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Ma to1 vu

* Trong mot doan van ban, cac ky tu co tan suat
xuat hién khac nhau.

=2 dung ma tirc thoi dé ma hoa ky tw co tan suat
cao nhat thanh twr md co do dai ngan nhat.

Bai toan: cho trudc cac tan suat xuat hién cua
cac ky tu, tim ma to1 wu nhat.
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Nguodn thong tin

Pinh nghia: Nguon théng tin bao gobm bang ky
tw {a,, a,, ..., a,} cung v6i phan phoi xac suat
cua chung P(a,), P(a,), ..., P(a,) thoa:

* P(a;) +P(a,) +... +P(a,) = 1.
* 0<P(a) < 1.

Vi du:

Symbol
Probability
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D06 dai ma to1 vu

* Do dai ma trung binh (average length)

o Ma t6i wu nhat 1a ma c¢6 d6 dai ma trung binh
nho nhat (theo nghia chu61 ma s€ dugc nén
ngan nhat co the dugc)
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VD ma to1 vu
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Figure 2: Morse code Ma ASCII
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Ma Hutftman

Pinh nghia: Cho trudc nguon thong tin S, ma
Huffman 1a ma tirc tho1 c6 d6 dai ma trung
binh nho nhat L_. (S).

Vi du: mot ma Huffman cho nguon thong tin sau

Symbol A F B C D F
Probability (04 0.2 0.1 0.1 0.1 0.1
A F B C D F
0 10 1100 1101 1110 1111

L=04+2(0.2)+4.4(0.1) = 24.
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Xay dung ma Huifman nhi phan

* 2 Ky tir nguon {a,, a,}:
— Tu ma twong trng la 0 va 1.
—Pddaicactrma=1.
* 3Ky tu nguon {a,, a,, a,} trong do6 P(a,) cao
nhat:
— Rut vé truong hop 2 ky tw a, va a, ; voi P(a, ;) =
P(a,) + P(a;). a azs
0 1
— Tach tr ma ‘1’ thanh hai tr ma 10’ va ‘11’

a, az asg

0 10 11
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Tong quat

* S languodn thong tin vo1 bang ky tu {a;, a,, ..., a,} va
cac phan phoi xac suat P(a;) > P(a,) > ... > P(a,).

. Nguon thong tin S* gom n—1ky tu {al, Qyy vvy Ao
vakytua | vOlcac xac suat tuong ung 1a P(a,),
P(ay), ..., P(a,,) va P(a,, ,)=P(a, ) + P(a,).

Dinh ly: Gia suw K* la ma Huffman cho S*. Khi do ma
cho S co dang

a) a3 . Gp_3 1 ay
K*(a1) K*(a3) ... K*(an-2) K*(@n-14)0 K*(gn-14)1

Luwu ¥: sap xép ky twa,.; , twong ung thwr tw cua P(a,_;,)
trong day xdc sudt dugc Sap xep.
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Vidu

* Tim m3 Huffman cho nguon thong tin sau

. Kétqué: A E ¢C D F
00 11 010 011 100 101

* DO da1 ma trung binh:

Lain(S) = 2(0.4)+2(0.2) +3(0.4) = 2.4.
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Cac budc thuc hién

0.4 0.4 0.4
0.2 0.2 0.4
0.2 0.2 .
0.1 0.2 § 0

0.1 N.2
v

.
4 ... 00 )2 .

2...0 0.2 . 10

0.2 . {0.1 .

ntnhut@hcmus.edu.vn



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ma Huffman mo rong

« Bang ky tu ma gom k>2 ky tu (k>2).
* Vidu:
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Tom tat

M3 t0i uu
Nguon thong tin
D6 dai ma tbi uu
Ma Huffman
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Peé tai nhom

* Matusua|l]:
1. Reed-Muller code

2. Cyclic code
3. BCH code

 Nén dir ieu [2] :
1. Arithmetic code
2. Lempel-Ziv code

1. Jirn Adamek, Foundations of Coding

2. Dawvid J. C. Mackay, Information Theory,
Inference, and Learning Algorithms.
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Homework

» Poc lai chuong 2 [1] va lam céc bai tip cudi
chuong.

* Poc trude chuong 3 [1]
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Bai tap 1

* Tim ma Huffman cho 3 truong hop sau

Prob. (1% source) 3 3 5

8 3 8
Prob. (2™ source) | 0.1 02 0.1 03 005 0.1 0.05 0.1
Prob. (3™ source) | 0.15 0.15 0.15 0.15 0.1 0.1 0.1 0.1
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Bai tap 2

» Tim s0 ky tu ma nho nhat dé ma tic thoi cho
cac nguon thong tin trong bai tap 1 sao cho dd
dai ma trung binh khong 16n hon 1.5.

Prob. (1% source) | 1 L 1 5 5 3

) 8 8 8
Prob. (2™ source) | 0.1 02 0.1 03 005 0.1 0.05 0.1
Prob. (3™ source) | 0.15 0.15 0.15 0.15 0.1 0.1 0.1 0.1

ntnhut@hcmus.edu.vn



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai tap 3

» Tim tat ca cac ma Huffman nhi phan cho bang
ky tu {A, B, C, D}, bi€ét rang A xuat hién nhi€u
gap do1 B, con B nhiéu gap doi1 C va D.

ntnhut@hcmus.edu.vn



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai tap thuc hanh

1. Viét chuong trinh C tinh tan suat xuat hién
cua tung ky tu trong mot file van ban tiéng
Anh.

2. Dung Matlab viét ham 1ap ma Huffman cho
mot nguon thong tin cho truoc.
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