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n 

. 

var a, b, Ea, Eb, Pa, Pb: extended; 

    i, s: longint; 

begin 

randomize; 

a:=0; b:=0; s:=1; 

for i:=1 to 10000000 do 

  begi n 

    if s=1 then  

           if random < 26/(30+7+12+26) then 

                              begin  

                                 s:=2; 

                                 b:=b+1; 

                             end  

                  else a:= a+1; 

    if s=2 then   

            begin 

               a:=a+1; 

               s:=1; 

            end; 

end; 

Pa:= a/(a+b); 

Pb:=b/(a+b); 

writeln(Pa:10:7,'  ',Pb:10:7); 
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Ea:= -30/(30+7+12+26)*ln(30/(30+7+12+26))/ln(2) 

     -7/(30+7+12+26)*ln(7/(30+7+12+26))/ln(2) 

 -12/(30+7+12+26)*ln(12/(30+7+12+26))/ln(2) 

 -26/(30+7+12+26)*ln(26/(30+7+12+26))/ln(2); 

Eb:= -19/(19+7)*ln(19/(19+7))/ln(2) 

     -7/(19+7)*ln(7/(19+7))/ln(2); 

writeln(Ea*Pa+Eb*Pb:10:5); 

end. 

. 
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 1.5. 

1 = 2/3, p2 = 1/3. 

= 2/3 log2(3/2)+ 1/3 log2(3)  0.918  

 11% 

 

uses crt; 

var f:file of byte; 

    a,b,c,d : byte; 

    i, da, db : longint; 

    E:real; 

begin 

assign(f,'c:\kpt1.txt');rewrite(f); 

 a:=ord('a');b:=ord('b'); 

da:=0; 

db:=0; 

 for i:=1 to 640000 do 

      begin 

       if random<=2/3 then 

  begin 

                    write(f,a); 

da:=da+1; 

  end 

                else 

begin 

                    write(f,b); 

db:=db+1; 
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  end 

end; 

close(f); 

clrscr; 

E:=(da/640000*ln(640000/da)+ db/640000*ln(640000/db))/ln(2); 

writeln('   ty le nen con = ',round(E/8*100), '%'); 

Readln; 

end. 
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var f:file of byte; 

    a,b:byte; 

    M:char; 

    i:word; 

    Ea,Eb,pa,pb,E:real; 

begin 

assign(f,'c:\CPT1.txt');rewrite(f); 

 a:=ord('a');b:=ord('b'); 

 M:='a'; 

da:=0; db:=0; 

 for i:=1 to 64000 do 

 case M of 

      'a':begin if random<1/3 then 

                   begin write(f,a);M:='a'; end 

                else 

                   begin write(f,b);M:='b'; end; 

          end; 

      'b':begin if random<1/2 then 

                   begin write(f,a);M:='a'; end 

                else 

                   begin write(f,b);M:='b'; end; 

          end; 

 end; 
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close(f); 

Ea:=(1/3*ln(1/(1/3))+ 2/3*ln(1/(2/3)))/ln(2); 

Eb:=(1/2*ln(1/(1/2))+ 1/2*ln(1/(1/2)))/ln(2); 

pa:=3/7; pb:=4/7; 

E:=pa*Ea+pb*Eb; 

writeln('   ty le nen = ',round(E/8*100),‟ %‟); 

Readln; 

end. 
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  1pp ba  

  51/30pa 51/21pb  

 

var f:file of byte; 

    a,b:byte; 

    M:char; 

    i,j:word; 

    Ea,Eb,pa,pb,E:real; 

    Na,Nb,N:real; 

begin 

assign(f,'c:\CPT2.txt');rewrite(f); 

 a:=ord('a');b:=ord('b'); 

 M:='a'; 

 Na:=0;Nb:=0;N:=10*64000; 

 for j:=1 to 10 do 

 for i:=1 to 64000 do 

 case M of 

      'a':begin if random<2/5 then 

                   begin write(f,a);M:='a';Na:=Na+1;  end 
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                else 

                   begin write(f,b);M:='b';Nb:=Nb+1; end; 

          end; 

      'b':begin if random<6/7 then 

                   begin write(f,a);M:='a';Na:=Na+1; end 

                else 

                   begin write(f,b);M:='b';Nb:=Nb+1; end; 

          end; 

 end; 

close(f); 

Ea:=(2/5*ln(1/(2/5))+ 3/5*ln(1/(3/5)))/ln(2); 

Eb:=(1/7*ln(1/(1/7))+ 6/7*ln(1/(6/7)))/ln(2); 

writeln('   pa=',Na/N,' pb= ',Nb/N); 

pa:=Na/N; pb:=Nb/N;  {pa=30/51  & pb=21/51} 

E:=pa*Ea+pb*Eb; 

write('   ty le nen = ',round(E/8*100)); 

end. 

 1.8 

15%. 
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n   1ppp cba  

  77/35pa ,  77/30pb , 77/12pc  

var  

f:file of byte; 

    a,b,c:byte; 

    M:char; 

    i,j:word; 

    Ea,Eb,Ec,pa,pb,pc,E:real; 

    Na,Nb,Nc,N,R:real; 

begin 

assign(f,'c:\CPT3.txt');rewrite(f); 

 a:=ord('a');b:=ord('b');c:=ord('c'); 

 M:='a'; 

 Na:=0;Nb:=0;Nc:=0;N:=10*64000; 

 for j:=1 to 10 do 

a 
b 
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 for i:=1 to 64000 do 

 Begin 

 R:=random; 

 case M of 

      'a':begin if R<3/5 then 

                   begin write(f,a);M:='a';Na:=Na+1;end 

                else 

                   begin write(f,b);M:='b';Nb:=Nb+1;end; 

          end; 

