ) don vi do Ia hart;

28/ Lirong théng tin riéng (d¢ bdt dinh) cia mét bién ngdu nhién x, la I(xk)du(yc tinh nhu sau

I(xk) =kln p()ck ), trong d6 k 1a hé sb ty 1& Tim cau sai vé cach chon k trong cac cau dudi day :

Chonk=1taco I(xk) =lnp(xk)
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b Chonk=-1tacod I(xk)z—lnp(xk);

¢ Chonk=- ta co I(xk):—lgp(xk);

In10

1
d Chon k——m ta co I(xk) —logzp(xk)

29/ Entropy ctia ngudn tin roi rac A 13 trung binh théng ké cua lugng thong tin riéng cua cac tin thudc
A Ky hi¢u:
a, a, .. a

(al) p(az) p(;S)J ng(ai)ﬁl;

ip(ai) =1;H, (A)duoc tinh bing biéu thirc nao dudi day:

H(A); H(A)=M[I(a,)] véi A:(p

a Zp )logp(a;) (bit);
b Zp )logp(a;) (bit);
c Zp )logp(a;) (bit);

Zp )logp(a;) (bit):

30/ Entropy cuia nguon tin roi rac A 1a trung binh thong ké ciia lugng thong tin riéng cia céc tin thude
A

. . s =y [ & a, .. a
Ky hiéu: HI(A), Hl(A) M[I(ai)] voi A [p(al) p(az) p(as)j
0< p Zp HI(A) dugc tinh bang biéu thirc ndo :

a Zp logp (bit) ;

b Zp 10gp (bit)

1
H, ( p(a,)log (bit)
()= 20 p<a1>
s+1
Zp )logp(a;) (bit);

31/ Entropy cua nguon tin roi rac A 1a trung binh thong ké ciia lugng thong tin riéng cia céc tin thude
A

10
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Ky hieu: H,(A); HI(A)iM[I(ai)] Vi A:(pao a, .. ag, ]

2 H,(A)=Yp(a,)logp(a,) it
b H,(A)=> p(a;)logp(a,) bin
c Hl(A)=ip(ai)logp(ai)wit);
H, (A)=-p(a,)logp(a;) vy

32/ A va B 1a hai truong bién cb bat ky, Entropy cua 2 truong bién c6 dong thoi C=AB la H(AB)
Trong céc tinh chat cua H(AB) dudi day, tinh chat nao sai:

a H(AB)=H(A)+H(B/A);

b H(AB) = H(B) +H(A/B);

. H )logp( )(bit);

s—1
d = Zp log p (b1t)

i=

33/ Entropy c6 diéu kién vé 1 trudng tin A khi da rd trudng tin B 1a H(A/B)
Trong céac tinh chat cia H(A/B) dudi day, tinh chat nao sai

H(A/B)<H(B/A);

b O0<H(A/B);
H(A)>H(A/B)

d H(A/B)<H(A);

34/ Entropy c6 diéu kién vé& 1 truong tin B khi da 16 truong tin A 1a H(B/ A), Tinh chét nao cua
H(B/A) dusi day la ding
a O0>H(B/A);
0<H(B/A);
¢ H(A/B)<H(B/A);
d H(B/A)<H(A);
35/ Entropy cua truong bién cd dong thoi H(AB) duoc tinh bang cong thirc nao sau diy
a H(A)+H(A/B);

b H(A)+H(B)
¢ H(A)+H(B) - H(A/B) - H(B/A);

H(B) + H(A/B);
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36/ Luong thong tin chéo trung binh (ky hiéu 13 I(A,B) c6 cac tinh chit nao sau day
a I(A,B) = —H(A) khi kénh c6 nhiéu;
0<I(A,B)<H(A);
¢ H(A)<I(A,B)<0;
d I(A,B)=H(A)  khikénh cé nhidu;
37/ Luong thong tin chéo trung binh (ky hiéu 1a I(A,B) Trong céc tinh chit dudi day, tinh chit nao

Sar:
a I(A,B)<H(A);
I(A,B)=H(A)  khikeénh cé nhidu
¢ 0<I(A,B);
d I(A,B)=H(A)  khikénhkhong c6 nhidu;

38/ Luong thong tin chéo trung binh (ky hiéu 1 I(A,B) co cac tinh chit nao sau day

a I(A,B)=1 khi kénh bj dut;
0<I(A,B)va I(A,B)=0 khikeénhbjdut;

¢ 0=I(A,B)

d I(A,B)=H(A) khi kénh c6 nhiéu;

39/ Luong thong tin chéo trung binh (ky hiéu la I(A,B) ), trong cac tinh chat dudi day cua I(A,B), tinh
chat nao sai

a I(A,B) = H(A) khi kénh khong c6 nhiéu;

b I(A,B)=0 khi kénh bj dut;

¢ H(A)<I(A,B);

I(A,B)>1 khi kénh bj dt;

40/ Luong thong tin chéo trung binh (ky hiéu 1a I(A,B)) , tim biéu thiic sai trong cac biéu thire dudi
day
a I(A,.B)= H(A) - H(A/B);

b I(AB)= iip(aibj)logm
=1 j=l p(ai)
I(A,B) = H(A) - H(B/A);

I(A,B) = H(B) - H(B/A) ;

41/ Ménh d¢ nao sau day sai
a H(A/B)<H(A);
b H(A,B)<H(A)+H(B)
I(A,B) = H(A) + H(B) + H(AB);
§ 1(A,B)=H(A)+ H(B) - HAB);

42/ Chon nngu nhién mot trong cac s6 tir 0 dén 7 ¢6 xdc sudt nhw nhau Dé bat dinh ciia s6 duge
chon ngau nhién la

a 1/8bit;
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b -3 bit;
3 bit;
8 bit;

43/ Mot thiét bi vo tuyén dién gdm 16 khéi c6 d6 tin cdy nhu nhau va duge méic ndi tiép Gia sir co
mot khoi nao do bi hong, dd bat dinh ctua khoi hong 1a:
a 1/16 bit;

b 16 bit;
¢ 1/4bit;
4 bit;

44/ B6 ta lo kho 52 quan (khong ké fing teo), A rt ra mot quan bai bt ky Do bét dinh vé quan bai
ma A da rat la:
a  Nho hon 5 bit;
L6n hon 5 nho hon 6 bit;
¢ Bing 6 bit
d Loénhon6 bit;

45/ Mot hop c6 8 d@)ng tién‘ kim loai , trong do co6 02 ddng tién 500 d?)ng; 02 dong tién 1000 d(:A)ng, 2
dong tién 2000 va 2 dong tién 5000 dong Chon ngau nhién 1 trong 8 dong tién do Khi d6 xac suat cua
dong tien dugc chon ngau nhién la:

a 8bit;

b  -1/2 bit;

c 1/8 bit;
1/4 bit ;

46/ Mot hop c6 8 ddng tién kim loai , trong d6 c6 02 ddng tién 500; 02 ddng tién 1000, 2 dong tién
2000 va 2 dong tién 5000 Chon ngiu nhién 1 trong 8 dong tién d6 Khi d6 d6 bat dinh cua dong tién
duoc chon ngﬁu nhién la:

a 1/4 bit;

b 8bit;

-1/2 bit;
@ 2 bit;
47/ Cho nguén tin X = {x1, x2, x3} vdi cac xé4c suit 1an luot 1a {1/2, 1/4, 1/4}, Entropy cua nguén tin
H(X) dugc tinh la:

1 1 1
a —log2 + —log4 +—log8
5 4 2 g 4 2

b 711 2+7ll 4+7ll 4
0o 0o o
) g g ) g

1 1 1
— log2 +—log4 +—log4
@ 2 BT R

d

1 1 1
—log2 + —log4 + —log4
2 2 5 g 2 g

48/ Cho ngudn tin X = {x1, x2, x3, x4, x5, x6, x7, x8, x9} v6i céc xé4c suat lan luot 1a {1/4, 1/8, 1/8,
1/8, 1/16, 1/16, 1/8, 1/16, 1/16}. Trong cac két qua tinh Entropy dudi day, két qua nao sai:

1 1 1
—logd +4—1og8 +4—logl6
@ 4 € 8 & 8 €

1 3
b —logd + —log2 +log2
2 2
C 114+4118+41116
— 10 — 10, — 10
4 08T TR TR g e
d D logd + 2 log2 +log2
— 10 — 10 0,
2 g 2 2 g
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49/ Entropy H, (A) clia nguon roi rac

S

A:[P(;l) p(;z) P(;s)J véi 0<p(a;)<1l; > p(a;)=1

i=1
Trong cac tinh chat ciia H(A) duéi day tinh chat nao 13 sai
Khi p(a,)=1, p(a;)=0 véi Vizk thi H (A)=H,(A) =1
b Ngudn tin rdi rac A c6 s ddu dong xac suat cho entropy cuc dai H, (A)max =logs
¢ Khip(a,)=1,p(a;)=0vsi Vizk thi H(A)=H,(A) =0

d  Entropy ctia ngudn rdi rac A 1a mot dai luong gidi ndi 0 < H, (a) <logs

50/ Cho ngudn roi rac A
S PR U BN IS EITD VOO
= Vo1 spla; )=l pla, )=
p(a) p(a,) - p(a) =
Goi entropy ctia ngudén A la H, (A) , trong cac biéu thic tinh H, (Amax) —logs dudi day, biéu
thirc nao sai:

Hl(AmaX)—logs Zp log

i=1 p(al)

+logs

: 1
b H, (A, )-logs= ) pla, {log —logs};
1( ) Z ( ) p(ai)

c Hl(AmaX)—logs Zp log —ip(ai)logs;
i=1

l
p(a;)

d H(A,,)-logs= Zp )log —logs ;

i=1 p(a;)
51/ Cho ngudn roi rac A

a, a, .. a,
A= 0< <1 =1
[p(al) p(a,) .. p(as)} e p(a zp

Néu ngudn A c6 s dau dong xac suét , khi d6 biéu thirc nao du:01 day 1a sai

§§+gp(a

d

52/ Kha nang thong qua cua kénh ro61 rac C’ la gia tri cyc dai cua lugng thong tin cheo trung binh

truyén qua kénh trong mot don vi thoi gian ldy theo moi kha ning c6 thé c6 ctia ngudn tin A

, , C'=vgC voi C=maxI(A,B)

C :maxI (A,B):Vk maxI(A,B)(bps); A
A A
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VK bidu thi s6 diu ma kénh da truyén dugc (duge truyén qua kénh) trong mot don vi thoi gian
I’(A,B) la lugng thong tin da truyen qua kénh trong mdt don vi thoi gian C dugc goi 1a kha ning
thong qua clia kénh d6i véi mdi ddu C’ ¢6 cac tinh chit nao duéi day :

C’20,C°=0khi AvaBdoclap; ¢S VK085 "=y logs khi kénh khong nhidu
b C’ =0 khi va chi khi A va B c¢6 nhiéu
¢ C =v, logs khikénhco nhidu
d C =v,logs khi cac kénh doc lap

53/ 1I(A,B) la lugng thong tin trung binh dugc truyén qua kénh roi rac ¢6 tinh chét : 1(A,B) <H(A)
Va mot s6 dinh nghia :
A C'=vg.C v6l C=maxI(A,B)
A} A} K
C =maxI (A,B)=v, maxI(A,B), A
A A

UK biéu thi s6 ddu ma kénh di truyén dugc trong mot don vi thoi gian. Tl céc tinh chat va dinh
nghia trén cho biét cac biéu thirc dudi day, bicu thirc nao sai

PK 1(AB) 2 PKH(A);
b YK [(A,B) < VKH(A);
UK maxI(A,B)< VK maxH(A)
d max(YKI(A,B)) < max( YK H(A));

\ , a a
54/ Cho ngudn roi rac chi c6 hai ddu: A = [ ! 2 )
p(a;) p(a,)

Nguon roi rac nhi phan 14 nguon A  trén thoa man diéu kién sau
a; < "0" v6i xdc suat p(a;) =p
a, <"l" v6i xdc suat p(a,) =1-p

Khi d6 ngudn roi rac nhi phan A c6 thé viét biéu thirc nao

. oa[P l—pj
4,  a,
b A= a, p
a, l-p
1 0 j
c A=
p 1-p
a; 4,
p 1-p
55/ A= [al 1a2 J la nguén roi rac nhi phan Thod man diéu kién
p =D
a; < "0" v6i xdc suat p(a;) =p
a, <"l" v6i x4c suat p(a,) =1 —p

Khi do Entropy H, (A) duoc tinh bang cong thirc nao sau day
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a —plogp—(I-p)-log(1-p)
b plogp—(1-p)log(1-p);
¢ p(l-p)log(l-p)—plog;

—plogp—(1-p)log(1—-p)
56/ H(A/b,) 1a luong théng tin ton hao trung binh ctia mdi tin & du phat khi dau thu da thu duge
% H(A/b,) Zp /b,)logp(a,/b,) ; H®B/a)

la Iugng thong tin rleng trung binh chira trong mdi tin & dau thu khi dau phat da phat di mot tin
%i duoc tinh theo cong thirc

t
H(B/ai):—Zp(bj /a;)logp(b;/a;)

i=1
Trong trudng hop kénh bi dut (bi nhiéu tuyét ddi) ta c6 biéu thirc nao dudi day 1a sai :

H(A/b,)=H(A)+H(B)
b H(B/a,)=H(B);
¢ H(B/A)=H(B)
d  H(A/b,)=H(A)=H(A/B)

57/ H(A/ bl) 1a lwong thong tin ton hao trung binh ctia mdi tin & ddu phat khi dau thu da thu dugc

b;

