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»  Sinh vién duoc phép sii dung (1 tr A4 chép tay.

o Sinh vién lam bai truc tiép (trink bay ngiin pon) trén dé thi va nop lai,

o Déthigdm 5 ciu {6 trang).

Hovaténsinh vitn: ... e MSSV: i

Ciu 1: (2d) Xét ngudn rai rac 3 ky hiéu dugc truyén di duéi dang 3 tin hidu si(t) wong (mg nhw Hinh.

4 s1(¢)

] .
0 3 t(s)

s2(t) 4 s3(t)
2
1 3 t(s) oLt 3 otes)

a) Tim va viét cac phuong trinh biéu dién cdc tir hi¢u si(t) theo 1 tép tin hiu truc chudn?

b) Tinh téng nang lugng cua cac tin hiéu si(t) va tim gia tri ning

A
lugng nhé nhét cua cac tin hiéu khac biét di;(t) = si(t) — s;(t), Vij? y(®)
¢) V& so db khéi bo thu va giai thich rd hoat dong dé quyel dinh cac 1 1 -
ky hi¢u phdt? Ugc lugng tin higu phat sit) wony rusng hop tin -05 1 3 t(;)

hi¢u thu ¢6 dang y(t) nhu Hinh?

di(t) = u(t) - uft-1)
Gafth = fu(t-1) - 0-35 syri( 23
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St = Jsgrii2nd
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Céu 2: (2d) Cho hé théng thu nhi phan s6 hai muac 0 V (60%) va S V. H¢
thdng hoat déng trong méi trudng nhiéu céng ¢o phan hd xac suat nhu Hinh.

a. Trong trudmg hop bd quyét dinh dung tiéu chuan likelihood cuc dai, xac
dinh mirc tin hiéu ngd ra bg quyét dinh khi gia tri mau ngd vao bd quyet
dinh142.2 V?

b. Trong truong hop bo quyét dinh ding ngudng V iy = 2.5 V, tinh xdc sudt
151 bit cia hé thong?

v

c. Tim gia tri ngudng t1 wu Vp, dé xéc suét 161 bit cua hé théng 14 nho nhét?

v

-4 61 45 9

Spdf=4x (k- 0.2 =12 K= 008
LO=(02-k)x22: 4+ Kk=0.1325
L3=(02-k)x(5-22)/4+Kk=0.1550
EhO=p0.L0 = 0.6 x .1325=0.0795
LhS =pS. LS = 44+ 01850 = (L0620

L hth max <> qurces dinh mie 0V

Khi Vi =28V thi Lth = (0.2 -l v 2504 000 SRS va Peld - Pes
2 Pe=p0.Peth = pSPeS=Pelh = LS x (Lth - 0.2 1 02878

Khi 1< Vo <dth Pe = plPel) + pS.Pes

Poeth = (4~ Vel 2 - kyoveh 4 - Ky 2

PeS=(Vth-Tiv 02—k (5= Vihy 4102

<> Pe min khi Vith -4

Cé thé nhan xét nhanh dua vao dién tich hinh hoc cua vac sudt 16i Pe min khi Veh xay ra o ngay
ria 1 V hoac 4 V. Do p5 = 40% nho hon nén Vth - 4V «& cho Pe min,

Cau 3: (3d) Cho bd ma hoa khdi nhi phan ¢6 tir ma ¢ = {ca, ¢s_Cy. C3. €2, €1, Co} duge xay dung tir chudi
bit thf)ng tin ng(‘) vio b = {b}, b,, by, b()} nhu sau: ¢ = {b}, ba, b, by + ba+ by bo, by + by + by, by + by +
bo}. (Luu y phép cong + theo modulo-2, nghia la 1 - | = 0).

a) Xac dinh khoang cach Hamming cta bd mi? B ma c6 kha nang phan biét 156i 1 bit voi 16i 2 bit
khéng?

b) Trinh bay 1 phuong phép phat hién va sira 16i ciia bé mi trén? Trong truémg hop thu duoc chudi bit
1010101 thi o 13i xay ra teén kénh truyén khéng? Xac dinh chudi bit thdng tin ban dau véi kha
nang xdy ra cao nhat? Giai thich?

¢) Thiét ké | bd ma héa khdi nhi phan c6 khoang cach Hamming bang 47 Nhin xét vé kha nang phat
hién va sira 161 cua bd ma thiét ké? B6 mi thiét ké méi nay c6 uu diém gi hon so voi bd ma ban dau?

a) Liét ké toian bd 16 tir ma tir dé xae dinh dooc Wioang cach Thanming hone 3. Khi do, bi ma cé
Kha ndng phat hicn ciae 16i 1 hit va 16i 2 bi. Lay eiien, ho ma khange ¢o kha nang phin biét 16i 1
hit v i 16i 2 bit.

b) Phuong phip 1: dé tim trong biang md xem chuadi bit thu ¢o trang vai tir ma nao khong, néu
khong sé phat hién chudi bit thu bi 16i. D¢ sua 1i, do tim trong bing ma xem chudi bit thu sai
khic voi tr ma nao it nhat thi ¢ quyét dinh sia 16i trong ang.
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Phuong phap 2: tim ma trin sinh G véi e = by Gt dé tinh ma trfin kiém o 1 véi G x H' =
va tinh bang hicu Bicn syvodrame ¢ FY v Gi e mas hinh 130 ¢ (o0 dly chi i xer cde 161 1 bit). Uing
vii chudi Bt tha v, tinde Bice hicn vondreste — oL H A e bang hicu hién s el rome xem trony
dmg voi me hint 103 wao de saa 1o

Do chudi bit thu 11101 trang voi tir ma cua bit thong tin 1011 nén xem nhw khong cé 16i trén
kénh truvén va chudni bit giai misé ia 1011

¢) Dé tang khoing cich Hamoing 16n 4. ¢o 8 dung thém bit kiém tra chan/ié. Khi do, bhé mi ch
khi nang phat hion cae 1ine Ldon 3 it vs - o wlo sdne sua 10i 1 bite Ngodi Lha nang phit hign
thém 108 3 it b nd ot WO eim o0 blia neas ooe wiig by 1 ity i 101 2 Dt

Ciu 4: (2d) Cho chuéi bits={1,0,1, 0,1, 0,0, 0, 0, e} VO tbe dQ bit R, = 6 Kbps. V& dang song
minh I hoa va tinh pham vi bang thong cua tin hi¢u sau di¢u ché trong mdi trudmg hop sau:

a. Dung diéu ché PAM nhij phan vOi dd rong sung 25%.

b. Dung diéu ché 8-ASK vai tin s6 song mang 10 KHz.

a) PANM nhi phan nén R, = Ry,

Do do rong xung 253% néa biang thong ting 4 Finso vari tidu chuin 2 BW=4v R, /2=12KHz =
[0+ 12} KH»s

By 8-ASKnén R, =R 3= BW - R 2Rt i KHy

Cau 5 (1d): Cho vi du minh hoa vé bd ma hoa ngudn gom S ky hi¢u kem xac suit tuong img sao cho
khi thuc hién giai thudt Shannon-Fano thi cho it nhdt 2 két qua c6 hiéu sudt ma hda khac nhau?

Ky hicu | Nacsuat | botgoal Két qua 2

A 0.40 1 i 1| 1 2
B 0.20 0 1 ] 3 1 0 2
¢ RE 0 , i 3 0 | 1 2

o egs [T Tg TR e

O T T R

CChicw Sai g binh | 700 328
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