      'b':begin if R<1/5 then 

                   begin write(f,a);M:='a';Na:=Na+1;end 

                else if R<3/5 then begin write(f,b);M:='b';Nb:=Nb+1;end 

                else begin write(f,c);M:='c';Nc:=Nc+1;end 

          end; 

      'c':begin if R<2/3 then 

                   begin write(f,a);M:='a';Na:=Na+1;end 

                else 

                   begin write(f,b);M:='b';Nb:=Nb+1;end; 

          end; 

 end; 

 end; 

close(f); 

writeln(' ..........', Na+Nb+Nc, '=' ,N); 

Ea:=(3/5*ln(1/(3/5))+ 2/5*ln(1/(2/5)))/ln(2); 

Eb:=(1/5*ln(1/(1/5))+ 2/5*ln(1/(2/5))+ 2/5*ln(1/(2/5)))/ln(2); 

Ec:=(2/3*ln(1/(2/3))+ 1/3*ln(1/(1/3)))/ln(2); 

pa:=Na/N; pb:=Nb/N; pc:=Nc/N; {pa:=35/77; pb:= 30/77; pc:= 12/77;} 

writeln('  pa=',pa:3:7,' pb=',pb:3:7,' pc=',pc:3:7); 

E:=pa*Ea+pb*Eb+pc*Ec; 

write('   ty le nen = ',round(E/8*100)); 

end. 
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p1, p2, ...., pm  

Bit t = 

1 2... n  

m

j

jj

n

i
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n
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n

)(L)(p

nA
=

m

j

jj ap
1

)(  

( )=p( 1)p( 2)...p( n )(L

. 

). 

.  

 

  a -> 100 

             b -> 1000 

             c -> 0 

. 

 2.3:  

= A + C. 

 2.4:  

.  

Như , . 
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 2.2. 

. 

 2.3. (Kraft-McMilan)  

={a1, a2, ..,am

i= (ai) 1
2

1m

1i
i

. 

- )  

- ) 

). 

  

. 

 

={a1,a2,......am 1  p2  ... 

 pm  như sau. 

i i sao cho 
1

2

1

2 1r i ri i
p . 

p pj i ri

1

2 1  nên ri  rj  . 

 

Q1 = 0 

Q2 = p1 

Q3 = p1+ p2 

Q4 = p1+ p2+ p3 

..... 

Qm = p1+ p2+.......+ pm-1 
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1, p2 ,..., pm>0 nên Q1< Q2<......<Qm<1 

 x= ....
2

...
222 3

3

2

21

k

k  

i

0, i 2 3... k

1

2

1

2

3

42

i 2 3.... k .  

1< Q2<......<Qm

i i

 i i

i i

i

i bit.  Shannon. 

 . 

Input. 1  P2 ..... Pn 

Out put. [i]  
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. 

const n=20;   } 

var  P:array[1..n] of real; } 

      code:array[1..n] of string; } 

Procedure coding; 

Var     S,Q,w: real; 

i,j,r:integer; 

Begin 

Q:=0; 

for i: =1 to n do 

begin 

   r:=1;w:=1/2; 

while not (w<= P[i]) do begin w:=w/2;r:=r+1;end; 

   code[i]:=''; 

   S:= Q;Q:=Q+ P[i]; 

   for j:=1 to r do 

     begin 

S:=S*2; 

     if S>1 then begin S:=S-1;code[i]:=code[i]+'1';end 

Q:=0; 

for i:=1 to n do 

begin 

   r:=1;w:=1/2; 

   while not (w<= Pi) do 

 begin 

 w:=w/2;r:=r+1; 

 end; 

   code[i]:=’’; 

   S:=Q;Q:=Q+ Pi; 

 

   for j:=1 to r do 

   begin 

   S:=S*2; 

   if S>1 then  

 begin  

 S:=S-1; 

 code[i]:=code[i]+'1' 

 end  

    else code[i]:=code[i]+'0' 

                end; 

            end; 
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else code[i]:=code[i]+'0' 

     end; 

end; 

End; 

{ .} 

const U:array[1..n] of integer= 

(371,332,313,257,252,249,205,202,178,173,151,132,123,107,73,59,48,4,2,1); 

Var i:integer; 

    s:real; 

    f:text; 

Begin 

} 

s:=0;for i:=1 to n do s:=s+U[i]; 

for i:=1 to n do  

begin  

p[i]:=U[i]/s;code[i]:=''; 

end; 

} 

Codi ng; 

{Gh } 

assign(f,'c:\kq.txt');rewrite(f); 

for i:=1 to n do writeln(f,code[i]:15,U[i]:5); 

close(f); 

End.  

 2.4. 

={a1,a2,......am 1  p2  ...  

pm>0.  
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i i

i

i
2i

i
2

p

1
log1r

p

1
log  

m

1i

ii rpr  

m

1i i
2i

m

1i i
2i 1

p

1
logpr

p

1
logp .  

Hay Entropy( )  r  < Entropy( )+1. 

). 

 

.  

i ={a1,a2,.....,am 1  p2 ......  pm >0. 

 trên 1=  (a1), e2=  (a2),..., 

em=  (am 1, e2,...., em  1, 2,...., m.  

m

i

iip
1

.  

Ta đi .  

 

: 

-  

-  

 .  

 

. 
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 2.5 

"1".  

: 

( p1 p2  ... 

 pm 

.  

.  

- ).   
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 . 

1.
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2. ( 2

. 

3. 

"b" thêm 1. 

4. 

1.   



Đồ án tốt nghiệp                  Nghiên cứu lý thuyết mã nén văn bản dựa theo mô hình Markov

  

 

 
Lê Hùng Bách – Lớp CT901                                                                                           38 
 
 

tư (e,0. 3) (a,0.2) (o,0.2) (i

sau: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ho  

.  