A/b Zp /b logp( i/bl) : H(B/a;) 1, luong thong tin riéng trung binh chira
trong mdi tin ¢ dau thu khi diu phat di phat di mot tin G dugc tinh theo cong thuc:

t
H(B/ai):—Zp(bj /a;)logp(b;/a;)
j=1
Trong truong hop kénh khong nhiéu biéu thiic ndo duéi day 1a dung :

a (A/b )=H(A/A)=0;
b H(A/b)=H(B/A)=0
c H(A b, )=H(B/B)=0;
H(A/b,)=H(A/B)=0 ;

58/ H(A/b,) 1a luong théng tin ton hao trung binh ctia mi tin & du phat khi dau thu da thu duge
b; . H A/b Zp /b logp(a /b, ) H(B/a;) 1a lIugng thong tin riéng trung binh chira

trong mdi tin & dau thu khi dau phét da phat di mét tin a; dugc tinh theo cong thirc sau:

t
H(B/ai):—Zp(bj /a;)logp(b;/a;)
j=1
Trong trudng hop bi nhidu tuyét déi, A va B 1a doc 1ap nhau suy ra :
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p(a;/bj) =p(a;), p(bj/a;) =p(b;) = p(a;b;) =p(a;)p(bj) ..
day la dung:

H(A/b) Zp logp VaH B/a Z;:p( )logp( )
b B/a Zp( )logp( )

c H(A/b) Zp )logp(b;)vaH(B/a,) Zt:p( )logp()
i1

d6 ta co biéu thurc nao sau

d H(A/b) Zp logp

59/ Entropy c6 diéu kién vé 1 trudng tin A khi d rd truong tin B 1a H(A/B), duge xac dinh theo
cong thirc sau:

H(A/B)= ZZp(a b;)logp(a;/b;)

i=l j=1
Trong trudng hop bi nhidu tuyét ddi, A va B l1a doc 1ap nhau, suy ra :
p(a;/bj) =p(a;) p(b;/a;) =p(b;) = p(a;b;) =p(a;)p(d;) , .

ding:

dé biéu thuc nao sau day la

t

a H(A/B) :—ZZp(aibj)logp(aibj)

i=l j=1

)=2rp(b, )Zp )logp(a

J:

7]

-

o

Z
=z
II

t

¢ H(A/B)= ZZ (ai/bj)logp(ai/bj)

i=l j=1

H(A/B)= ip( )Zp )logp(a

J=1

7]

60/ Entropy c6 diéu kién vé 1 trudng tin B khi da & trudmg tin A 1a H(B/A), dugc xac dinh theo

cong thirc sau: H B/A ZZp(bjai)logp(bj/ai)

i=1" j=I
Trong trudng hop bi nhidu tuyét ddi, A va B 1a doc 1ap nhau, suy ra :
p(a;/b;) =p(a;) p(b;/a;) = p(b;) = p(a;b;) =p(a;)p(b;)

Khi d6 biéu thic ndo sau day 1a dung

H(B/A)=-3p(a, Zp( j)logp(b, ):
b H(B/A)= Zp( )Zp )logp(a
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c B/A ZZp(ab )logp(a b. )

i=l j=1

d H(B/A)= ZZp( /b;)logp(a;/b;)

i=l j=1
61/ Entropy c6 diéu kién vé 1 truong tin A khi di rd truong tin B 1a H(A/ B), dugc xac dinh theo

cong thirc sau: H A/B ZZp(aibj)logp(ai/bj)

i=l j=1
Trong trudng hop bi nhidu tuyét ddi, A va B 1a doc 1ap nhau, suy ra :
p(a;/bj) =p(a;), p(b;/a;) =p(bj) = p(a;bj) =p(a;)p(b;) , .
dang:

H(A/B)=-Yp (‘%)ZP )logp(a;)=H(A)

j=1

ddé biéu thirc nao sau day la

S t

H(A/B)= —ZZp(aibj)logp(aibj) = H(A);

i=l j=I

c H(A/B):—v Zt:p(ai/bj)logp(ai/bj):H(A)

62/ Entropy c6 diéu kién vé 1 truong tin B khi da o truong tin A 1a H(B/ A), dugc xac dinh theo
cong thirc sau:

H(B/A) ==Y p(ba,Jlogp(v,/a.)

i=l j=1
Trong trudng hop bi nhidu tuyét ddi, A va B la doc 1ap nhau, suy ra :
p(a;/bj) =p(a;), p(bj/a;)=p(b;) = p(a;b;) =p(aj)p(b;) | .

dang:

dé bicu thirc nao sau day la

S

a H(B/A)= Zip(ai/bj)logp(ai/bj):H(B)

i=l j=1

b B/A zi: ( )Zp logp =H(B)

‘ HB/A Zt:p( )logp( ) H(B)

d B/A ZZp(ab )logp(a b. ) H(B)
i=l j=I
63/ Entropy c6 diéu kién vé 1 truong tin A khi d4 rd truong tin B 1a H(A/ B), duogc xac dinh theo

cong thirc sau:
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b
H(A/B)= ZZp(a.bj)logp( /b;) véi p(a, /b)) = (?b ))

Tir cong thirc ndy c6 thé khai trién H(A/ B) thanh cong thirc nao sau day:

ii—p(aibj )logp(bi/aj)

i=l j=1

)

i=1 j=1

gmbp[—gp(ai/bj)logp(ai/bj)}

a  —>>p(a;/b;)logp(a;/b;);

i=1 j=1

M,.

p(ai /bj)logp(ai,bj)

64/ Luong thong tin chéo trung binh (ky hi¢u 1a I(A,B)) :
A
I(A,B) = M| I(a;,b; pla;/b, 24  b.
(A.B) [ (@ J)] véi I(ai,bj) = 1ogM Xéc sudt dé co thong tin l(ai.bj) |,
p(a;)
p(a;b;)
Do d6 c6 thé viét I(A,B)) bang cong thirc nio sau day:

a Zslzt:p(ab )log (ab)

=l j=l p(a;) ’

iip(aibj)log ( /b)

i=1 j=1

¢ ZZp( /b, )log

i=l j=1 p

65/ Lugng thong tin chéo trung binh (ky hiéu 13 I(A,B)) duoc viét thanh

b.
Z Z p(ab; )logM Khi d6 c6 thé khai trién I(A,B) thanh

=1 j=1 p(ai)
I(A.B)- iip(aibj)[logp(ai/bj)—logp(ai )]

=1 j=I

a2 Sai
Ding

66/ Luong thong tin chéo trung binh (ky hiéu 1a I(A,B)) duogc viét thanh :
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/b
ZS: ip( b, )lo % Khi d6 c6 thé khai trién I(A,B) thanh
i=1 j=1 pla;

I(A,B)= ZS;Z; (ab)logp( a; /b ) igp(ab)logp a,)

67/ Lugng thong tin chéo trung binh (ky hiéu 13 I(A,B)) duoc viét thanh :

: /b,
B)= Zip(aib Jlog p(a(‘/ )J) Khi d6 c6 thé khai trién I(A,B) thanh
i=1 j=I pla

S t

I(A,B)= ZZp(ab )[logp( i/bj)_p(bi)]

i=1 j=1
b  Dung
68/ Luong thong tin chéo trung binh (ky hiéu 1a I(A,B)) duoc viét thanh :

5o p(ai/bj) , = A, A o ane 1A s
B) = ZZp(aib j)logT Trong cac biéu thirc khai trién I(A,B) dudi day, biéu thic
i=l j=I pl g
nao sai

2 1aB)=-> > p(ab,)[logp(a,)~logp(a/b,)]

i=l j=I

I(A,B) = iip(aibj)[logp(ai/bj)+logp(bi)];

i=1 j=1

¢ I(A,B)=Zslzt:p(aibj)logp(ai/b) ZZp(ab)logp (a;);

i=l j=1 i=l j=1

d I(A,B)ZZslip(aibj)[logp(ai/bj)_logp(ai)];

i=1 j=1

69/ Lugng thong tin chéo trung binh (ky hiéu 13 I(A,B)) duoc viét thanh :
Sy p(a;/b))
33 p(a g )
= p(ai)
Entropy c6 diéu kién vé 1 truong tin A khi d3 rd trudng tin B 1a H(A/ B), duoc xac dinh theo cong
thirc sau:
H(A/B)= Z}:Zl:p(aibj)logp(ai/bj)
i=l j=
Khi d6 trong cac két qua tinh I(A,B), két qua nio sai
I(A,B) =H(A) - H(A/B) ;
I(A,B) =H(A)+ H(A/B) ;

¢ I(AB) = H(A) + H(B) - H(AB);
d I(AB) = H(B) - HB/A):;
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b;

a. S —
70/Xét2tru€)’ngs1_1kiénAVéBsau:AZ{ 1 }iZI,S;Bz j=1t
p(ai) p(bj)

Khi d6, truong sy kién dong thoi C=A.B Néu A va B 1a doc 1ap thi C c6 thé viét thanh biéu thirc
nao dudi day:

a,/b,

a C= /p(bJ)
ai+bJ

" () +p(v)

a. ; 197 b. _
71/Xét2tru(‘rngsu:kiénAVéBsau:A={ 1 }i=1,S;B= : j=1t
p(a;) p(b;)
Trudng sy kién dong thoi C = A.B ¢6 entropy H(C) duoc tinh bang cong thirc nao dudi déy:
S t
a  H(C)=3> p(ab; )logp(ab,)
i=1 j=1

S

b ip( b;)logp(a.b;)

> p(a,)lozp(ab,):

M

i=l j=1

H(C)=->">"p(ab;)logp(ab;):

i=1 j=1

%]
=

72/ Chon cau sai :
Xéc suat xuat hién cang 1én, “lugng tin “ thu duoc cang 16n
b MOt tin x c6 xac suit xuat hién 1a p(x), néu p(x) cang nhd thi “lugng tin” khi nhan dugc tin nay
cling s¢ cang 16n
¢ Néup(x) cang lén thi 1/p(x) cang nho
d MOt tin x c6 x4c suat xuat hién 13 p(x), néu p(x) cang 16n thi “lugng tin” khi nhan duoc tin nay
cling s€ cang nho

73/ Chon céu sai sau :

Xac suat xuat p(x) cang 16n thi “luwgong tin” khi nhan duogc tin nay cling s€ cang 16n

Xéac suat xuat hién ctia mot tin ti 1& nghich véi d6 bat ngd khi nhan duge mot tin

¢ Xac sudt xuat p(x) cang 16n thi “lugng tin” khi nhan dugc tin ndy cling s& cang nho

d “Luong tin” cua mdt tin ty 1¢ thudn vdi s6 kha nang cua mot tin va ty 1€ nghich vdi xac suét
xuat hién cua tin d6

-@
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74/ Luong tin ¢ diéu kién hiu nghiém vé XK ( thong tin riéng vé XK sau khi c67¢) dugc dinh nghia
la I(x, /y,)=—log p(x,/ y)
Chon cau sai trong céac cau sau :

a  Xac suat P(x, /y,)=1chi xdy ra khi kénh truyén khong co nhiéu

Khi P(x,/y,)—1 thi I(x,/y,)—>—1va nguoe lai
¢ Xacsuit P(x,/y)=1/2— I(x,/y,)=1bit,
d Khi P(x,/y,)—1 thi I(x,/y,)— 0vanguoc lai

75/ Luong thong tin v& XK khi da 16 tin Y¢ 1 I(x,, y,) = log 20420

p(x;)
Chon cau sai sau :

a  p(x,/y)=1tuclalalugng tin cia XK duogc truyén nguyén ven

Néu p(x,/y)=0suyra I(x,,y,)=log

1
p(x,)

¢ Néu p(x,/y,)=1lsuyra I(x,,y,)=Ilog !
p(x,)

d Néu p(x,/y)=1, c6 nghia la khi ¥¢ da nhan dugc tin thi chic chdn *K da phat

76/ Luong thong tin  hau nghiém vé “K( thong tin rieng v& XK sau khi ¢ Y¢) duge viét 1a :

I(x,/y)=1o

g———.  Luong thong tin riéng vé XK1a 1 (x,)=log
p(x,/y) p(x,)

Luong thong tin chéo vé XK do Yt mang lai 1a : I(x,,y,) =log ! —log !
p(x,) p(x,. /)

Tim cau sai sau :
Luong thong tin riéng bang tong luong thong tin chéo va lugng thong tin hau nghiém

Luong thong tin riéng c6 thé am

¢ Tong luong thong tin chéo va lugng thong tin hdu nghiém bang luong thong tin riéng
d  Luong thong tin riéng ludn duong

77/ Cho 2 ngudn tin A va B ¢6 cac xac suat tuong tmg 12 :

PO B b, b, b, b,
1/2 1/4 1/8 1/8) 0,5 0,25 0,125 0,125

Entropy cua ngudn A ( ky hiéu Ia H(A)), entropy ctia ngudn B ( ky hiéu 1a H(B)) c6 quan hé theo cac
hé thirc nao dudi day
H(A)=H(B);

b H(A) > H(B);

¢ H(B)>H(A),
d H(A)=2H(B)

78/ Cho nguodn tin A c6 cic xac suét trong tmg 14 :
(a a, a; a,
_[1/2 1/4 1/8 1/8

nao dudi day

H(A) = 1,85 bit;

H(A) = 1,75 bit ;

J ; Khi @6 Entropy ctia ngudén A ( ky hiéu 1a H(A)) bang cac dai luong
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¢ H(A)=1,7bit;
d H(A)=1,65bit;

