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 3 

 

        -

    ( ),    -

  Intel,      .  

   ,     "  

   "      -

  . . . ;       

   . 

       ,  

      -

,       , -

       , , 

  ,   . 

         

Intel (8086/8088, 80186, 80286, i386, i486, Pentium).   -

      : -

,     ,    

      .    -

    8086,     

    .    -

       8086.  

 ,         

(   ,  ,     . .),  

  –     ,    -

  . 

  –      ,  

     .  

          ,  -

,        . 

    ,   Microsoft  -

   (  – MASM);    -

     . ,   -

    MASM;     4.0,  

         MASM  

   ( ,    [5]). 

        -

 MASM.        -

    ( ,   . .),     

     .    -

   ,         

,   .        -
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  .        -

   :  -    ( , 

  . .)    ( , ,   . .) 

     ,     -

   .   ,    

     . ,     -

, . .       .   

    ,     

 ,       . 

    ,     -

      . 

      ( ., , [1-4])  

       -

  ( , ,   . .),   , . . -

        .    

      ,    -

   ,    

         ,   

  . 

       

 . .        . 

 

. .  



 

 5 

1.    

    "  "     

    ,    -

  80x86  Intel (8086, 80286, i386, i486, Pentium). 

         -

   IBM    . 

  ( ,     -

 )   1971 .    Intel,    

      .  -

,   4-  ,    

.  1974 .    8080, -

  8-       64  (64 ); 

       ,   

 .  1976 .     ( . . -

     - ),   Apple. 

 1978 .  Intel     – 

16-   8086    1  (1 );   -

        .  1979 .   -

 –  8088,     16-  , 

  8-   (   8086  16-  -

),         -

 (   . .)  8-  .    -

  IBM  1981 .       IBM PC 

(personal computer).         -

,           -

.   (1983 .)  IBM     – 

IBM XT (eXtended Technology). 

 1983 .  Intel   80186,   -

  , . .        -

 80286.    IBM  1984 .    

 – IBM AT (advanced technology).   80286  -

        ( -

     ).    

       -

  ,   80286  -

       8086. 

         -

  – 32- .  1987 .  Intel  -

  i386,   1990 . –  i486.      

 –   ,      -

     8086,    , -
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  .  1993 .  Intel  

64-  ,    Pentium. 

      80x86,   

  : ,    -

,    -       

 .   ,      -

     8086,      -

   (  ,    

 ).  ,  8086 –  ,  

      .    

    (      -

).         -

    8086. 

1.1.   

        8 .  

     (byte).    

   0  7: 

         

 7 6 5 4 3 2 1 0 

    (   )  -

,    – .       -

 1  0,      (bit).  -

,    –    8 ,  8   . 

        

   ,   ,     -

  h (hexadecimal – ),     

 . ,     00010011,  -

    13h (  19). 

    0,      

.     – 220  (1 ),   -

     20-   –  00000h  FFFFFh. 

,       ,  , 

       (  ),   

  –  (  ): 

0   0 1  

1     ... 

 ...     



1.    

7 

  ,         -

    ,      , 

-     . 

 –     .      -

    –    . 

 (word) –    .   – 16 .  -

,      ,    0  15. 

         (   

). 

 A A+1 

 A   

  15            8  7             0 

  (double word) –     ,    

,   .    – 32 ,  -

    0  31.    –     

 (   ). 

 A A+1 A+2 A+3 

  A     

  31           24  23           16  15            8  7              0 

     ,       , . 

.    ,       

  .            

. 

,        , -

         ,  

        .    

      .   ,  -

 . 

    ?    ,   

    ,      -

. ,        

(  )  .        

  .       . 

1.2.  

       ( , -

)     – ,   -

      .   -

   ,    ,  -

      . 
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     (16 ),     -

   (AX, SP  . .).     -

      : 

•    (AX, BX, CX, DX, SI, DI, BP, SP); 

•   (CS, DS, SS, ES); 

•   (IP); 

•   (Flags). 

1.2.1.    

     8 : 

AX AH AL SI  
     

BX BH BL DI  
     

CX CH CL BP  
     

DX DH DL SP  

      ,   -

   : 
 

AX accumulator, ; 

BX  base, ; 

CX  counter, ; 

DX data, ; 

(  X –   eXtended, :   8080  -

  A, B, C  D,       ) 

SI source index,  ; 

DI destination index,  ; 

BP base pointer,  ; 

SP stack pointer,  . 

     ,    -

   ,   . .  . -

,      DI     SP  

    BP   CX. 

          -

:   ,      -

    . ,   

,    ( )    AX   -

 AX  DX (     ),   -

    CX    .  -

      ,   -

,        . 



1.    

9 

      .    

   ,        

   .         -

  ,     , 

  ,     .   

         .   -

      , ,   -

,            -

, , ,    ,      

      .  , -

  ,      -

,       .  -

         -

 ,          BX, 

BP, SI  DI.        . 

 ,           

,     . ,      

    ,   ,    -

 –  BX  BP,   –  SI  DI. (   -

    . 5.) 

     SP,      

 .  –   ,   : 

     ,    . 

    , ,   .   