Const n=20; 

e  0.3 e 0.3 e 0.3 {a,o} 0.4 {{{u,«},i},e} 0.6 {{{{u,«},i},e},{a,o}} 1.0 

a  0.2 a 0.2 {{u,«},i} 0.3 e 0.3 {a,o} 0.4  

o  0.2 o 0.2 a 0.2 {{u,«},i} 0.3   

i   0.1 {u,«} 0.2 o 0.2    

u  0.1 i 0.1     

«  0.1      

B¶ng 2.1 

{{{{u,«},i},e},{a,
o}} 

{a,o
} 

{{{u,«},i},e} 

{{u,«},i} 

{u,«} 

1 

1 

0 

0 

0 

0 

1 

1 

1 

0 

o a e 

i 

« u 

B¶ng m· cña c¸c 
ch÷ c¸i.  

u 0000 

« 0001 

i 001 

e 01 

a 10 

o 11 

 

ViÖc g¸n m· ®­îc thùc hiÖn nh­ sau: 
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Type nod=record 

code:string; 

prob:integer; 

  end; 

var  

a:array[1..n] of nod; 

x:nod; 

Sx:string; 

i,k:integer; 

f:text; 

Procedure coding(m:integer); 

var k:integer; 

     y:integer; 

begin 

Case m of 

1     :exit; 

2..n :begin 

} 

if m=2 then  

   begin  

a[m-1].code:='0';a[m].code:='1';exit; 

    end; 

} 

y:=a[m-1].prob;inc(a[m-1].prob,a[m].prob); 

} 

k:=m-1; 
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while (k>1)and (a[k].prob>a[k-1].prob) do  

  begin 

x:=a[k-1]; a[k-1]:=a[k]; a[k]:=x; k:=k-1; 

  end; 

"} 

coding(m-1); 

{Khi } 

Sx: =a[k].code; 

for i:=k to m-2 do a[i]:=a[i+1]; 

a[m-1].code:=Sx+'0';a[m-1].prob:=y; 

a[m].code:=Sx+'1'; 

end; 

  end; 

end; 

.} 

const U:array[1..n] of integer =  

(371,332,313,257,252,249,205,202,178,173,151,132,123,107,73,59,48,4,2,1); 

begin 

   } 

    for i:=1 to n do  

  begin  

a[i].prob:=U[i];  

a[i].code:='';  

 end; 

} coding(n); 

} 
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assign(f,'c:\KQ.txt');rewrite(f); 

for i:=1 to n do writeln(f,a[i].prob:4,' ',a[i].code); 

close(f); 

 end. 

 2.5. . 

 2.6
m

1i i
2i

p

1
logp   

m

i

iip
1

  1+
m

1i i
2i

p

1
logp .  

(

). 

. 

 : 

1+p2+... + pn=1  

c 1. 1, a2, ..., 

an 1  p2  ...  pn ). 

2.

1.  

3.

.  

(e,0.3) (a,0.2) (i,0.2) (o,0.1) (u,0.1) (ô,0.1). 
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Const n=20;   } 

Type   

nod = record 

code:string;  } 

prob:real;  } 

end; 

var   

a:array[1..n] of nod; 

f:text; 

i:integer; 

Procedure coding(bottom,top:integer); 

var  

s, r:real; 

h:integer; 

Begin 

} 

if bottom = top then exit; 

} 

s:=0;  

for i:=bottom to top do s:=s+a[i].prob; 

h:=bottom; r:=a[h].prob; 
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while r<s-r do  

begin  

h:=h+1; r:=r+a[h].prob; 

end; 

if h=top then h:=h-1; 

1} 

for i:=bottom to h do a[i].code:=a[i].code+'1'; 

0} 

for i:=h+1 to top do a[i].code:=a[i].code+'0'; 

} 

coding(bottom,h);coding(h+1,top); 

end; 

const U:array[1..n] of integer= 

(371,332,313,257,252,249,205,202,178,173,151,132,123,107,73,59,48,4,2,1); 

Begin 

}   

for i:=1 to n do  

begin  

 a[i].prob:=U[n-i];a[i].code:= ''; 

end; 

}    

coding(1,n); 

}     

assign(f, 'c:\KQ.txt ');rewrite(f); 

for i:=n downto 1 do writeln(f,a[i].prob:4:0, ' ',a[i].code); 

close(f); 
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End. 

sau. 

. 

. 

    

0000 000 100 371 

0001 001 110 332 

0011 010 111 313 

0101 0110 0001 257 

0110 0111 0010 252 

0111 100 0011 249 

1000 1010 0101 205 

1001 10110 0110 202 

10101 10111 1010 178 

10111 1100 1011 173 

11001 1101 00000 151 

11010 11100 00001 132 

11011 11101 01000 123 

11101 11110 01110 107 

111100 111110 01111 73 

111101 1111110 010010 59 

1111101 11111110 0100110 48 

1111111101 111111110 01001110 4 

11111111110 1111111110 010011110 2 

111111111110 1111111111 010011111 1 

2.2 
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: 

Shannon Fano Huffman 

 
 

 

i  
 

 

  
 

  