79/ Cho ngudn tin A ¢6 cac xac sudt tuong ing 1a :

A a a4, a3 a; &
045 0.2 015 0.1 0.1)

Khi d6 Entropy ciia ngudn A ( ky hiéu 1a H(A)) gan bang cac dai luong ndo dudi day
H(A) = 2,75 bit;

H(A) = 2,06 bit;

¢ H(A)=2,7bit;
d H(A)=2,85bit;

80/ Cho ngudn tin A c6 cac xac sudt tuong tmg 14 :

A a, a, a; a, a5\
04 025 015 0.1 0.1)
Khi ¢6 Entropy ctia ngudn A ( ky hiéu 1a H(A)) gan bang cac dai luong nao dudi day
a  H(A) =285 bit;
b H(A)=2,7 bit;
H(A) = 2,75 bit;

H(A) = 2,1 bit;

81/ Cho ngudn tin A c6 cac xac suat tuong tng 1a :

Aol B B2 B A as |
04 025 0.15 0.15 0.05)
Khi d6 Entropy ctiia ngudn A ( ky hiéu 1a H(A)) gan bang cac dai luong nao dudi ddy
a H(A)=2,85bit;
b  H(A)=2,7bit;
¢ H(A)=2,06 bit;
H(A) = 2,07 bit;

82/ Cho ngudn tin A c¢6 cac xac suat twong ung 1a :

A a, a, a; a, as |
04 025 02 0.1 0.05)
Khi d6 Entropy ctia ngudn A ( ky hiéu 1a H(A)) gan bang cac dai luong nao dudi day

a  H(A)= 2,06 bit;
b H(A)=2,85 bit;

H(A) = 2,04 bit;

H(A) = 2,07 bit;

83/ Cho ngudn tin A c6 cac xAc suat tuong tng 1a :

A a, a, a; a, as |
04 0.3 0.15 0.1 0.05)
Khi d6 Entropy ctia ngudn A ( ky hiéu 1a H(A)) gan bang cac dai luong nao dudi day
a  H(A)=2,04 bit;
b H(A)=2,07 bit;
H(A) = 2,06 bit;

H(A) =2,01 bit;
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84/ Gid s ngudn tin A ¢06 cac xac suat tuong Ung 1a :

A a, a, a, a, as |
04 03 0.2 005 0.05)
6 Entropy cta ngudn A ( ky hiéu 13 H(A)) gan bang cac dai lugng nao dudi day

Khi d
H(A) = 1,95 bit;
5 H(A) = 2,07 bit;

¢ H(A)=2,01bit

d  H(A)=2,04 bit;

85/ Gia sir ngudn tin A ¢ cac xac suat tuong Ung la :

A a, a, a, a, a,
035 035 02 0.05 0.05)
Khi d6 Entropy ctia ngudn A (ky higu 1a H(A)) gan bang cac dai lugng nao dudi day
a H(A)=2,04bit;
b  H(A)=2,01 bit;
H(A) =2,07 bit;

H(A) = 1,96 bit;

86/ Gid str nguon tin A ¢ céc xac suat tuong ung 1a :

A a, a, a, a, a,
0.35 0.3 0.25 0.05 0.05)
Khi d6 Entropy ctia ngudn A ( ky hiéu 1a H(A)) gan bang cac dai luong nao dudi day
a  H(A)=2,01 bit;
b H(A) = 1,9 bit;

H(A) = 1,98 bit;

H(A) = 2,04 bit;

87/ Giad st nguon tin A ¢6 cac xac suat tuong tng la :

A a, a, a, a, A,
035 0.3 02 0.1 0.05)
Khi d6 Entropy ctia ngudn A ( ky hiéu 1a H(A)) gin bang cac dai luong ndo dudi day
H(A) = 2,06 bit;
b H(A)=1,98 bit;
¢ H(A)=2,01 bit;
d H(A)=19bit;

88/ Gid str nguon tin A ¢6 cac xac suat tuong ung 1a :

A @ 2 8 A& a5 )
03 03 02 0.1 0.1)
Khi d6 Entropy ctia ngudn A ( ky hiéu 1a H(A)) gan bang cac dai luong nao dudi day

a H(A)=1,9bit;
b H(A)= 2,06 bit;

H(A) = 2,17 bit;
()

H(A) = 1,98 bit;

89/ Gia su nguodn tin A va B c6 céc xac suat tuong ing 1a :
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(a a, a a, a; a, a, ag |

“\1/4 1/8 1/16 1/16 1/4 1/8 1/16 1/16)
B b, b, b, b, b, b, b, b,

10,25 0,125 0,0625 0,0625 0,25 0,125 0,0625 0,0625
Entropy cta ngudn A ( ky hiéu 1a H(A)), entropy ciia ngudén B ( ky hiéu 13 H(B)) c6 quan hé theo cac
hé thic nao dudi day

a H(A)=2H(B)

b H(A)=H(B);

H(B)>H(A);

H(A) > H(B);

90/ Gia sir ngudn tin A ¢ cac xdc sudt twong tng 13 :
(a a, aj a, a, a, a, ag |
174 1/8 1/16 1/16 1/4 1/8 1/16 1/16)

Khi d6 Entropy ctia ngudn A ( ky hiéu 1a H(A)) bang céac dai luong nao dudi day
a H(A)=2,7bit;

H(A) = 2,75 bit;

¢ H(A)=2,85 bit;
d H(A)=2,80 bit;

91/ Gia sir nguon tin B ¢6 cic x4c suét tuong tmg 1 :

. ( bbb, b, b, b, b, b, b, j
0,25 0,125 0,0625 0,0625 0,25 0,125 0,0625 0,0625 )

Khi d6 Entropy ctia ngudn B ( ky hiéu 1a H(B)) bang céc dai luong nao dudi day

a H(B)=2,80bit;
b  H(B)=2,7 bit;

H(B) = 2,75 bit;

H(B) = 2,85 bit;

2

92/ Cho mét kénh nhi phan nhu hinh bén:

p(bi/a;) = pa
a 2 bl
p(bi/ay)
= ps
az o b2

p(ba/az) = py

Trong do:
Phan bo x4c suat cuia tin ¢ dau ra p( b, )duge tinh theo cong thirc sau :

pb)= Y p(a)plb,/a)
Ttr cong thire ndy, ci) thé khai trién p(b,) thanh cong thirc ndo dudi day:
a p(bl):p(al).p(bl/al)+p(a1).p(b1/a2) )
b P(bl) p(az)-p(bl/al)+P(az)-P(b1/az);

p(bi)=p(a)p(b/a,)+p(a;)p(bi/a,):
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d P(b1) :p(az).p(bl/al)—p(az).p(bl/az);

93/ Cho mét kénh nhi phan nhu hinh bén:

p(bi/a;) = pa
ai 2 bl
p(bi/ay)
= ps
a o bz

p(b2/az) = pg

Trong do:
Phan b6 x4c suat ciia tin ¢ dau ra p(b, )Jdugc tinh theo cong thirc sau :

2
p(bz) = Zp(ai)p(bz /ai)
i=1
Tur cong thirc ndy, c6 thé khai trién p( b, )thanh cong thirc nao dudi day:

. p(by)=p(a,)p(b,/a;)-p(a,)p(b,/a,)

®) p(by)=p(a;)-p(b,/a,)+p(a;).p(b,/a,)
p(b,)=p(a,)-p(b,/a,)+p(a,)p(b,/a;)
d p(b,)=p(a;)-p(b,/a,)+p(a,)p(b /a,)

94/ Cho kénh d6i xtmg nhi phan nhu hinh bén:

p(bi/a;) = pa
ai 2 bl
p(bi/ay)
= ps
as o b2

p(b2/az) = pd
Biét :
pla)=p, pla)=l-p
(b /aZ) (b /al) s1-p,

p(b /a}) = p(b /az) N,

H(B/A)=-3 p(a)p(b, /2, logp(b, /2,

i=l j=1
Khai tricn H(B/A) theo p, va p_ s& duoc két qua ndo dudi day

a H(B/A) [pdlogpS (l—pd)log(l—ps)}
H(B/A)=—[p,logp, +(1-p,)log(1-p,)];

¢ H(B/A):—[pdlogps+(1—pd)log(l—ps)]

d H(B/A):[pslogps+(1—ps)10g(1—ps)];
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95/ Cho kénh d6i xtmg nhi phan nhu hinh bén

p(bi/ai) = pa
a] » b1
p(bi/az)
= ps
A 4 b,
p(b2/az) = pa
Biét
pla)=p. pla)=1-p
p(bl/az):p(bz/al):ps:1_pd

pbbsa)= pbja)=p,
H(B/A)= [p logp, +(1 —ps)log(l—ps)]

Tir d6 truyén tin hiéu cho kénh v, =1/T va C = lmax I(A,B)=—max [H

~H(B/A)]
... C , _— .
Khi do C duogc tinh theo bi€u thirc nao dudi day
c
a —=1-p.logp, +(1-p,)log(l-p,)
CV
b -

o =1+p.logp, - (1-p,)log(1-p;)
o =1+plogp, + (1-p,)log(1-py)

o= ltpalogp, + (1-py)log(1—py)
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CHUONG 4: COSO LY THUYET MA

1/ Chon cau dung vé mi hoa
a  Ma hoa la phép bién d61 moi dang tin hi¢u thanh tin hi€u lién tuc
b  Ma hoa la anh xa che dau thong tin

Mai hoa la mot anh xa 1- 1 tir tap cdc tin roirac a; I1én tap cac tir ma OL;li ; [ a; > Ot?i
d M3 hoa la phép bién ddi dang s6 nhi phan thanh dang tin hiéu ban dau

2/ Chon céu ding vé ma :
a  Mala mdt tdp cac tor ma dugc 1ap nén mot cach ngﬁu nhién
b Mila qua trinh phuc hdi tin ttc
Mai 1a anh xa che diu thong tin
M (hay bo ma) 14 san pham cua phép ma hoa

3/ Chon ciu ding vé ma :
a  Mai la qua trinh phuc hdi tin tirc
Ma la mot tap céac tor ma dquQC lap nén thep mgf)t luat da dinh
¢ Ma (hay bo md) la san pham cua phép bién doi tin hi¢u roi rac
d  Mai (hay bo mé) 1a san pham cta phép bién d6i tin hiéu lién tuc

4/ Do dai tir ma n; 14 s cac diu ma can thiét ding dé ma héa cho tin a; Chon cau dung vé d¢ dai tir
ma
a Do dai tr ma n; 1a mot s6 phtic
Néu n; = const véimoi i thi moi tir ma déu c6 cung d¢ dai Bo mi tuong timg duge goi 1a bo
ma déu
¢ Do dai tr m n; cang 16n thi phép ma hoa cang t6i uru

d Do dai tir ma n;la mot s6 nguyén c6 thé am hoic duong

5/ Do dai trma n; 1a s6 cac ddu ma can thiét dung dé ma hoa cho tin a;

Chon ciu sai vé do dai tr ma
a  Néu n; =const véimoi i, khi 6 bd ma tuong img dugc goi 1a bd mi déu
b Do dai tr ma n; 1a mot s0 nguyén ludn 16n hon hoic bang 1

¢ Néun; =const V i c6nghialatitcacac tir mi déu co cling do dai
D6 dai tir ma i 1a mot s6 nguyén c6 thé am

6/ Do dai tir ma n; 1a 6 cdc dduma can thiét dung dé€ ma héa cho tin a;
Chon ciu dtng vé do dai tir ma
Néu n; #1n; thi b ma tuong Gmg duoc goi 1a bo ma khong déu
b D¢ dai tr ma n; cang 1on thi phép ma hoa cang t6i wu
¢ Néu n; =1 thibo ma tuong tmg dugc goi 1a bd mi khong déu

d Néu n; =const V i, c6 nghia la phép ma hoa la t6i uru

7/ S6 cac diu ma khac nhau (vé gia tri) duoc str dung trong bd ma dugc goi 1a co sé ma Ta ky hiéu
gi tri nay 1a m Chon cau sai vé
cac diu ma m:

a  Néum =2 thi b ma twong tmg dugc goi 1a mi nhi phan
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b Néu m = 3 thi b ma tuong tmg dugc goi 1a mé tam phan
Néu m = 0 thi b6 mé twong tmg duoc goi la mé déu
d Néum = p thi bd ma twong ung dugc goi la ma p phan

8/ Gia str ¢6 tir ma Oci7 =0 11010 1 Chonciu ding nhét vé tir ma OLi7
a  Tirmi o cédo daibing 4
Tirma o] trong b ma nhi phan 6 m=2 ( titc 14 c6 2 déumala 0va 1) va cé do daila 7

c Tu ma OL-7

; €6 7 dauma

d Timi ] c6 3dduma

9/ Giasitcotrmi o] =0 110 1 0 1 Chon cau ding v& tirma o
T m: Oti7 c6 7 ddu ma

Tu ma Oci7 trong bd ma nhi phan c6 m=3, trc 1a ¢6 3 daumalao

a
b

T ma Oci7 c6 d6 dai bang 7
d

Tirma o] c6 d¢ dai bing 3

10/ Chon cau dang vé do dai tir ma
Do dai trung binh ctia tr md n 1a ky vong cia dai luong ngau nhién n, dugc xac dinh nhu

sau : szslp(ai)ni
i

b Do dai trung binh cia tr md n 1a ky vong cua dai luong ngau nhién n, dugc xac dinh nhu

J— S
sau:  n=-) p(a;)n
i=1
¢ Do dai trmd n; laso cac diu ma can thiét dung dé giai ma cho tin a;

d Dodaitrman; la S6 cac ddu ma khdc nhau (vé gia tri) duoc sir dung trong giai ma