 ,    .  ,   -

 ,   SP    ,   -

 ,    . (     -

   . 8.) 

       . 

    AX, BX, CX  DX:   ,  

        ;  

,          . 

    H (high – , )  L (low – -

, )      : AH  AL –  AX, BH  

BL –  BX  . . ( . . ). ,   AX   

:      (16 ),     -

    (   AH),    ,  

     AL,   AH.  ,  

     AX,      .  -

     ,    –    -

   . 

,       AX, BX, CX  DX.  

          . 
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1.2.2.   

     4 : 

CS  SS  
    

DS  ES  

   : 

CS code segment,  ; 

DS data segment,  ; 

SS stack segment,  ; 

ES extra segment,  . 

   ,   . .     

 .         ,   

    . 

     ,  -

        -

  .     . 

      ,     

    " " ,     

  ,     " ".  , 

. .    .   -

  " " " , , .   A  

    B+D,  B –   ( )   

( ) ,     A,  D –  ,  

 A,      (  B).   -

 ,    D  ,    

" "  A     B.    -

:       A,  " "  B  -

-   S,     A     -

 D.    D   ,    A,  

    .   ,  -

       ,   

D    S, . .     A. 

       -

  (   –  ),  , -

      , – -

.           

,      : CS, DS, SS  ES. 

       . 7,  -

   . 

        64  (216 = 

= 65536),    –  16-  .  -

      ,  -
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   ,       16-

  ( ),   " " 20-  .  

,     ,      

    .       -

,  ,      20-    

 ,   ,   –    16- -

 .          

  ,     ,   

   16-  ,    (  . 7)  

,      -  20- .  

  " "  16-   ( ), 

  ,  20-     -

  (   –  ).  , 

   0000h  FFFFh,    –  00000h  

FFFFFh. 

   ,   ,     -

:   CS       –  

 ,    ;  DS  -

    ,     ; 

 SS      ,   . 

   ,       ( ,   ) 

         

(CS, DS  SS),     . 

1.2.3.   

    –   IP (instruction pointer,  -

): 

 

      ,    

 .  ,  IP    , -

    ,      

CS.         

CS  IP.        ,  . 

   IP (   CS)     

. 
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1.2.4.   

, ,     .  –  ,  

 1 ("  "),    ,  -

 0 ("  ")   .    9 , 

      16-  , -

      Flags.   –    

   (     ): 

Flags     0F DF IF TF SF ZF  AF  PF  CF

 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

     ;   

           -

 ( ,    );     -

  .     ; 

          ;   

      . 

 : 

CF (carry flag) –  .     -

    ; ,     

     –   , -

    ,   CF   1,    

" "   ,   CF  0. 

OF (overflow flag) –  .    -

    ; ,      

   ,    -

  (   ),   OF -

  1,       –  0. 

ZF (zero flag) –  .   1,    -

 . 

SF (sign flag) –  .   1,     -

    . 

PF (parity flag) –  .  1,   8    

      . 

     - . 

AF (auxiliary carry flag) –   .  -

    -  . 

 : 

DF (direction flag) –  .   -

    :  DF=0   " -

" (    ),  DF=1 –   . 
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IF (interrupt flag) –  .  IF=0   -

     ,   IF=1  -

 . 

TF (trap flag) –  .  TF=1    -

   ,     -

  –   . 

1.3.   

1.3.1.    

           
 ,         
            

    (      ,  
       ).  

 ,        ,  
  .        . 

         ( -
)   .   ,        -

      ,  -
  . ,     -

   0  255,     –   0  
127. ,   ,     -

 ,      ,  
 . 

    
       ,   

  –     .     
    ,    . -

,    98  ,      
 01100010 (62h),    ,      0062h. 

    k    2k  -
  0  1,         0  255 (=28-1), 

   –   0  65535 (=216-1),     –   
0  4 294 967 295 (=232-1). 

 " "     :  
          " " ". 

     ,   ( ) 8   -
    ,   ( ) 8  –   ; 

   :      
   ,     –   . , 

 98 = 0062h     (A –  ): 

A A+1 

62 00 
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  ?  ,     

        ( ,  -

  1234  5678     4  8),   -

     .   ,  -

  (   8080)  8- ,       

     .     -

       ,     -

  ,     ,    

,       .     -

     " "  .  -

  ,          , 

  ,  ,    -

       ,   " -

"  . 

,          , 

  –     : 

A A+1   BH BL 

62 00  BX 00 62 

" "        -

 :        ( ) 8  

,    –  8   . . ,  

12345678h    : 

 A A+1 A+2 A+3  

 78 56 34 12  

      ,   , 

     16  ( )  ,    

 – 16  ( ) ,        -

 " ". 

    
      ,    . 

      -128  +127,   –  -32768  
+32767,    –  -2147483648  +2147483647. 

       : -
    ,    ,   

 x    2k-|x|,  k –  -
  ,   : 
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,    +98   62h   

0062h,     -98 –  9Eh (=158=256-98)  -

 FF9Eh (=216-98=10000h-62h). 