0000 4 0.459 000 3 0.344 100 3 0.344 0.115 

0001 4 0.411 001 3 0.308 110 3 0.308 0.103 

0011 4 0.387 010 3 0.291 111 3 0.291 0.097 

0101 4 0.318 0110 4 0.318 0001 4 0.318 0.080 

0110 4 0.312 0111 4 0.312 0010 4 0.312 0.078 

0111 4 0.308 100 3 0.231 0011 4 0.308 0.077 

1000 4 0.254 1010 4 0.254 0101 4 0.254 0.063 

1001 4 0.250 10110 5 0.313 0110 4 0.250 0.063 

10101 5 0.275 10111 5 0.275 1010 4 0.220 0.055 

10111 5 0.268 1100 4 0.214 1011 4 0.214 0.054 

11001 5 0.234 1101 4 0.187 00000 5 0.234 0.047 

11010 5 0.204 11100 5 0.204 00001 5 0.204 0.041 

11011 5 0.190 11101 5 0.190 01000 5 0.190 0.038 

11101 5 0.166 11110 5 0.166 01110 5 0.166 0.033 

111100 6 0.136 111110 6 0.136 01111 5 0.113 0.023 

111101 6 0.110 1111110 7 0.128 010010 6 0.110 0.018 

1111101 7 0.104 11111110 8 0.119 0100110 7 0.104 0.015 

1111111101 10 0.012 111111110 9 0.011 01001110 8 0.010 0.001 

11111111110 11 0.007 1111111110 10 0.006 010011110 9 0.006 0.001 

111111111110 12 0.004 1111111111 10 0.003 010011111 9 0.003 0.000 

  4.408   4.009   3.958  



Đồ án tốt nghiệp                  Nghiên cứu lý thuyết mã nén văn bản dựa theo mô hình Markov

  

 

 
Lê Hùng Bách – Lớp CT901                                                                                           46 
 
 

2.3 

.  

.  

Shannon . 

.  

.  

. 

 . 

. 

. 
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o 
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H×nh 2.1 
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: 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

540 501 

1041 825 

443 382 

1866 3169 

722 647 

371 351 332 313 

283 257 202 180 178 173 

107 73 

238 205 

123 115 

59 56 

48 8 

4 4 

151 132 

252 249 

2 2 

5035 

a u 

o 

n 

h 

H×nh 2.2 



Đồ án tốt nghiệp                  Nghiên cứu lý thuyết mã nén văn bản dựa theo mô hình Markov

  

 

 
Lê Hùng Bách – Lớp CT901                                                                                           49 
 
 

: 

 

 

 

 

 

 

 

 

 

 

 

 

  

: 

Sx:=a[k];       

a[m-1]:=y; 

a[m-1].code:=Sx.code+'0'; 

a[m].code:=Sx.code+'1'; 

- . 

: 

      for i:=k to m-2 do a[i]:=a[i+1];  

. 

Const n=8; 

540 501 

1041 826 

444 382 

1867 3169 

722 647 

371 351 332 313 

283 257 202 180 178 173 

107 73 

239 205 

123 116 

59 57 

48 9 

5 4 

151 132 

252 249 

3 2 

5036 

u a 

o 

n 

h 

H×nh 2.3 
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Type nod=record 

         w:byte; 

         c ode:string; 

         prob:integer; 

         end; 

var  a  : array[1..n] of nod; 

Sx, x : nod; 

k,i  : integer; 

f  : text; 

Procedure coding(m:integer); 

var k:integer; 

     y:nod; 

begin 

Case m of 

 1: exit; 

 2..n: begin 

      if m=2 then begin a[m-1].code:='0';a[m].code:='1';exit;end; 

      y:=a[m-1];inc(a[m-1].prob,a[m].prob); 

k:=m-1; 

      while (k>1) and (a[k].prob>a[k-1].prob) do 

      begin 

          x:=a[k-1];a[k-1]:=a[k];a[k]:=x;k:=k-1; 

      end; 

coding(m-1); 

      Sx:=a[k];for i:=k to m-2 do a[i]:=a[i+1];  

      a[m-1]:=y;a[m-1].code:=Sx.code+'0'; 
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      a[m].code:=Sx.code+'1'; 

      end; 

end; 

end; 

.} 

const  

U:array[1..n] of integer=(1,1,1,1,1,1,1,1); 

S:string='aaaaaabcdefghaahhaaaaagabghabaecdcaaadaecccccccccghaacbgbc

haecbdhabdehahcghghaebcd'; 

Var h:word; 

begin 

for i:=1 to n do begin a[i].prob:=U[i];a[i].code:='';end; 

a[1].w:=ord('a');a[2].w:=ord('b');a[3].w:=ord('c');a[4].w:=ord('d'); 

a[5].w:=ord('e');a[6].w:=ord('f');a[7].w:=ord('g');a[8].w:=ord('h'); 

assign(f,'c:\KQ.txt');rewrite(f); 

h:=0; 

while true do 

begin 

coding(n);      } 

for i:=1 to n do writeln(f,char(a[i].w),' ',a[i].prob:4,' ',a[i].code);writeln(f); 

h:=h+1;if h>length(s) then begin close(f);exit;end; 

for i:=1 to n do if a[i].w=ord(s[h]) then inc(a[i].prob); 

} 

for i:=1 to n do a[i].code:=''; 

for i:=n downto 2 do      } 

if a[i].prob>a[i-1].prob then begin x:=a[i];a[i]:=a[i-1];a[i-1]:=x;end; 
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end; 

end. 

 

aaaaaabcdefghaahhaaaaagabghabaecdcaaadaecccccccccghaacbgbchaecbdha

bdehahcghghaebcd 

. 

a  010 

b  011 

c  000 

d  001 

e  110 

f  111 

g  100 

h  101 

a  01 

b  001 

c  0000 

d  0001 

e  110 

f  111 

g  100 

h  101 

a  00 

b  011 

c  0100 

d  0101 

e  110 

f  111 

g  100 

h  101 

a  1 

b  011 

c  0100 

d  0101 

e  0010 

f  0011 

g  0000 

h  0001 

a  1 

b  011 

c  0100 

d  0101 

e  0010 

f  0011 

g  0000 

h  0001 

a  1 

b  011 

c  0100 

d  0101 

e  0010 

f  0011 

g  0000 

h  0001 

a  0 

b  111 

c  1100 

d  1101 

e  1010 

f  1011 

g  1000 

h  1001 

a  1 

b  010 

c  0010 

d  0011 

e  0000 

f  0001 

g  0110 

h  0111 

2.4 

235 bit. 