11/ Nbi dung cua dinh Iy ma hod thir nhit ciia Shannon (d6i v6i ma nhi phan) dugc phat biéu nhu sau:
“Ludn luén cé thé xdy dung dwge mot phép ma hod cdc tin roi rac ¢6 hiéu qua ma dg dai trung binh
ciia tir md c6 thé nhé tuy ¥, nhung khong nhé hon entropie xdc dinh béi cdc ddc tinh thong ké cia
nguon” . Chon cau dung vé do dai tir ma :

a SO tr ma nho nhat

b S tir md khong doi

¢ Chiéu dai trung binh ctia cac tir ma nho hon hodc bang entropy ctia ngudn

Chiéu dai trung binh c4c tir ma nho nhat trong tit ca cac cach mi hoa

12/ N6i dung cta dinh 1y mi ho4 thir nhét ctia Shannon (d6i véi ma nhi phan) duoc phét biéu nhu sau:
“Luén ludn c6 thé xay dung duoc mot phép ma hod cac tin roi rac c6 hiéu qua ma do dai trung binh
clia tir ma c6 thé nho tuy y, nhung khong nho hon entropie xac dinh boi cac dic tinh thong ké cua
nguén”. Chon cau sai vé do dai tir ma :

—_ S
a  Chiéu dai trung binh cac tir ma thoa man hé thte n =Y p(a;)n; > H,(A)
i=1
b Chiéu dai trung binh c4c tir ma nho nhat trong tit ca cac cach mi hoa
¢ Chiéu dai trung binh cta c4c tr ma 16n hon hodc bang entropy ctia nguon
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Chidu dai trung binh cdc ti ma thod man hé thire n=—3 p(a, )n, = H, (A)

i=0

13/ Khoang cach giira hai tir ma bat ky OL va OL 1a s6 cac ddu ma khac nhau tinh theo cting mét vi
tri gitta hai tir ma nay, ky hiéu d(OLi ) Gia st OL =0110101; OL =1001110
Khoang céch gitra 2 tor ma OL va OL la d(oc o ) bang cac dai lugng nao dudi day

2 1;

c 12;
d 14

14/ Khoang cach giita hai tir ma bét ky OL va OL 1a s6 cac ddu ma khac nhau tinh theo cing mot vi
tri gitra hai tor ma nay, ky hiéu d(oc? ,0L3~l ) Tim biéu thirc sai vé khoang cach ma d trong cic biéu

thire sau:
n _nj\,
a nzd(oci 0L )

b :
‘ d(oc ,ocjl

d d(ocin,ocj-l

©

15/ Khoang cach giira hai tir ma bét ky OL va OL 1a s6 cac ddu ma khac nhau tinh theo cting mot vi
tri gitra hai tr md nay, ky hiéu d(oc{1 ocjl) Tim biéu thirc sai vé khoang cach ma d trong cac biéu

thirc sau:

16/ Khoang cach giira hai tir ma bat ky OL va OL 1a s6 cac ddu ma khac nhau tinh theo cting mot vi

OLE1 ) . Chon cau ding sau :

tri gitra hai tr ma nay, ky hi¢u d(OL
a 0<% d(oc OL) 1;
b d(a 0% )+d( )zd(a?,aﬂ)
c IZd((xin,OL?);
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d(ainaot?)ZO; d(oc?,oc?)zo khi o =ol;

17/ Trong sd cua mot tir ma W(Otin ) 1a s6 cac dau ma khac khong trong tr ma Vi du:
Oti7 =0110101 thi W(OLZ)=4. Chon ciu dung vé cac tinh chat ctia trong sd W(Ocin):

n n n n

a d(al ,GJ)ZW(GI +(1J)

b W(ocin)SO

d((xin,(x?)=W(0Lin+oc?) va OSW(OL?)SI;

18/ Trong s6 ctia mot tr ma W(OL? ) la s6 cac ddu ma khac khong trong tir mi Gia sur

Oci7 =0110101,thi trongsd W(OLZ) bang sd nao dudi day
O
c
d

3

3

19/ Coi mdi tir ma Ocin 1a mot vécto n chiéu trong mot khong gian tuyén tinh n chiéu V,, , khi d6 phép

cong dugc thuc hién gilra hai tir ma twong tu nhu phép cong gifra hai vécto tuong tng dugc thuc hién
trén truong nhi phan GF(2) Phép cong theo modulo 2 nay dugc mé ta nhu sau:

+ 0 1
0 0 1
1 1 0
Cho &/ =0110101 ¢ (0,1,1,0,1,0, 1)

a/=1001110<(1,0,0,1L11,0)
Khi do o = o +0.] bing gi4 tri nao dusi day
a (01,1,1,0,1,1)

(11,1,1,0,1, 1);
c (11L,1,1,1,1,1);
d (11,1,1,0,1,0);

20/ Coi mdi tir ma Ocin 1a mot vécto n chiéu trong mot khong gian tuyén tinh n chiéu V,, , khi d6 phép
cong duoc thyc hién gitra hai tir ma twong ty nhu phép cong gitra hai vécto twong ing dugc thuc hién
trén truong nhi phan GF(2) Phép cong theo modulo 2 nay dugc mo ta nhu sau:

+ 0 1
0 0 1
1 1 0

Cho of=1110101 0¢> (1,1,1,0,1,0,1, 0)
a¥=1001110 1¢>(1,0,0,1, 1,10, 1)
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Khi do o = o +a; bing gid trj ndo duoi ddy

a (11,1,1,0,1,1,1);
b (11,1,1,0,1,0,0);
01,1,1,0,1,1,1);
T (11,1,1,0,1,1,1);

21/ Chon cau dung vé ma tuyén tinh
Ma tuyén tinh 1a ma ma tir mi ctia nd c6 cac dau ma 1a phi tuyén
@ M tuyén tinh d6 dai n 13 m3 ma tir ma cua n6 ¢ cac dau mi 1a cac dang tuyén tinh
¢ Mai tuyén tinh 13 md ma tir ma cua nd vira ¢ cac ddu ma 13 phi tuyén vira ngau nhién
d  Ma tuyén tinh 6 dai n 1 ma ma tir mi ctia n6 ¢ cac dau mi 1a cac dang ngau nhién

22/ Chon cau dung vé ma hé théng tuyén tinh :
a Miahé théng tuyén tinh (n,k) 1a ma tuyén tinh d¢ dai n trong do ta c6 thé chi ra dugc vi tri cta
k-1 dau thong tin trong tir ma
Ma hé théng tuyén tinh (n,k) 1a ma tuyén tinh d¢ dai n trong do ta c6 thé chi ra dugc vi tri cua
k d4u théng tin trong tir ma
¢ Mihé théng tuyén tinh (n,k) 1a ma tuyén tinh d¢ dai n trong do ta c6 thé chi ra dugc vi tri cta
n-k d4u théng tin trong tir ma
d Mihé théng tuyén tinh (n,k) 1a ma tuyén tinh d¢ dai n trong do ta c6 thé chi ra dugc vi tri cta
r=n - k dau thong tin trong tir ma

23/ Chon céu ding vé ma tuyén tinh ngau nhién :
a  Mai tuyén tinh ngdu nhién 1a mi tuyén tinh c6 cac ddu ma duoc chon ngiu nhién tir phép anh
xa trong khong gian phi tuyén
@ M3 tuyén tinh ngiu nhién 1a ma tuyén tinh c6 cic ddu ma duoc chon ngau nhién tir cac dang
tuyén tinh c6 thé co
¢ Mai tuyén tinh ngdu nhién 1a ma tuyén tinh c6 phép anh xa phi tuyén ngiu nhién
d  Mai tuyén tinh ngdu nhién 12 ma ngau nhién c6 cic du ma dugc chon tuyén tinh tir cac dang
tuyén tinh co thé co
24/ Dé mo ta ma tuyén tinh, c6 thé st dung ma tran sinh Gk,n Trong dai s tuyén tinh ta biét rang

vOi moi Gk,n s& ton tai ma tran H, , thoa man: GH' =0 Chon cau dung sau :
H duoc goi 12 ma tran kiém tra cia ma tuyén tinh (n,k) va H chira r véc to hang truc giao véi
cac véc to hang cua G
b Gk,n 12 ma tran kiém tra n hang, r cot
¢ H duoc goi 1a ma tran sinh ctia ma tuyén tinh (n,k)
d Gy, khong nhat thiét 12 ma tran sinh

25/ Gia st sau khi thue hién ma hoa, tin g, dugc ma hoa thanh 1001, khi d6 do dai tr ma », cia tin

nay la:

D
C
d

-

A il e

b

26/ Sau khi thyc hién ma héa ngudn rdi rac A ( co entropy 1a H(A)=1,5 ) c6 thé tinh dugc do dai
trung binh n V&i mdi cach ma hoa khac nhau s& tinh duge 7 khac nhau Trong céac két qua mi hoa,
gia tri n nao dudi day duoc goi 1a ti vu:

a 1=145;
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n=151;
C

n=1,35;
d 7=181;
27/ Sau khi thuc hién ma hoa ngudn roi rac A ( c6 entropy 1a H(A)=1,4 ) c6 thé tinh duoc d6 dai

trung binh n V&i mdi cach ma hoa khac nhau s& tinh dwoc n khéc nhau Trong cac két qua ma hoa,
gid tri n nao dudi day dugc goi 1a t6i uu nhat:

a n=1,51;
n=1.45;
¢ N=155;
d n=175;

28/ Sau khi thuc hién ma hoa nguén roi rac A (c6 entropy la H(A)=1,9) co thé tinh dugc d6 dai trung
binh ” V&i mdi cach ma hoa khac nhau s& tinh duge # khac nhau Trong cac két qua ma hoa, gia tri

" nao dudi day dugce goi 1a to1 uu nhat:

a n=1,975;
b =191
n=1,905;
d 7=1,95;

29/ Sau khi thuc hién mi héa ngudn roi rac A (¢ entropy 13 H(A)=1,905 ) c6 thé tinh dugc d6 dai
trung binh ” V&i mdi cach ma héa khac nhau s& tinh duoc ” khac nhau Trong cac két qua ma hoa,

gid tri 7 nao dudi day duogc goi 1a t6i uu nhat:

n=1,906;

b =1907;
c =191,
d =195

30/ Sau khi thyc hién ma hoa ngudn roi rac A (c6 entropy 1a H(A)=2,01 bit), c6 thé tinh dugc do dai
trung binh ” V&i mdi cach ma héa khac nhau s& tinh duoc ” khac nhau Trong cac két qua ma hoa,

gia tri " nao dudi day dugce goi 1a toi vu:

a n=307;
b n=211;
¢ 1=200:
n=002;

31/ Cho ma Cyclic C(n, k) = C(7,4) c6 da thic sinh la g(x) thi
a g(x)cobac4;
b g(x)lamdtude ciax’ ™+ 1

g(x) co béc 5 ; ) i
Twr g(x) c6 thé xac dinh dugc ma tran sinh h¢ thong G va ma tran kiém tra H cho by ma

32/ Cho ma Cyclic C(n, k) = C(7,4), c6 da thuc sinh g(x) la
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g(x)=1+x+x";
g(xX)=1l+x+x"+x"

a
b

@ g(x)=1+x"+x7;
d

g(x)=1+x"+ x> +x*

33/ Cho ma Cyclic C(n, k) = C(7,4), c6 da thtrc sinh g(x) la
a  gx)=l+x+x>+x;

@ g(x)=1+x+x";
¢ g(x)=1+x"+x*
d g(x)=1+x+x"

34/ Cho ma Cyclic C(n, k) = C(7,3) , tim cu sai vé g(x)

@ g(x) khong 1a w6c cta ¥ +1; , :
Tt g(x) c6 thé xac dinh dugc ma tran sinh h¢ thong G va ma tran kiém tra H cho b ma
¢ gx)cobac4;

.
d gx)lamdtude cua ¥ +1;

35/ Cho ma Cyclic C(n, k) = C(7,3), co da thtrc sinh g(x) la

_ 4
a g)=l+x+x

@ g(xX)=1l+x+x"+x* .

¢ g(xX)=1+x" +x +x°

d g(x)=1+x"+x.

36/ Cho ma Cyclic C(n, k) = C(7,3), c6 da thuc sinh g(x) la
a &g)=l+x+ x
b ) =1+x"+x"+x’

(x)—1+x+x

@ g(xX)=1l+x+x"+x* .

37/ Phat biéu sau ding hay sai : Cho ma Cyclic C(n, k) = C(7,3) , g(x) 1a da thirc bac 4
a Sai

Dung
38/ Cho ma tuyén tinh (7,4) S6 6 nhé can thiét dé nhd bo ma 1a
a 7
28;
c 4
d 112

39/ Cho mia Xyclic (7,4) Sb cac 6 nhé can thiét dé nhd bo ma 1a
@ 112

c

d 8

40/ Cho ma tuyén tinh (7,3) S6 6 nhé can thiét dé nhd bo ma 1a
a 7
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® 2
c 3

d 56;

41/ Cho mi Xyclic (7,3) Sb cac 6 nhé can thiét dé nhd bo ma 1a
a 3
b 56

@

42/ Cho mi tuyén tinh (n,k) S6 6 nhé can thiét dé nhd bo ma 1a

. n.2k
¢ ntk;
d n;
43/ Cho ma Xyclic (n,k) S6 cac 6 nhd can thiét dé nhé bo ma 1a
a kn;
b ntk;
¢ n.2*

n7;

44/ Chon cau dung sau:
a  Cac dang tuyén tinh cua k bién doc lap X1, X, +vvy X lacéc biéu thirc ¢6 dang:
k
F(x oo X )= Zaixi Trong do: a; € F, F 1a mét truong
i=1
Céc dang tuyén tinh cua k bién doc lap Xy, X9, ..., X lacéc biéu thirc ¢6 dang:
k
f(xl, . xk) = Z(ai +x;) Trong da: a; € F, F 1a mot truong

i=1

¢ Cécdang tuyén tinh cua k bién doc lap x;, X5, ..., X lacéac biéu thuc c6 dang:
k
f(xl, cees xk) = Zai - Xx; Trong da: q; € F, F 1a mét truong
i=1

d Céc dang tuyén tinh cua k bién doc lap X|, Xy, ..., X} lacac biéu thic c6 dang:
k
f(xl, cees xk) = Zai —X; Trong d6: a; € F, F 1a mot truong
i=1

45/ Chon cau sai vé ma tuyén tinh :
a 2K cac véto khac nhau 1a tht ca céc t6 hop tuyén tinh c6 thé c6 cia k vécto hang nay
G.H =0 Trongdo:r=n—-k
b  Trong dai s6 tuyén tinh ta biét rang voi mdi G s& ton tai ma tran H,,,, thoa man:

Trong dai s0 tuyén tinh ta biét rang v6i moi G s& ton tai ma tran H ., thoa mén:
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d

Dé mo6 ta ma tuyén tinh, c6 thé s dung ma tran sinh G, ma tran nay chira k vécto hang
b

doc 1ap tuyén tinh tao nén khong gian ma V_(n k) GHT =0 Trong d6 :r=n—Xk

46/ B¢ mb ta ma tuyén tinh, c6 thé sir dung ma trén sinh Gy , Trong dai sO tuyén tinh ta biét rang

fe e ~ LA . A , ~ T n .
v6i moi Gy, s& ton tai ma tran H, théaman: G.H =0 Chon ciu sai sau :

a

C

d

Gy , 12 ma trdn k hang, n ¢t

HT duoc goi 1a ma tran k hang, n cot ;
H,,, 12 ma tran r hang, n cot ;

HT duoc goi 1a ma tran chuyén vicua H

47/ Khi xay dyng mot ma tuyén tinh (n,k, dO) ngudi ta phai tim duge cdc ma c¢6 do thira nho nhung

lai c6 kha nang khong ché sai lon. Nguoi ta thuong xay dung ma nay dua trén cac bai todn toi vu Tim
cau sai trong cac cau dudi day:

a

Véi k va dO xéac dinh, ta phai tim duoc ma c6 do dai véi tir ma 14 16n nhatTuong tng véi bai
toan nay ta co gioi han n =k
V6i n va k xac dinh, ta phai tim duge mé c6 khoang cach dg 1a 16n nhit Tuong tng véi bai

d
toan nay ta c6 gidi han Plotkin sau: n > Z b2l
21
Véik va dy xac dinh, ta phai tim du:qc mi c6 do dai véi tir ma 14 nho nhatTuong tng voi bai
2k—1

todn ndy ta c6 giéi han Griesmer sau: dj < n
2" -1

Vi n va sb sai khi stra t xac dinh, ta phai tim duoc ma c6 s6 ddu thong tin k 13 16n nhét (hay sé
dau thuaG la nho nhat)Tuong Ung v6i bai todn nay ta c6 giéi han Hamming

t
sau: k> ZC;1
i=0

48/ Chon dinh nghia sai vé mi xyclic trong cac dinh nghia sau

a

c
d

M xyclic (n, k) 14 Tdeal 1=(g(X)) cia vanh da thite Z, [x]/X" +1

Ma xyclic (n, k) 1a mt bd mé@ ma da thirc sinh c6 bac r =n+k
Mai xyclic 12 mot bd ma tuyén tinh
Mai xyclic 1a mot bé ma , ma néu a (X) 1a mot tir ma thi dich vong cua a (X) cling 1a mot tir

ma thudc bd ma nay

49/ Chon cau dung cua dinh 1y vé kha ning stra sai

a

b

M3 déu nhi phéan c6 d6 thira (D > 0) v6i khoang cach Hamming d, =4 c6 kha nang sta duoc

s d,+1
t sai thoda man diéu kién: t < >

M3 déu nhi phan c6 d6 thira (D > 0) véi khoang cach Hamming d, >1 co6 kha nang phat hién

t sai thoa man diéu kién t <d, —1
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M3 déu nhi phan c6 d6 thira (D > 0) voi khoang cach Hamming d, =3 co kha nang sira dugc
d, -1

t sai thoa man diéu kién: t < |: :| va c6 kha nang phat hién t sai thod man diéu kién

t<d,-1
d M3 déu nhj phan c6 d6 thira (D > 0) véi khoang cach Hamming d, 21 c6 kha nang stra duoc

. R - A A do - 1
t sai thoa man diéu kién: t < 2

50/ Tir dinh Iy ma hod thir 1 ciia Shannon d0i véi ma nhi phdntacé:  n=>p(a;)n, > H,(A)
Tir biéu thire trén tim cau dung nhét trong cac biéu thirc sau

a n= Zp )logp(a;):
b Zp n —Zp logp )
gp(ai Zp )logp(a;);

a p(a)n =p(a)logp(a)
51/ Theo dinh 1y md hoa thd 1 cua Shannon db6i véi mid nhi phin ta cé:

n= ZP )n, > H, ( Zp )logp(a;)

Tur biéu thirc nay suy ra do dai tir ma n; vaxac suat p( ) lién hé voi nhau: n, > log

1 (*)
p(a;)
Tir (*) tim cAu dung sau vé nguyén tic 1ap ma tiét kiém:
a  Cactrmaco dd dai 16n s€ dugc dung dé ma hoa cho céc tin c6 xéc suét 16n
b Cactirmi c6 do dai n ty 18 thudn véi x4c suat P
Céc tin c6 xac sult xuit hién 16n dugc ma hoa béng cac tu ma c6 do dai nho va nguoc lai cac
tin c¢6 xac sudt xuat hién nho duoc ma hoa bang cac tir ma co d6 dai 16n
d Céac tr ma c6 d6 dai nho s€ duge dung dé ma hoa cho céc tin c6 xéac sudt nho

52/ Cho ngudn tin X = {x,,X,,%;,X,,x, } voi cdc xdc sudt lan luot 1a {1/2, 1/4, 1/8, 1/16, 1/16}
Biét x, dugc ma hoa thanh 0, x, dwgc ma hoa thanh 10, x; dugc ma hoa thanh 110, x, dugc ma hoa

thanh 1110, x, dwoc mi héa thanh 1111 B ma t6i wu cho ngudn trén c6 chiéu dai trung binh tinh

theo cong thirc : n= Zp n la:

i=1

a 1,88

b 1,90
1,875

d 1,925

53/ Yéu cau cta phép ma hoa: nhimg tr ma c6 dg dai nho hon khong trung voi phan dau ciia tir ma c6
d6 dai 16n hon Cac tin c6 xac sudt xuit hién 16n hon dugc ma hoa bang cac tir ma c6 do dai nho va
nguoc lai.
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Cho ngudn tin X = {x,,x,,x,,x,,x,} véi cdc xdc suat lan luot 1a {1/2, 1/4, 1/8, 1/16, 1/16}
Biét x, dugc ma hoa thanh 0, x, dugc ma hoa thanh 10 Chon cau ding dusi diy dé ma hoa cho x,
a 101

b 011
q:;p 110
d 100

54/ Yéu cau cta phép ma hoa: nhimg tr ma c6 dg dai nho hon khong trung voi phan dau ciia tir ma c6
do dai 16n hon Cac tin co xac suat xuat hién 16n hon dugc mi hoa bang cac tir ma c6 do dai nho va

nguoc lai.Cho nguon tin X = {xl,xz,x3,x4,x5} voi cac xéac suét 1an luot 1a {1/2,1/4,1/8, 1/16, 1/16}
Biét x, dwoc mi héa thanh 0, x, dwoc mi héa thanh 11, x, dugc ma héa thanh 100

Chon cau dung duéi ddy dé ma héa cho x,

a 000
b 110
¢ 001

qii» 1010

55/ Yéu cau ctia phép ma hoéa: nhimg tir mé c6 d6 dai nho hon khong trung voi phan d4u ciia tir ma co
d6 dai 16n hon Cac tin co xac suat xuat hién 16n hon dugc ma hoa bang cic tir ma c6 do dai nho va

ngugc lai Cho nguon tin X = {xl,xz,x3,x4,x5} v6i cac x4c suat lan luot 1a {1/2,1/4,1/8, 1/16, 1/16}
Biét x, dugc ma hoa thanh 0, x, dugc ma hoa thanh 10, x, dugc ma hoa thanh 110, x, dugc ma hoa
thanh 1110. Chon ciu ding dudi ddy dé ma hoa cho x,

a 1010
1111

¢ 101

d 110

56/ Cho ma Cyclic C(7,4) c6 da thirc sinh 1 g(x) =1+x+x’ va da thirc sinh G sau :
1 +x +x°

X +x° +x°
G= 2 3 5
X" +X" +X
x® 4x* +x°
Ma tran nao sau day la mdt ma tran sinh G ung v6i ma Cyclic C(7,4) trén
1101000 |

0110100
‘ii» 0011010
| 0001101 |
(1010100 |
0101100
0010110
| 0001011 |
1000100 |
0100000

0011001
10001011
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1010100
0101010
0010101
0001101

57/ Cho mi Cyclic C(7,4) c6 da thirc sinh 1a g(x)=1+x" +x’ va da thirc sinh G sau
1 +x* +x°
G- x2 +xj +x:
X +x7 +Xx
x* +x” +x°
Ma trén nao sau day la mét ma tran sinh G ing v61 ma Cyclic C(7,4) trén
1010100 |
0101010
0010101
10001101 |

1011000 |
‘Ii» 0101100

0010110
| 0001011 |
(1010100 |
0101100

0010110
0001011

1000100 |
0100000
0011001

| 0001011 |

58/ Cho ma Cyclic C(7, 4) c6 da thtic sinh 1a : g(x)=1+x+x" va ma tran sinh G. Tir ma tran sinh G
tinh duoc ma tran kiém tra H bén:

1 +x4+x° +x*
H= 10X 4 %04+x* +x°
x> +x* +x° +x°
Chuyén ma tran kiém tra H sang dang khong gian tuyén tinh. Ma trdn nao sau day 1a mot ma tran kiém
tra H ( dang khong gian tuyén tinh)

1011100

@!!» 0101110

0010111
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1010100
b 0101010
0010101

(1000100 |
c 0100000
0011001 |

(1010100 |
d 0101100
10010110 |

59/ Cho ma Cyclic C(7, 4) c6 da thirc sinh 1a : g(x)=1+x"+x> va ma tran sinh G Tir ma tran sinh G
tinh dugc ma tran kiém tra H bén :
1 +x +x”+x*
H=| x +x” +x’ +x°
x?+x7 +x* +x°
Chuyén ma tran kiém tra H sang dang khong gian tuyén tinh. Ma tran ndo sau day 1a mot ma tran kiém
tra H ( dang khong gian tuyén tinh)
1110100
qii» 0111010
0011101

1010100
b 0101010
0010101

(1010100 |
c 0101100
10010110 |

1000100 |
d |0100000
| 0011001 |

60/ Tin roi rac a; € A; RA: Tk md f; (X) twong ung v6i a; Thuat toan xay dung tr ma xyclic gdm
theo 4 bude: M,N,P,Q dugc sap xép ngiu nhién M: M5 ta tin a; trong tap tin can mi hoa (gém 2k
tin) bang mot da thirc a; (X) voi deg a; (X) <k-1

N: Chia a; (X).Xn_k cho da thirc sinh g(X) dé tim phan du r; (X)

P: Nang béc a; (X) bang cach nhan no véi XK

Q : Xay dung tir ma xyclic: f; (X) =a; (X).Xn_k +1; (X)

Chon céc sap xép thir ty dang thuat toan xay dung tir ma xyclic:

@:} M-P-N-Q ;
b P-Q-M-N;
¢  M-N-P-Q;
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d Q-M-N-P;

61/ Gia st sau khi thyc hién ma hoa nguén roi rac A. Ta co két qud ma hoa sau :
Al A4 A5 A2 A3
00 10 110 1111 1110
két qua nao sau day:
a A3-Al-A5-A4-A2-A2;
A3-A1-AS-A4-A2-Al;
¢ A3-Al-A5-A4-A2-A2;
d A3-A2-A5-A4-A2-Al;

} Giai ma cho day bit nhan duoc c6 dang 11100011010111100 s& dugc

62/ Gia str sau khi thuc hién ma hoa nguén roirac A
Al A4 A5 A2 A3
00 10 110 1111 1110

11110011010111100 s& duoc. két qua nao sau day:
a  A3-Al-A5-Ad-A2-A2;
b A3-A2-A5-Ad-A2-Al;

A3-A1-A5-A4-A2-Al;
A2-A1-A5-A4-A2-Al;
63/ Gia str sau khi thyc hién ma hoa nguén roirac A
Al A4 A5 A2 A3

00 10 110 1111 1110

1111001101011110010 s& duoc két qua nao sau day:
a  A2-A1-A5-A4-A2-A1-A3;
b  A3-Al1-A5-A4-A2-A2;

A2-A1-A5-A4-A2-A1-A4
()

A3-A1-A5-A4-A2-Al1;