0100100111111001000010110001101100101001000101111111011110001

000000110001101000101000100011111011010110000000000100100010000

000000001111100000101000111010010011000100010111010000110011011

101110011000111001000110100011000100011010 

. 

c
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.  
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. 

1

. 

  

2

[L(a),H(a)). 

( -

. 

 Markov. 

                                           
1 §Ó cho ®¬n gi¶n ta gäi t¾t nöa ®o¹n d¹ng [x,y) lµ kho¶ng. 

2 Nh­ vËy ®iÒu quan träng lµ lµm thÕ nµo ®Ó lu«n cã thÓ x¸c ®Þnh ®­îc x¸c suÊt xuÊt hiÖn cña ch÷ tiÕp theo? 
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Markov {u1, u2, .., um 1, 

p2, p3, ...., pm

i ij 

(j=1,2,.., mi). = a1 a2 a3 ...., an 1= u i1
, a2=

2i
u ,.... 

am= uim
, 

1, 2,... , m

1, p2, p3, ..., pm

1

1
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1

1

chia 1
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2  1
2 

trong 1 2

1 1i
p 2 1 21iip

2
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1
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: 

 

 

 

 

 

 

 

 

3.1 

o!iiau

o!iiau 10. aaaaaa

.  

   3.2.  

n21 c,...,c,c n21 p,...,p,p

đây pp
n

1j
j 0p j

jn

1i
ij p [a,b) 

p
)ab(a

j
j

),[ j1j  

ch÷ c¸i vµ x¸c suÊt 

a 0.2 [0.8, 1) 

e 0.3 [0.5, 0.8) 

i 0.1 [0.4, 0.5) 

o 0.2 [0.2, 0.4) 

u 0.1 [0.1, 0.2) 

! 0.1 [0, 0.1) 
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.  

 

 

 

m210 ...

.  

 

. 

[0, 1). 

C : T -> [0, 1) 

: 

- = {a1, a2, ..., ak . 

- = p1 : p2 : ... : pk = a1, a2, ..., ak. 

  

= t1, t2, ..., tn i

i  sau: 

1  
2  3  j  nb  

0a  

 c1  c2  cj 

H×nh 3.2 
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1. 

- [ 0 = 0, 1), [ 1, 

2), ..., [ n-1, 1 = [ i, 

. 

- 1 = ai1 [ i1, i1+1). 

[ i1, i1+1). 

in. 

: [ i1, i1+1)  [ i2, i2+1)  ...  

[ in, in+1). 

3.2: 

: a, b, c, d, e, f, g, h, i, j. 

: pa: pb: ...: pj = 1:1:1:1:1:1:1:1:1:1. 

: “bacga”. 

- C

0.1). 

- 

0.10). 

- 

. (b

0.102). 

- ..... 
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- 0.1026. 

 

  

[ i, i+1

 sau: 

- 1. 0 = 0 < 

1 < ...< n = 1.  

- 2. s : s  [ i1, 

. 

- [ i1, i1+1) t

theo. 

.  

. 

-  

[0.1, 0.2). 

0.10260 

0.10261 

0.10262 

0.10263 

0.10264 

0.10265 

0.10266 

0.10267 

0.10268 

0.10269 

0.10270 

a 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

a 

b 

c 

d 

e 

f 

g 

h 

i 

j 

 

b 

0.10 

0.11 

0.12 

0.13 

0.14 

0.15 

0.16 

0.17 

0.18 

0.19 

0.20 

a 

0.100 

0.101 

0.102 

0.103 

0.104 

0.105 

0.106 

0.107 

0.108 

0.109 

0.110 

c 

0.1020 

0.1021 

0.1022 

0.1023 

0.1024 

0.1025 

0.1026 

0.1027 

0.1028 

0.1029 

0.1030 

g 

H×nh 3.3 
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- : 0.10, 0.11, 0.12, ..., 0.19, 

0.20 0.10 

–

[0.10, 0.11). 

- .... 

- 

. 

0.10260 

0.10261 

0.10262 

0.10263 

0.10264 

0.10265 

0.10266 

0.10267 

0.10268 

0.10269 

0.10270 

a 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

a 

b 

c 

d 

e 

f 

g 

h 

i 

j 

 

b 

0.10 

0.11 

0.12 

0.13 

0.14 

0.15 

0.16 

0.17 

0.18 

0.19 

0.20 

a 

0.100 

0.101 

0.102 

0.103 

0.104 

0.105 

0.106 

0.107 

0.108 

0.109 

0.110 

c 

0.1020 

0.1021 

0.1022 

0.1023 

0.1024 

0.1025 

0.1026 

0.1027 

0.1028 

0.1029 

0.1030 

g 
H×nh 3.4 
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[ i, i+1

ơ

hơn. 

3.4. 

- , b, c, d, e, f, g, h, i, j. 

- a = 40%, pb = 20% , pc = 20%, ... 

: 

 

 . 

3.5.  