Ta c6 két qua mi hoa sau :{ } Giai ma cho day bit nhan dugc c6 dang

Ta c6 két qud ma hoé sau :{ } Giai ma cho day bit nhan dugc c6 dang

64/ Gia st sau khi thyc hién ma hoa nguc“m roirac A
Al A4 A5 A2 A3

00 10 110 1111 1110

11110011010111100110 s& duoc két qua nao sau day:
a  A2-Al-A5-A4-A2-Al1-A4
A2-A1-A5-A4-A2-A1-AS;
¢ A3-Al-A5-A4-A2-Al;
d A2-Al1-A5-A4-A2-Al1-A3;

Ta c6 két qua mi hoa sau :{ } Giai ma cho day bit nhan duoc cd dang

65/ Gia st sau khi thuc hi€én ma hoa ngu(‘A)n roirac A
Al A4 A5 A2 A3

00 10 110 1111 1110

1111001101011110011000 s& duoc két qua nao sau day:
a  A2-Al-A5-A4-A2-Al-A4
A2-A1-A5-A4-A2-A1-A5-Al
C  A2-Al-A5-A4-A2-Al-A3;
d A3-Al-A5-A4-A2-Al;

Ta c6 két qua ma hoa sau :{ } Gidi ma cho day bit nhan dugc c6 dang

66/ Gia su sau khi thuc hi¢n ma hoa, céc tin a, voi xac suit tuong Ung P(a;) dugc ma hoa thanh cac

ma nhi phan c6 ¢ dai ma », twong tmg nhu bang sau:
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Evtir (Tin) y iy d iy s
Pla;) 0.2 0.1 0.1 0.15 0.45

ME trong ¥ng 01 0000 | 0001 001 1

n; 2 4 4 3 1

Tinh d9 dai ma trung binh theo biéu thire n =" n;p(a;) ta duge gia tri nio :
i=1

a 4
b 3;

2,1;
1,2;

67/ Gia str sau khi thuc hién ma hoa, céc tin a, véi xac suét tuong tmg P(a,) dugc ma hoa thanh céac

5

ma nhi phan c6 d6 dai ma », twong Gmg nhu bang sau:

Evty (Tin) dy 2y 3 ey 2
Fla;) 0.2 (.05 0.05 0,15 (.55

W& trong ng 01 ooon | oool 001 1

1, 2 4 4 3 1

Tinh d6 dai ma trung binh theo biéu thizc n = Z nip(ai) ta duoc gia tri nao:

i=1

1,8;

q 4;
c 2.4;
d 3;

68/ Gia sir sau khi thyc hién ma hoa, céc tin a, voi xac sudt tuong ung P(a;) duoc ma hoa thanh cac

ma nhi phan c6 d¢ dai ma n,

tuong mg nhu bang sau :

5

Ex tix (Tin) y dy a3 ey &y
Play) 0.45 0.2 0.15 0.1 0.1

ME hrong rng 0o 011 101 1100 | 1110
n; 2 3 3 4 4

5
Tinh d6 dai ma trung binh theo biéu thire n =" n;p(a;) ta duge gia tri nio :
i=1

a 1,8;

b 2,1,

c 4
2,75;

69/ Gia sir sau khi thyc hién ma hoéa, céc tin a, voi xac suét tuong ung P(a,) dugc ma hoa thanh cac
ma nhi phan c6 d§ dai ma n,
tuong tmg nhu bang sau :
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E+tir (Tin) 4] 2y 5 ey @
Hla;) 0.4 025 | 0125 | 0125 0.1
WA trong ¥ng 00 01 101 110 1110
1 2 2 3 3 4
5

Tinh d dai ma trung binh theo biéu thirc n= Z nip(ai) ta duoc gid tri nao :
i=1
a 2,1 deflu ma;
b 1,8daumi;
2,75 dau ma;

2,45 dau ma;

70/ Gia str sau khi thuc hién ma hoa, céc tin a, véi xac sut tuong tmg P(a,) dugc ma hoa thanh cac

ma nhi phan c6 d¢ dai ma n, twong tmg nhu bang sau :

Evty (Tin) y 2y 5 ey 2y
Flay) 0.4 0.3 0.2 0.05 0.05
& hrong irng 00 01 w1 [ 11100 | 11110
n; 2 2 3 5 5
5

Tinh d6 dai ma trung binh theo biéu thirc n = z nip(ai) ta duoc gid tri nao :

25 i=1

D 2,45;
c 1,8;
d 2,75;

71/ Mot day tin X = {x,,x,,..,x,} V6i x, € X;i=1—>n Luong tin I(X) chira trong day tin X s& la:

Ao X =0X,X,, X0, X, Xt .,
1(X)=log Gia stir cho nguon { 272273074 S}V(Yl cac xac

+log +....+log
P(x,) P(x,) P(x,)

suat 1an luot 1a {1/2, 1/4, 1/8, 1/16, 1/16}. Luong tin I(X) chira trong day tin X={x,x,%,%,%,%,%,%,%; }

la:

a 17bit;
b 15 bit;

18 bit;
d 16 bit;

72/ Khi xay dyng mdt mi tuyén tinh (n,k,do) ngudi ta phai tim duoc cdc ma c6 do thira nho
nhung lai c¢6 kha ning khéng ché sai 1én Nguoi ta thudng xay dung mé nay dua trén cac bai toan tdi
uu Tim cau sai trong cac cau dudi day:

Véikva dO xac dinh, ta phai tim dugc ma c6 do dai vaéi tor ma 1a 16n nhét. Tuong g véi bai

todn nay ta c6 gidi hann =k
b Voikva dO xéc dinh, ta phai tim duoc ma c6 d6 dai véi tir ma 13 nho nhat. Tuong ng v6i bai
toan nay ta cé gidi han Griesmer sau:

k-1
d0
=35
i=0

¢ Vi n va sd sai khi sira t xac dinh, ta phai tim dugc ma c6 sé ddu thong tin k 14 16n nhét (hay sb
dau thtra G 1a nho nhat) Tuong ing
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k-1
dy < n.kz
2" -1
d V6in va k xéc dinh, ta phai tim duge mé c6 khoang cach d la 16n nhit Tuong tng véi bai
toan nay ta c6 gidi han Plotkin sau:
vo1 bai toan nay ta c6 gidi han Hamming sau:
t
n—k i
2= Cy
. i=0
73/ Chon cau dung cua dinh ly vé kha nang phat hi¢n sai sau
a  Ma déu nhi phan c6 do thira (D > 0) véi khoang cach Hamming d, =1 6 kha nang phat hién
t sai thod man diéu kién t <d, +1
b Ma déu nhi phan c6 d6 thira (D > 0) v6i khoang cach Hamming d, >1 c6 kha nang phat hién
t sai thoa min diéu kién t <d, va c6
M4 déu nhi phan cé d6 thira (D > 0) v6i khoang cach Hamming d, >1 co kha nang phat hién

. 3 -1
t sai thoa méan di€u kién t < d0 —1 kha nang sira dugc t sai thoa man diéu kién: t < |: 02

d Mai déu nhi phan ¢ do thira (D > 0) véi khoang cach Hamming d, =3 co6 kha nang phat hién

. \ - Y A d() - ]-
duoc t sai thoa man diéu kién: t < >

74/ Thuc hién ma hoa Shannon - Fano ngu@)n roirac A sau :

ai al a2 a3 a4 aS ~ A 5 \ A
A= = s€ dugc két qua nao sau day:
p(a,) 1/2 1/4 1/8 1/16 1/16

a a, a5 a, a; |
2 {0 11 110 1110 1111}’
b {al a, a, a, as }
0 01 11 111 1111}’
a a, a, a, a
¢ {0 10 111 1110 1111}
a a, a, a, as
{0 10 110 1110 1111}
75/ Thyc hién ma hoa Shannon - Fano nguén roirac A sau :

4 a W ayaa 2, a4 | . X . R
A= = s€ duogc ket qua nao sau day:
p(a,) 1/16 1/16 1/8 1/4 1/2

a a, a, a, as |
{0 10 110 1110 1111}’
a a, a, a, as |
{0 11 110 1110 1111}’

a a, a, a, as
0 10 I11 1110 1111
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@ a, a, a, a, a
1111 1110 110 10 0
76/ Thuc hién ma hoa Shannon - Fano nguén roirac A sau :

4 a 4 4a 4 s ~ £ . R
A= = s€ duoc ket qua nao sau day:
p(a,) 1/4 1/2 1/8 1/16 1/1

a a, a, a, a
@ {10 0 110 1110 1111}
b {al a, a, a, as }
0 10 I11 1110 1111
a a, a; a, as |
¢ {0 01 11 111 1111}’
d {al a, a, a, as}_
0 10 110 1110 1111’
77/ Thuc hién ma hoa Shannon - Fano nguén roirac A sau :

a; a a a  a  ds | £, e o 4
A= = s€ dugc két qua nao sau day:
p(a,) 1/8 1/4 1/2 1/16 1/1

a a, a, a, as |
{o 10 110 1110 1111}’
@ {al a, a; a, aS}
110 10 0 1110 1111
a a, a, a, as |
‘ {o 11 110 1110 1111}’
d {al a, a, a, a }
0 01 11 111 1111}’
78/ Thuc hién ma hoa Shannon - Fano nguén roirac A sau :

ai al a2 a3 a4 aS ~ A 5 \ A
A= = s€ dugc két qua nao sau day:
p(a,) 1/16 1/4 1/8 1/2 1/16

a a, a, a, as |
{0 10 110 1110 1111}’
@ { a a, a, a, ds }
1110 10 110 0 1111
a a, a; a, as |
‘ {o 01 11 111 1111}’
a a, a, a, as |
d {0 11 110 1110 1111}’
79/ Thuc hién ma hoa Shannon - Fano nguén roirac A sau :

Ao a | |a a a a as
“pa)| |1/2 1/4 1/16 1/8 1/16] s& dugc két qua nao sau day:
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a, a, a, 4 } '
b

10 1110 110 1111

a, a; a, a

a
0
b a s ;
0 01 11 111 1111
c {
0

a, a, a, 4 }
b

11 110 1110 1111
a, a, a, aqa, a;
0 10 111 1110 1111
80/ Thuc hién ma hoa Shannon - Fano nguén roirac A sau :

4 a a a a as | £ . 3
A= = s€ duoc két qua nao sau day:
p(a,) 1/2 1/8 1/4 1/16 1/1

a a, a a, a; |

iy {0 10 110 1110 1111}’
@ {al a, a, a, a }
0 11 01 111 1111)°
a a, a, a, as

{0 10 111 1110 1111}
a a, a, a, as

{0 11 110 1110 1111}

81/ Thuc hién ma hoa Shannon - Fano ngu(‘A)n roirac A sau :

a; Qq a a a 4 | TRy & A
A= = s€ dugc két qua nao sau day:
p(a,) 1/2 1/716 1/8 1/4 1/1

a a, a; a, as |

! {0 01 11 111 1111}’
a a, a; a, as

{0 10 111 1110 1111}

a a a; a, as |

@ {o 1110 110 10 1111}’

a a, a; a, as |

{o 10 110 1110 1111}’

82/ Thyc hién ma hoa Shannon - Fano nguén roirac A sau :

ai al a2 a3 a4 aS ~ A 5 \ A
A= = s€ dugc két qua nao sau day:
p(a,) 1/2 1/4 1/16 1/16 1/8

a, a, a a, a
@ {0 10 1111 1110 110}
a a, a, a as |
{0 10 110 1110 1111}’
a a, a; a, as |
{o 01 11 111 1111}’
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a a, a, a, as |
0 11 110 1110 1111}’
83/ Thuc hién ma hoa Shannon - Fano nguén roirac A sau :

4 a a4 4y 4y d4s | £ ;s A
A= = s€ duoc két qua nao sau day:
p(a,) 1/16 1/4 1/8 1/16 1/2

a a, a, a, as |
{0 10 110 1110 1111}’
a a, a, a, as |

11 110 1110 1111}’

a a, a; a, as |
{ 01 11 111 1111}’

a, as
{1111 10 110 1110 0}

84/ Gia sir sau khi thuc hién ma héa Shannon - Fano ngué)n roirac A :
e a |_Ja a a5 a a

p(a,) 1/2 1/4 1/8 1/16 1/16
a a, as; a, a,

Ta c¢6 két qua ma hoa sau :
0 10 110 1110 1111

} Do dai tir ma trung binh 7 va entropy H(A)
dugc tinh theo biéu thirc

Hzip(ai)ni va H Zp logp ) s& c6 két qua nao sau day :
i=1

a  =H(A)=2,875;

" =H(A)=1875;

¢ "=1,875vaH(A)=1,95;
d 7=1,95vaH(A)=1,.875

85/ Thuc hién ma héa Shannon - Fano ngudn roi rac A sau :

4 a, 4 as a, as ~ £ . A
A= = s€ duoc két qua nao sau day:
p(a,) 0.5 0.25 0.125 0.0625 0.0625

a a, a; a, as |
{0 01 11 111 1111}’
{al a, a; a, 05}
0 10 110 1110 1111
a a, a; a, as
‘ {0 10 111 1110 1111}
d {al a, a, a, as }
0 11 110 1110 1111]°

86/ Thuc hién ma hoa Shannon - Fano ngué)n roirac A sau :
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0.25 0.5 0.125 0.0625 0.0625
a a, a a, a; |
{0 11 110 1110 1111}’
{al a, a, a, as };
10 0 110 1110 1111
a a, a, a, as
¢ {O 10 110 1110 1111}
d {al a, a, a, as }
0 10 I11 1110 1111
87/ Thuc hién ma hoa Shannon - Fano ngu(‘A)n roirac A sau :

a; a a, a4, a, as ~ L @ s 4
A= = s€ dugc két qua nao sau day:
p(a,) 0.125 0.25 0.5 0.0625 0.0625

a a, a, a, as

{0 10 110 1110 1111}

{al a, a, a, as }
110 10 0 1110 1111

a a, a; a, as |

‘ {0 01 11 111 1111}’
a a, a, a, a

{0 10 111 1110 1111}

88/ Thuc hién ma hoa Shannon - Fano nguén roirac A sau :

ai a] a2 a3 a4 aS ~ A 5 \ A
A= = s€ dugc két qua nao sau day:
p(a,) 0.0625 0.25 0.125 0.5 0.0625

a a, a, a, as

{1110 10 110 0 1111}
b {al a, a, a, da }
0 01 11 111 1111)°

a a, a, a, as |

¢ {0 11 110 1110 1111}’
a a, a, a, as

{0 10 110 1110 1111}

89/ Thuc hién ma hoa Shannon - Fano nguén roirac A sau :

4 a a, a, a, as| £ . R
A= = s€ duoc ket qua nao sau day:

4 a a4 G a, as ~ £ . A
A= @) = s€ duoc két qua nao sau day:
PG,

pla)[ 10.0625 025 0.125 0.0625 0
a a, a, a, as |

{0 11 110 1110 1111}’
a a, a, a, a4

{o 10 110 1110 1111}
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a a, a, a, das
@ {1111 10 110 1110 0}
a, a, a; a, a; |
{o 01 11 111 1111}’
90/ Thuc hién ma hoa Shannon - Fano nguén roirac A sau :
{ 4 } {al a, as a, as } ~ L, 2 s AL
A= = s€ duoc két qua nao sau day:
p(a,) 0.5 0.125 0.25 0.0625 0.0625
a a, a; a, as |
{0 01 11 111 1111}’
a a, a, a, as
{0 10 111 1110 1111}
a a, a a, a; |
{0 11 110 1110 1111}’
@ {al a, a, a, as}
0 110 10 1110 1111
91/ Thuc hién ma hoa Shannon - Fano ngu(‘A)n roirac A sau :
A={ “ }={a1 “ “ “ % }sé duoc két qua nao sau day:
p(a,) 0.5 0.0625 0.125 0.25 0.0625
a a, a; a, a; |
{o 11 110 1110 1111}’
a a, a, a, a,
b {1 00 010 0111 0101}
a a, a, a, a
¢ {0 10 111 1110 1111}
@ {al a, a, a, a5}
0 1110 110 10 1111
92/ Thyc hién ma hoa Shannon - Fano nguén roirac A sau :
A:{ “ }:{al % % W s }sé duoc két qua nao sau day:
pla,) 0.5 0.0625 0.125 0.0625 0.25
a a, a, a, as
{0 10 110 1110 1111}
a a, a, a, as
{0 10 111 1110 1111}
a, a, a; a, a; |
{o 01 11 111 1111}’

@ {al a, a, aq as}'
b

0 1111 110 1110 10

93/ Thuc hién ma héa Shannon - Fano ngudn roi rac A sau :
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4 a, 4 a, a, as ~ X, . s A
= = s€ duoc két qua nao sau day:
p(a,) 0.5 0.25 0.0625 0.125 0.0625

a a, a; a, as |
{0 01 11 111 1111}’

b {al a, a, a, as }
0 10 110 1110 1111

{al a, a, a, as }
0 10 1110 110 1111

a a, a a, a; |

{0 11 110 1110 1111}’

94/ Gia str sau khi thuc hién ma héa Shannon - Fano ngué)n roirac A :
A={ a, }z{al a, as a, a, }
p(a,) 0.5 0.25 0.125 0.0625 0.0625

a a, a; a, a

Ta c¢6 két qua ma hoa sau :
0 10 110 1111 1110

} Do dai tr ma trung binh ”va entropy H(A)

N

- S

duoc tinh theo biéu thic n = Z:p(ai )ni va H ZP logp ) s& c6 két qua nao sau
i=1 i=1

day :

n=H(A)=1,875;
b 1=H(A)=2,875;
=195 va H(A)=1,875:
d  "=1875va H(A)=1,95;

95/ Gia str sau khi thyc hién ma hdéa Shannon - Fano nguén roirac A

e a |_|a a, a, a, as as a, ag
p(a,) 0.25 0.125 0.0625 0.0625 0.25 0.125 0.0625 0.0625

a & & ¢~ g a, a, a, }

Ta c6 két qua mi hoa sau :
00 01 100 101 1100 1101 1110 1111

Do dai tr ma trung binh nva entropy H(A) dugc tinh theo biéu thirc n= Z pla n va
i=1

H(A) = —i ( )logp( ) s& c6 két qua nao sau day :
i=1

a  "=1875va H(A)=1,95;
b 7=1,95vaH(A)=1,875;
¢ "=H(A)=1,875;

1 =H(A)=2.75:

96/ Gia str sau khi thuc hién ma hoéa Shannon - Fano ngué)n roirac A :
e a | _ja & @ a a a a a,
p(a,) 1/4 1/8 1/16 1/16 1/4 1/8 1/16 1/16

50


Le Hoang Trung
Sticky Note

Le Hoang Trung
Sticky Note

Le Hoang Trung
Sticky Note


f 1 Ae a1 s a, as a, 4ag a4 a, a, g
Ta c6 két qua ma hod sau :
00 01 100 101 1100 1101 1110 1111

b0 dai tr ma trung binh nva entropy H(A) dugc tinh theo biéu thuc n= Zp n va
i=l1

H(A) = —28: ( )logp( ) s& c6 két qua nao sau day :
i=1

a  7=195vaH(A)=1875;
n—H(A)=2,75;

¢ N=H(A)=1875;

d  "=1875va H(A)=1,95;

97/ Gia str sau khi thuc hién ma hoa nguén roirac A :
e a |_Jja a as a, a,

pla,) 0.5 0.25 0.125 0.0625 0.0625
a a, a; a, a,

Ta c6 két qua ma hod sau :
0 10 110 1111 11100

} Do dai tor ma trung binh 7 va entropy H(A)

— 5
duoe tinh theo biéu thie: n=) p(a;)n; va H(A Z p(a;)logp(a;) s& co két qua nao sau
i=l1

day :
a  N=H(A)=2,875:
b 7=H(A)=1875;
¢ 1=1875va H(A)=195;

n=1,9375 va H(A)=1,875;

98/ Gia str sau khi thuc hién ma hoa nguén roirac A :
— 4; _ a, a, as a, a,
A pa)| (172 1/4 1/8 1/16 1/16

a,a, M. -, a,

Ta c6 két qua ma hoa sau :
0 10 110 1111 11100

} D¢ dai tr ma trung binh 7 va entropy H(A)

duoc tinh theo biéu thic n= ZSZp(ai)ni va H Zp logp ) s& c6 két qua nao sau
day : <

a  1=1875va H(A)=1,95;

b 7=H(A)=1875:
7=1,9375 va H(A)=1.875;

d  "=H(A)=2,875;

99/ Gia sir sau khi thyc hién ma héa ngudn roi rac A

— ai _ al a4 aS az a3
A pa)| 172 1/4 1/8 1/16 1/16
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a a, a; a, a

b0 dai tr ma trung binh ”va entropy H(A)
00 10 110 1111 1110

Ta c6 két qua ma hod sau :{

dugc tinh theo biéu thirc n= ip(ai)ni va H Zp logp ) s& ¢6 két qua nao sau
day : .

a  n=H(A)=1,75:
=375 va H(A)=1,875:

¢ 7=H(A)=2,875;

d "=H(A)=185

100/ Gia sur sau khi thuc hién ma hoa nguén roirac A :
Ja | a4 a a a a
_{p(ai)}_{1/2 1/4 1/8 1/16 1/16}

a a, a;, a, a,

Ta c6 két qua ma hod sau :
0 10 1100 1111 1110

} D¢ dai tr ma trung binh 7 va entropy H(A)

duoc tinh theo biéu thirc n= Zslp(ai )ni va H ZP logp ) s& c6 két qua nao sau
day : -

a  "=H(A)=195:

b 7=1,9375 va H(A)=1,75;
=2 v H(A)=1875;

d =187 va H(A)=1,87;

101/ Gia st sau khi thuc hién ma héa ngudn rdi rac A
a, a a, @ as a, a,
B { p(ai)} - {0.5 0.25 0.125 0.0625 0.0625}
a, aX oW S

Ta c6 két qua ma hoa sau :
0 10 1100 1111 1110

} D¢ dai tor ma trung binh 7 va entropy H(A)

_ 5
duoc tinh theo biéu thirc n = Zp(ai)ni va H Zp logp ) s& ¢ két qua nao sau
i=1
day :
a =187vaH(A)=2,1
b "=H(A)=1,975
¢ =1,9375va H(A)=1,275;

n=) va H(A)=1,875;

102/ Gia str sau khi thuc hién ma hoa nguén roirac A :

a, a a, as a, a,
A: =
p(a,) 0.5 0.25 0.125 0.0625 0.0625
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a a, a; a, a

Ta c6 két qua mi hoa sau :
00 10 110 1111 1110

} b0 dai tr ma trung binh ”va entropy H(A)

dugc tinh theo biéu thirc n= Zp n va H Zp logp ) s& c6 két qua nao sau
i=1
day :

a  7=25vaH(A)=185:

b 7=1,9375 va H(A)=1,87;
7=2,375 va H(A)=1.875 ;

d =2 vaH(A)=19;

103/ Gia sur sau khi thuc hién ma hoa nguén roirac A :
e | a4 a as a, a,
- { p(al.)} - {0.5 025 0.125 0.0625 0.0625}

a a, a;, a, a

Ta c6 két qua mi hoa sau :
00 10 1100 1111 1110

} Do dai tir ma trung binh ”?va entropy H(A)

duge tinh theo biéu thirc n = ZSIp(ai)ni va H(A) == 5 p(ai)logp(ai) s& ¢6 két qua nao sau
i=1 i=1
day :

12,5 v H(A)=1,875;
b 7=2375 va H(A)=1,975
¢ 1=255vaH(A)=1,775;
d 7= vaH(A)=1,675:

104/ Cho ma Cyclic C(7,4) c6 da thic sinh 1a g(x)=1+x+x’ tuong Umg da thic thong tin
a (x) =x+x St dung thuat toan 4 budc dé thiét 1ap tir ma hé thong ta duoc két qua nao dudi day :

1100101
5 0101010;
¢ 1000110;
d 0110111;

105/ Cho ma Cyclic C(7,4) c6 da thirc sinh 1a g(x)=1+x+x’ tuong Umg da thirc thong tin
a (x) =]+x° Su dung thuat toan 4 budc dé thiét lap tir ma hé thong ta dwoc két qua nao dudi day:
a 0101010;
b 1000110;
0011010;
d 0110111;

106/ Cho mi Cyclic C(7,4) ¢6 da thic sinh 1a g(x)=1+x+x’ tuong (mg da thic thong tin
a(x) =x+x° Su dung thuat toan 4 budc dé thiét 1ap tor ma hé théng, s& duge két qué nao duoi day :

a 0101010;
b 1110010;
1000110;
T 0110111;
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107/ Cho ma Cyclic C(7,4) co6 da thic sinh 1a g(x)=1+x+x" tuong tmg da thic thong tin
a(x) =]+x’ Su dung thuat toan 4 budc dé thiét 1ap tir ma hé théng, s& duge két qua nao duoi day :
a 0101010;
b 1000110;

¢ 1110010;
0111001;

108/ Cho ma Cyclic C(7,4) co6 da thic sinh 1a g(x)=1+x+x" tuong tmg da thic thong tin
a(x) =x’+x’ su dung thuat toan 4 budc dé thiét 1ap tr ma hé théng, s& duge két qua nao duoi

day:
a 0111001;
b 1000110;

1110010;
0100011;
109/ Cho ma Cyclic C(7,4) c6 da thirc sinh 1a g(x)=1+x+x’ tuong mg da thirc thong tin
a(x) =]+x"+x° Su dung thuat toan 4 budc dé thiét 1ap tir ma hé thong, s& dugc két qua nao dudi

day :
a 0100011;
b 0111001;

1110010;
1001011;
110/ Cho ma Cyclic C(7,4) c6 da thirc sinh 1a g(x)=1+x+x twong ung da thirc thong tin

a(x) =1+ x St dung thuét toan 4 budc dé thiét 1ap tor ma hé théng, s& duoc két qué nao dudi day :

a 1001011;
b 0100011;

1011100;
d 1110010;

111/ Cho ma Cyclic C(7,4) c6 da thiic sinh 1a g(x)=1+x+x’ tuong Umg da thic thong tin
a(x ) =]+x+x° St dung thuit toan 4 budc dé thiét 1ap tr ma h¢ théng, s& duogc két qua nao dudi

day :
a 1001011;
0101110;
¢ 1011100;
d 1110010;

112/ Cho ma Cyclic C(7,4) c6 da thic sinh 1a g(x)=1+x+x" tuong tmg da thic thong tin
a(x) =x+x’+x° Su dung thuat toan 4 budc dé thiét lap tor ma h¢ théng, s& duoc két qua nao dudi

day :
a 1011100;
b 0101110;

1001011;

0010111;