. 

var  

0.10260 

0.10261 

0.10262 

0.10263 

0.10264 

0.10265 

0.10266 

0.10267 

0.10268 

0.10269 

0.10270 

c 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

a 

 

 

 

b 

 

c 

 

d 

 

 

a 

0.00 

0.04 

0.08 

0.12 

0.16 

0.20 

0.24 

0.28 

0.32 

0.36 

0.40 

b 

0.160 

0.168 

0.176 

0.184 

0.192 

0.200 

0.208 

0.216 

0.224 

0.232 

0.240 

a 

0.1600 

0.1021 

0.1022 

0.1023 

0.1024 

0.1025 

0.1026 

0.1027 

0.1028 

0.1029 

0.1920 

c 
H×nh 3.5 
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P : array[1..11] of extended; 

     H, L, S, rank : extended; 

     j : longint; 

Begin 

P[1]:=0.492; P[2]:=0.058; P[3]:=0.060; P[4]:=0.077; P[5]:=0.036; 

P[6]:=0.049; P[7]:=0.018; P[8]:=0.121; P[9]:=0.036; P[10]:=0.052; 

P[11]:=1.0; for j:=10 downto 1 do P[j]:=P[j+1]- P[j]; 

} 

L:=0;rank:=1;writeln;randomize; 

repeat 

S:=random; 

j:=10;while P[j]>S do j:=j-1; 

L:=L+P[j]*rank;   

rank:=rank*(P[j+1]-P[j]);    =L+ rank } 

write(j-1); 

until rank<1.0E-17; 

writeln; 

write(L:22:19,‟ „,L+rank:22:19);writeln; 

} 

rank:=1;S:=0; 

repeat 

j:=10;while (j>1)and(S+rank*P[j]>L) do j:=j-1; 

S:=S+rank*P[j]; rank:=rank*(P[j+1]-P[j]); 

write(j-1); 

until rank<1.0E-17; 
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end. 
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.  

, . 

81010007302000998351   [0.929703631878883887,  .929703631878883892) 

02804002053170007550000   [0.297766190433928610,  0.297766190433928617) 

75008751300077000938000   [0.879259863178538067,  0.879259863178538072) 
 

 

      

81010007302000998351     0.92970363187888389 

02804002053170007550000    0.297766190433928611 

75008751300077000938000    0.87925986317853807 

.  

3.6. 0.95 

 

 

 

 

 

 

 

 

 

 

 

 

1 

4 

3 

2 

c, 22 

b, 

19 

a, 

22 

d, 

7 

c, 4 

d, 

7 
a, 

8 

b, 7 

d, 4 

d, 1 

H×nh 3.6 
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1. VL 

"c:\KQ.TXT".} 

var  

L,S,Rank: extended; 

V,V1,V2,VL,VH,T1,T2: string; 

state,m,k:integer; 

f:text; 

begin 

assign(f,'C:\KQ.TXT');rewrite(f);randomize; 

} 

begin 

L:=0;rank:=1;state:=1;T1:=''; 

} 

S:=random; 

if state=1 then 

if S<7/26 then  

 begin  

T1:=T1+'d';state:=4;Rank:=Rank*7/26; 

end 

else  

begin  

T1:=T1+'b';state:=2;L:=L+7/26*Rank;Rank:=Rank*19/26; 

end; 

if state=2 then 
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   if S<4/26 then  

begin  

T1:=T1+'d';State:=4;Rank:=Rank*4/26; 

end 

else  

begin  

T1:=T1+'a'; 

State:=3;L:=L+4/26*Rank; 

Rank:=Rank*22/26; 

end; 

if State=3 then 

if S<7/29 then  

begin  

T1:=T1+'d';State:=4;Rank:=Rank*7/29; 

end 

else  

begin  

T1:=T1+'c';State:=1;L:=L+7/29*Rank;Rank:=Rank*22/29; 

end; 

if State=4 then 

if S<4/20  then  

begin  

T1:=T1+'c';State:=1;Rank:=Rank*4/20; 

end  

else  

   if S<5/20  then  
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begin  

T1:=T1+'d';  

State:=4;L:=L+4/20*Rank;Rank:=Rank*1/20; 

end 

else if S<12/20 then  

begin  

T1:=T1+'b'; State:=2;L:=L+5/20*Rank;Rank:=Rank*7/20; 

end  

else  

begin  

T1:=T1+'a';State:=3;L:=L+12/20*Rank;Rank:=Rank*8/20; 

end; 

until rank <1.0E-17; { } 

Str(L:22:19,V1);Str(L+Rank:22:19,V2);V:='['+V1+V2+')'; 

Str(L+Rank/2:22:19,VL);Val(VL,L,m); 

} 

State:=1;S:=0;Rank:=1;T2:=''; 

repeat 

if State=1 then 

if (L-S)/Rank<7/26 then  

begin  

T2:=T2+'d';State:=4;Rank:=Rank*7/26; 

end 

   else  

begin  

T2:=T2+'b';State:=2;S:=S+7/26*Rank;Rank:=Rank*19/26; 



Đồ án tốt nghiệp                  Nghiên cứu lý thuyết mã nén văn bản dựa theo mô hình Markov

  

 

 
Lê Hùng Bách – Lớp CT901                                                                                           68 
 
 

end; 

if State=2 then 

if (L-S)/Rank<4/26 then  

begin  

T2:=T2+'d';State:=4;Rank:=Rank*4/26; 

end 

   else  

begin  

T2:=T2+'a';State:=3;S:=S+4/26*Rank;Rank:=Rank*22/26; 

end; 

if State=3 then 

   if (L-S)/Rank<7/29 then  

begin  

T2:=T2+'d';State:=4;Rank:=Rank*7/29; 

end 

   else  

begin  

T2:=T2+'c';State:=1;S:=S+7/29*Rank;Rank:=Rank*22/29; 

end; 

if State=4 then 

   if (L-S)/Rank<4/20  then  

begin  

T2:=T2+'c';State:=1;Rank:=Rank*4/20; 

end  

   else  

if (L-S)/Rank<5/20  then  
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begin  

T2:=T2+'d';State:=4;S:=S+4/20*Rank;Rank:=Rank*1/20; 

end  

else  

if (L-S)/Rank<12/20 then  

begin  

T2:=T2+'b';State:=2;S:=S+5/20*Rank;Rank:=Rank*7/20; 

end   

else 

begin  

T2:=T2+'a'; 

State:=3;S:=S+12/20*Rank; 

Rank:=Rank*8/20; 

end; 

   until rank<1.0E-17; 

writeln(f,T1);writeln(f,T2);writeln(f,VL);writeln(f,V); 

end; 

close(f); 

end. 