113/ Cho mi Cyclic C(7,4) c¢6 da thirc sinh 1a g(x)=1+x+x’ tuong Gmg da thic thong tin
a(x) =x’ Su dung thuat toan 4 budc dé thiét 1ap tor ma hé théng, s& duge két qua nao dudi day :
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a 0101110;
b 1001011;

@ 1010001
1011100;
114/ Cho mi Cyclic C(7,4) ¢6 da thirc sinh 1a g(x)=1+x+x’ tuwong Gmg da thuc thong tin

a (x) = X Sur dung thuat toan 4 budc dé thiét 1ap tor ma hé théng, s& duge két qué nao dudi day :
a 0010111;

0110100;
¢ 0101110;
d 1011100,

115/ Cho mi Cyclic C(7,4) ¢6 da thirc sinh 1a g(x)=1+x+x’ tuong Gng da thuc thong tin
a(x) =x’ St dung thudt toan 4 budc dé thiét 1ap tor ma hé théng, s& duoc két qua nao dudi day :
@ 1110010;
0101110;
¢ 0110100;
d 0010111;

116/ Cho ma Cyclic C(7,4) ¢6 da thic sinh 1a g(x)=1+x"+x’ tuong Gmng da thirc thong tin
a(x)=x+x" St dung thut toan 4 budc dé thiét 1ap tir ma hé théng ta duoc két qua nao dudi day:

a 0101110;
b 0110111;
1000101;
0101010;

117/ Cho mi Cyclic ((7,4) c¢6 da thitc sinh 1a g(x)=1+x"+x" tuong tmg da thic thong tin
a (x) =1+x° St dung thuét toan 4 budc dé thiét 1ap tir ma hé thong ta dwoc két qua nao dudi day:

a 0011010;
b 1000110;

0101010;
@ 0111010;

118/ Cho ma Cyclic C(7,4) ¢6 da thuc sinh 1a g(x)=1+x"+x" tuong Gmg da thirc thong tin
a(x) =x+x° Su dung thuat toan 4 budc dé thiét 1ap tir ma hé thong, s& duoc két qua nao dudi day :

a 1110010
b 0110111
¢ 1000110:

@ 0010110:

119/ Cho ma Cyclic C(7,4) c6 da thirc sinh 13 g(x)=1+x>+x’ tuong tmg da thic thong tin
a(x) =]+x’ su dung thuat toan 4 budc dé thiét 1ap tir ma hé théng, s& duge két qua nao duoi day :

@ 1101001;
0101010;
¢ 0111001;
d 1000110;
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120/ Cho ma Cyclic C(7,4) c6 da thtc sinh 1a g(x)=1+x"+x’ tuong tmg da thirc thong tin
a(x) =x’+x° Su dung thuat toan 4 budc dé thiét 1ap tr ma h¢ théng, s& duge két qua nao duoi
day:

1010011;
5 0111001;
¢ 1000110;
d 0100011;

121/ Cho ma Cyclic ((7,4) c¢6 da thirc sinh 1a g(x)=1+x"+x" tuong Gmg da thic thong tin
a(x) =1+x*+x’ Su dung thuat toan 4 budce dé thiét 1ap tir ma hé théng, s& duoc két qua nao dudi

day :
000101T1;
0

0100011;
¢ 0111001;
d 1110010;

122/ Cho ma Cyclic C(7,4) c¢6 da thuc sinh 1a g(x)=1+x>+x tuong ung da thuc thong tin
a(x) =] + x St dung thuét toan 4 budc dé thiét 1ap tir ma hé théng, s& dugc két qua nao dudi day :

a 1110010;
b 1001011;

0101100;
d 0100011;
123/ Cho ma Cyclic C(7,4) c¢6 da thuc sinh 1a g(x)=1+x"+x’ tuong Umg da thic thong tin

a(x ) =]+x+x’ St dung thuit toan 4 budc dé thiét 1ap tr ma hé théng, s& duoc két qua nao dudi

day :
a 1001011;
1001110;
¢ 1110010
d 1011100:

124/ Cho mi Cyclic ((7,4) c6 da thirc sinh 12 g(x)=1+x"+x" tuong tmg da thic thong tin

a(x) =x+x’+x° Su dung thuat toan 4 budc dé thiét 1ap tir ma hé thong, s& duoc két qua nao dudi

day :
a 1001011;
0100111;
¢ 1011100;
d 0101110;

125/ Cho ma Cyclic C(7,4) c¢6 da thic sinh 1a g(x)=1+x+x’ tuong (mg da thirc thong tin
a(x) =x’ Su dung thuat toan 4 budc dé thiét 1ap tor ma hé théng, s& duge két qua nao dudi day :

a  1001011;
0111011

¢ 1011100;

d 0101110
126/ Cho ma Cyclic ((7,4) c¢6 da thirc sinh 1a g(x)=1+x"+x" tuong tmg da thic thong tin
a (x) = X Su dung thuat toan 4 budc dé thiét 1ap tor ma hé théng, s& duge két qué nao duoi day :
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@ 1110100;
1011100;
¢ 0010111;
d 0101110;

127/ Cho mi Cyclic ((7,4) c¢6 da thirc sinh 1a g(x)=1+x"+x" tuong Gmg da thuc thong tin
a(x) =x’ St dung thudt toan 4 budc dé thiét 1ap tor ma hé théng, s& duge két qua nao dudi day :

a 0101110;
b 0110100;

@ 1110110;
0010111;
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CHUONG 5: LY THUYET THU TOI UU

1/ Thu tin hiéu khi c¢6 nhiéu la mot bai toan théng ké:

bung

b Sai

2/ Nhiém vu ctia méay thu 14 phai chon 10i giai, do d6 may thu con duogc goi la so dd giai Yéu cau cua
so d6 giai 1a phai tim 10i giai dung (phat o; ta phai tim duoc [3;) Trong thuc té c6 rat nhiéu so do
giai Trong tit ca cac so dd giai co thé c6 thi tai mot so dd bao dam xéac sudt nhan 16n phai ding 13 16n
nhat (xac suat gidi sai la bé nhat) So d6 nay duogc goi 1a so d6 giai to1 wu. Khi d6 nguoi ta goi “May
thu xay dung theo so d6 gidi t61 uu dugce goi la may thu to1 wu” Két luan nay ding hay sai ?

a Sai

Dung

(X/. P i = 9 m z . . Xo 4 .
3/ Ay (u) > pg 1; Vi < la quy tac giai to1 vu viet dudi dang ham hgp 1ly. Chon cau
ploy 1#

dlang trong céc cau sau:

[E—

[S—

a  Néumoi tin hi¢u gui di déu dong x4c sudt thi Ay (u) 0 VéiVvViz!
Néu moi tin higu giri di déu dong xéac suét thi Ay, (u) >1 Véi Vi#/
¢ Néumoi tin hi¢u guri di déu dong x4c sudt thi A (u) <1 Vé6iVi#l
d  Néumoi tin hiéu giri di déu dong xac suat thi Ay (u) 1 Véi Vi#l

4/ Pinh nghia bd loc phdi hop tuyén tinh thu dong :” Bi voi mot tin hiéu xac dinh, mét mach tuyén

tinh thu dong dam bao ty 56 Pry = (Ej cue dai & mot thoi diém quan sdt nao dd'y sé dwoc goi la
S
ra

mach loc phoz hop . tuyén tinh thu dong cua tin hiéu do Trong do Pra 14 1y s6 giita cong sudt trung
binh ciia nhiéu & dau ra bé loc dy va cong sudt dinh cia tin hiéu” Pinh nghia ndy ding hay sai ?

Sai

b  Dung

5/ Qua trinh xir 1y tin hiéu trong may thu t6i wu dugc goi 14 xir Iy ti wu tin hiéu Xir Iy dé nhan 10i giai
c6 xac suat sai bé nhat Chon cau diing nhat vé xu 1y toi wu céc tin hi€u:

Dua vao céc tiéu chuan to1 vu, bang cong cu thong ké toadn hoc nguoi ta xac dinh dugce quy tic
giai to1 uu, do d6 ngay nay ly thuyét truyén tin dd@ cho phép bang toan hoc tong hop dugc may
thu t61 uu.

b  Viéc tong hop cac may thu (xay dung so do6 giai) chi can ctr vao cac ti€u chuan chat luong

mang tinh chat chirc nang ma khong mang tinh chat thong ké.

¢ Anh huong cua nhieu 1én chat lugng cua may thu toi uu chi duoc tinh theo ty so tin/tap

d Viéc tong hop may thu tdi vu la dua vao truc giac, kinh nghiém, thi nghi¢m
6/ Gia su o; la tin higu da gui di, c6 xac sut p( ) duogc goi 1a xac suét tién nghiém & may thu ta
nhan dugc u(t) , tr u(t) qua so dd giai ta s& c6 101 giai B, ndo d6 Nhu vay o; da duge gui di voi
mot X4c suat p(OL / / u) - duoc goi la xac suét hau nghi¢m. Do do6 xéc suét giai sai s€ la:

p(sai/u,B;)=1-p(a;/u)

Xét hai so do giai:
-Tir u(t) chota By - goilasodd (1)
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- T u(t) cho ta 3, - goi 1a so dd (2)
Néu p(sai/u,Bl) < p(Sai/u,Bz) ta rat ra két luan so d6 (2) t6i wu hon (1) Khang dinh nay ding

hay sai ?
Sai
b  Dung

7/ Tin higu tong quat c6 dang: C; (t) = Co; (t)cos (ot +¢(t)+ @)
Chon cau sai trong cac cau sau:

Viée xu Iy tdi wu tin hiéu khong phu thude duomg bao Cg;(t) va tin sé tic thoi
dé(t)

(t)= T\
o (t)=w+ "

dé(t)
dt
¢ Néuviéc thu C;(t) can biét @, (dé diéu chinh h¢ théng thu) thi duoc goi 1a thu két hop Néu

b Khixirly t5i wu tin hiéu ta can biét dudng bao Cy; (t) va tan s6 tirc thoi o; (t) =+

viée thu C;(t) khong can biét Po (¢é didu chinh hé théng thu) thi duoc goi la thu khong két
hop

d Thuyc té khi T thay doi s& lam cho (¢ thay d6i T chi bién thién it nhung ciing da lam cho 0N
thay ddi rat manh Khi d6 ta phai chuyén sang thu khong két hop.

8/ Cho dau vao mach tuyén tinh thy dong mot dao dong c6 dang: y(t)=C;(t)+n(t) Trong do
Ci(t) 1a thé hién cua tin hiéu phat di (con dwoc goi 1 tin hiéu t6i) n(t) 1a nhiéu cong, trang, chuan

Bai toan tong hop mach la tim biéu thirc giai tich ctia ham truyén phic K, (®) cua mach tuyén tinh
thu dong sao cho & mdt thoi diém quan sat (dao dong nhan dugc) nao do dé Pra dat max, &p dung
Y : 1 7 2
cong thirc bien d6i nguge Fourier tinh duge p,, < N I ‘Siv (2nf )‘ df Trong d6 S;, (o) 1a mat do
0

phé (bién) phuc cua thé hién tin hiéu & dau vao mach tuyén tinh
. E.
Theo dinh ly Parseval, ta co: p,ymax = N_l (*)
0

trong d6 E; = _[ ‘Siv (2nf )‘2 df 1a ning lwong cua tin hiéu toi

Chon cau sai trong nhitng nhan xét sau :

\ oy . S , Ao
a Tu(*) chingtotyso p,, = (Ej chi phu thudc vao nang lugng cua tin hi€u va bai toan phat
ra

hién dang cua tin hiéu la khong quan trong
b Tu (*) chingto: Ty so gitra cong suat dinh cua tin hi¢u va cong suat trung binh cia nhicu &

dau ra bd loc ay chi phu thudce vao nang lugng

\ , o A S . Ao LA a1 s .

¢ Tu (*) ching to ty so p,, = (Ej chi phu thudc vao nang lugng cua tin hiéu ma hoan toan

ra
khong phu thudc vao dang ctia n6

Tir (*) chimg 6 ty s6 Pra = (%J hoan toan phu thudc vao dang cia nd

ra
cua tin hi¢u ma hoan toan khong phu thudc vao dang cua no.
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9/ Cho kénh nhi phéan, dbi xtng, khong nh¢ cé nhiéu cong, tréng, chuén theo mé hinh sau:

1 p(B;/a
p(al):E al (1 1)

p(By/az) p(by /o)

p(ay)=

1
L
2 (B> /atr)

Xac suat sai toan phan p ( xac suat sai khong di€u kién) 1a

ps = P(%)-P(Bz /al) +P(0‘2)-P(B1 /(12)

\/ﬁ
e, 2 P\T
Gia st tinh duoc P(Bz /ocl \/_ J‘ exp 2 dn=¢| - |=—

khi do pg s€ bang biéu thirc nao dudi day:

)
bl
2
1 1
° ¢(F}

10/ Tai dau vao b loc tuyén tinh tac dong tin higu: x(t) = s(t) + n(t)
Trong d6 n(t) 1a tap am trang, chuan, dung Con s(t) 1a xung thi tan doc 1ap vaoi n(t) va c6 dang:

S(t) _ {A.CA(t_T) t<T
0 t=> I

a

Ham truyén K, (jo)=kS (jo)e T

) c N 1eQF e JoT
Ham truyén ctia b loc (KO (jo)=kS (jw)e

) sao cho ty s0 tin trén tap ¢ dau ra cia bé loc dat cuc
dai s€ 1a biéu thirc nao dudi day

a Ko(jo)=-

A+jo
kA
Ky (jo) _cho

kA
c K,(jo)=—
o(Jo) Ao

. KiA
d K,(jo) =
o(J®) Atio
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