. 

ddbacdcdcbacbacbacbacbacdcdcbacdcbacddbacbacddbacbacbac 

[0.058907264212235128, 0.058907264212235135) 

bacdcbacbacbacddbdcdcbacbacdbdcdcbacbacdcbacbacbacbacbacdcbac 

 [0.553712632942476848, 0.553712632942476853) 

dcbacbacbacdcbacbacbacbacbacbacbacdcdcddbdcdcbacbacbacbacbacbacdcbac 

 [0.048585947986781746, 0.048585947986781755) 
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bacbacbacdcbacbacbacbacbacbacdcbacbacdcbacbacbacbacbacbacbacbacbacba

cbacbacbacbacbacdbdcdcbacbacbac 

 [0.902281543958376885, 0.902281543958376893) 
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LZW 

) 

.  

:  

? 

    ? 

.   

 TriÕt lý 

Quan niÖm 

T×nh tiÕt diÔn biÕn 

Tõ ng÷  

Nh©n v©t cña c©u truyÖn 

Néi dung c©u chuyÖn 

ý t­ëng t¸c gi¶ 

 

4.1 

, 

      
 
 
 
 
 tõ ng÷ 

®o¹n 

c©u 

côm tõ 

tõ 

ch÷ c¸i 

... 
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-

ha 1977. Vi

, tư th

. 

.  

. 

 

. 

.  

 .  
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 copy.  

 .  

 m

h

mlog2

.  

. 

...zz.....z 1kk1 . 

 n321 s.....sss

...zz.....z 1kk1 .  

n 1 

 Lm2m1mLn2n1n s.....ssz...zz  

Ln1nn z...zz (L,m).  

Thay n n+L   

.  
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n321 s.....sss (m1, L1) (m2, L2)(m3, L3)...... (mr, Lr

...zz.....z 1kk1
 

   

  ...zz.....z 1kk1
. 

n n0, 

 

Lm2m1mLn2n1n z.....zzz...zz .  

Ln1nn1 z...zz.....z  tương
n1 z.....z (L,m). 

Thay n n+L  

. 

0n21 z.....zz (m1,L1) (m2,L2)(m3,L3)...... (mr,Lr

. 

(Huffman, 

Fano,...).  

. 

. Khôn

 k

ro
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. 

1. . 

2. . 

3. . 

4.1. . 

-  

          “0100111101011001000010011000010011110101100” 

 

010011110101100  1000010011110101100 

1000010011   1000010011110101100 

000010011110101100  1000010011110101100 

-  

“1000011000000011001100000001100001100000001100000001100110” 

2 bit  1/0, 

: 

 <2,1><2,2><1,1><1,4><2,8><6,12><3,13><7,15> 

. 

1.

 

     

“1000011000000011001100000001100001100000001100000001100110” 

:  
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      <2,1><2,2><1,1><1,4><2,8><6,12><3,13><7,15> 

2.

 

“0100 1000 0100 0100 1000 1000 1000 0010 0100 0001 0110 0011 1100 

1011 1110 1111” 

3. . 

 

a 78, 

4.2.1. LZ78 

. 

4.3.   . 

Input a aa b ba baa baaa bab 

 1 2 3 4 5 6 7 
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Output 0+a 1+a 0+b 3+a 4+a 5+a 4+b 

4.1 

(0,a)(1,a)(0,b)(3,a)(4,a)(5,a)(4,b) 

1 byte. 

.  

 

 

 

 

 

 

 

 

 

 

 0 

 5 

 6 

 2 

 7 

 3 

 4 

 1 

a 

b 

a 

a 

a 

b 

a 

H×nh 4.2 
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(empty). 

  

T

.  

     

 Input a 

 1 

Output 0+a 

 

          

 

Input a aa 

 1 2 

Output 0+a 1+a 

aaabbabaabaaabab 

aaabbabaabaaabab 

 0 

 5 

 6 

 2 

 7 

 8 

 3 

 4 

 1 

a 

b 

b a 

a 

a 

b 

a 

H×nh 4.3 
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 Input a aa b 

copy number 1 2 3 

Output 0+a 1+a 0+b 

  

 

  

Input a aa b ba 

 1 2 3 4 

Output 0+a 1+a 0+b 3+a 

 

      

 Input a aa b ba baa 

 1 2 3 4 5 

Output 0+a 1+a 0+b 3+a 4+a 
 

  

 

Input a aa b ba baa baaa 

 1 2 3 4 5 6 

Output 0+a 1+a 0+b 3+a 4+a 5+a 

 

           

 Input a aa b ba baa baaa bab 

1 2 3 4 5 6 7 

aaabbabaabaaabab 

aaabbabaabaaabab 

aaabbabaabaaabab 

aaabbabaabaaabab 

aaabbabaabaaabab 
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number 

Output 0+a 1+a 0+b 3+a 4+a 5+a 4+b 

bbabaabaaabab (0+a)(1+a)(0+b)(3+a)(4+a)(5+a)(4+b) 

.  

4.2.2. LZW 

.  

. 

 

  

aabababaaababb  

 

   

. 

 

aabababaaababb 

aabababaaababb 

0 a  
1 b 

0 a  

1 b 

2 aa 0+a 

3 ab 0+b 

4 ba 1+a 

5 aba 3+a 

6 abaa 5+a 
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aabababaaababb 

aabababaaababb 

aabababaaababb 

aabababaaababb 

aabababaaababb 

aabababaaababb 

 

 

 

 

 

 

 

 

 

 

 

c 1

-1. 

2 . 

. 

. 

. 

5 

aabababaaabab
b 

 aa    ab   ba   aba  abaa   aab  bab    bb 
  2      3    4      5      6       7      8      9 
0+a 0+b 1+a  3+a   5+a   2+b  4+b  1+b 

0+a 0+b 1+a  3+a   5+a   2+b  4+b 1+b 

1+B1+b 

0     0     1      3       5       2      4       1 

chØ sè cét 

a     b 
0     1 

M· nÐn 

V¨n b¶n 
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+?. 

4.5. o LZW 

1 aabababaaababb 

thay a 0 

0abababaaababb 

 

aabababaaababb 

2 aabababaaababb 

thay a 0 

00bababaaababb 

 

aabababaaababb 

3 00bababaaababb 

thay b 1 

001ababaaababb 

 

abababaaababb 

4 001ababaaababb 

thay ab 3 

0013abaaababb 

 

0 a 
1 b 

0 a  
1 b 
2 aa 0+a 

0 a  
1 b 
2 aa 0+a 
3 ab 0+b 

0 a  
1 b 
2 aa 0+a 
3 ab 0+b 
4 ba 1+a 
5 aba 3+a 
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bababaaababb 

5 0013abaaababb 

thay aba 5 

00135aababb 

 

abaaababb 

6 00135aababb 

thay aa 2 

001352babb 

 

aababb 

 

 

7 001352babb 

thay ba 4 

0013524bb 

 

babb 

 

 

8 0013524bb 

thay b 1 

00135241b 

 

bb 

 

0 a  
1 b 
2 aa 0+a 
3 ab 0+b 
4 ba 1+a 
5 aba 3+a 
6 abaa 5+a 
 

0 a  
1 b 
2 aa 0+a 
3 ab 0+b 
4 ba 1+a 
5 aba 3+a 
6 abaa 5+a 
7 aab 2+b 
 

0 a  
1 b 
2 aa 0+a 
3 ab 0+b 
4 ba 1+a 
5 aba 3+a 
6 abaa 5+a 
7 aab 2+b 
8 bab 4+b 
 

0 a  
1 b 
2 aa 0+a 
3 ab 0+b 
4 ba 1+a 
5 aba 3+a 
6 abaa 5+a 
7 aab 2+b 
8 bab 4+b 
9 bb 1+b 
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9 00135241b 

thay b 1 

001352411 

 

 aabababaaababb 

 

 

0 0 1 3 5 2 4 1 1 

. 

Const  

Z:string = 'aababaaaaababbbbaaaaaabababaaaaabababbbbb'; 

Label BD; 

Var  

   S :array[255..1000] of word; 

   C :array[255..1000] of char; 

   X:word; a:char; 

   n,m,H:word; 

   W:string; 

Begin 

{Nen} 

H:=255; n:=1; x:=ord(Z[1]); 

Repeat 

BD: n:=n+1; a:=Z[n]; 

for m:=256 to H do  

0 a  
1 b 
2 aa 0+a 
3 ab 0+b 
4 ba 1+a 
5 aba 3+a 
6 abaa 5+a 
7 aab 2+b 
8 bab 4+b 
9 bb 1+b 
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if (S[m]=x)and(C[m]=a) then  

begin  

x:=m;Goto BD; 

end; 

  write(x,'.'); 

  H:=H+1; S[H]:=x; C[H]:=a; 

  x:=ord(a); 

Until n > Length(Z); 

{Giai nen} 

writeln;  

write(chr(S[256])); 

for m:=257 to H do 

begin 

W:='';x:=S[m];while x>255 do Begin W:=C[x]+W;x:=S[x]end; 

C[m-1]:=char(x); W:=char(x)+W; 

if S[m]=m-1 then W[length(W)]:=char(x); 

write(W); 

end; 

end. 

) 

Label BD; 

Var 



Đồ án tốt nghiệp                  Nghiên cứu lý thuyết mã nén văn bản dựa theo mô hình Markov

  

 

 
Lê Hùng Bách – Lớp CT901                                                                                           86 
 
 

   S :array[255..15000] of word;C :array[255..15000] of byte; 

   X:word; a:byte; 

   m,n,i,H:Longint; 

   W:array[1..100] of byte; 

   f:file of byte; 

   g:file of word; 

Begin 

assign(f,'C.txt');reset(f); 

H:=255; read(f,a); x:=a; 

while not eof(f) do 

begin 

BD:read(f,a); 

for m:=256 to H do if (S[m]=x)and(C[m]=a) then begin x:=m;Goto BD;end; 

  H:=H+1; S[H]:=x; C[H]:=a; x:=a; 

end; 

close(f); 

assign(g,'C.nen');rewrite(g);  

for m:=256 to H do write(g,S[m]);x:=a;write(g,x); close(g); 

assign(g,'C.nen'); reset(g); assign(f,'D.txt'); rewrite(f); 

read(g,S[256]); write(f,byte(S[256])); 

m:=256; 
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while not eof(g) do 

begin 

m:=m+1;read(g,S[m]); 

x:=S[m]; n:=1;  

while x>255 do begin W[n]:=C[x]; x:=S[x]; n:=n+1; end; 

C[m-1]:=byte(x); W[n]:=byte(x); 

if S[m]=m-1 then W[1]:=byte(x); 

for i:=n downto 1 do write(f,W[i]); 

end; 

close(g);close(f); 

end. 
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