        -

  (     ): 

(0) = 0 = 00000000 

(1) = 1 = 00000001 (-1) = 256-1 = 255 = 11111111 

(2) = 2 = 00000010 (-2) = 256-2 = 254 = 11111110 

(3) = 3 = 00000011 (-3) = 256-3 = 252 = 11111101 

(+126) = 126 = 01111110 (-126) = 256-126 = 130 = 10000010 

(+127) = 127 = 01111111 (-127) = 256-127 = 129 = 10000001 

   (-128) = 256-128 = 128 = 10000000 

   ,        -

  :      0,   -

 – 1. 

  ,         -

    " " . ,  -98   

     : 

A A+1 

9E FF 

       ( )  . 

1.3.2. -   

    ,  ,  -

 .        

    ,      

,        ,   

   ,      

  .          -

, ,  .       

,       ,   

    . 

    ( , ),   -

        -

    -       

  .       -

           

 , , , .      -

    ,      

          -

           

,        
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.     -  (binary 

coded decimal, BCD- )     :  -

            

(  0000  1001),      . , 

 193   : 0001 1001 0011. 

    -   -

   ,         

  (   ,      ), 

  -       , -

     (      , 

  ,     ).   -

  (  0  9)     , 

     - : ,  13  

    00001011,   -  –  

00010011. 

 -  ,   ,  

,         .   

,      ,  -  -

     .    -

   ,       -

      -

 ,       

   ,  .     -

      ,  -

  . 

      -  ,  

    (  . 14.1)    . 

1.3.3.    

   ,     -

 .    ,     -

 –  ,          -

; ,    ,       

   . 

        ?   

  . 

- ,       , 

     ,    

 ,       

,      . 

- ,       – -

 ,      

  .     
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    :    -

 ,      

     (      

 );    ,  -

        -

,      . 

    –   -

 ,        .   -

           

      ( ,  DQ  DT). 

1.3.4.    

    ,      

    .       -

   ,   ,   

       .  -

        . 

 ,  ,  8-   .  -

  256  ,     -

  ,   .    -

      .   :   

  ,      . 

      ASCII (American Standard 

Code for Information Interchange –      

). ,         -

,         -

,      .  , , 

 ,    "   

".       ,    

  ,        

. 

•             

   . 

•         .  

  ('0') <= (c) <= ('9') ,  c – ,  -

   (i)= ('0')+i,  i –   0  9. -

 ,  ('0') <> 0. 

•          

  .    ('A') <= (c) <= ('Z') 

,  c –   ,    i-    

(    0)      ('A')+i. 

•          . 
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•        (   ) -

  ,        , 

     ' '  ' '    . 

    , . .  

,          -

,     ,  .  -

      . ,   -

      ,  . -

,  'abc'      (A –  ): 

 A A+1 A+2  

(a) (b) (c)  

1.4.   

     1  6 . 
  ( )       .   

   ,      256  -
,      .   -
           ,    

   .  ,      
    .     -

  . 
     0  2 .   –   

 (  –  ).        
(     ),     -

          ,   
            -

   .   ,    -
    ( ,   AX),     

   .       
  ,     . ,  

      

op1 := op1 * op2, 

 op1 –    ,  op2 –  , -

   ,  * – ,  . 

        " -

".          -

. 

1)  "  – " (2 ): 

 d w  11 reg1 reg2 

 7           2 1 0  7  6  5      3  2       0 
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      reg1:=reg1*reg2  

reg2:=reg2*reg1,  reg1  reg2 –   .   -

     (*),   .  w -

  ,   d ,      -

 : 

 

       (   ), 

 3-   reg1  reg2   ,   -

,   : 

reg w=1 w=0  reg w=1 w=0 

000 AX AL  100 SP AH 

001 CX CL  101 BP CH 

010 DX DL  110 SI DH 

011 BX BL  111 DI BH 

2)  "  – " (2–4 ): 

 d w  mod reg mem  adr (0–2 ) 

    reg:=reg*adr  adr:=adr*reg,  reg – -

,  adr –   .  w     -

 ( . ),   d ,   :   

(d=1)     (d=0).   reg    

-  ( . ),   mod ,   

   -  (00–0 , 01–1 , 10–2 ),  3- -

  mem     .   

        

   mod  mem (a8 –    , a16 –   

, [r] –   r): 

mem \ mod  00 01 10 

000 [BX]+[SI] [BX]+[SI]+a8 [BX]+[SI]+a16 
001 [BX]+[DI] [BX]+[DI]+a8 [BX]+[DI]+a16 
010 [BP]+[SI] [BP]+[SI]+a8 [BP]+[SI]+a16 
011 [BP]+[DI] [BP]+[DI]+a8 [BP]+[DI]+a16 
100 [SI] [SI]+a8 [SI]+a16 
101 [DI] [DI]+a8 [DI]+a16 
110 a16 [BP]+a8 [BP]+a16 
111 [BX] [BX]+a8 [BX]+a16 

.      ,    .  

     (a8),       

(a16).  mod=00  mem=110    -
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,      .  mod=11 

  " - ". 

3)  "  –  " (3–4 ): 

 s w  11 ' reg  im (1–2 ) 

     reg:=reg*im (im – -

 ).  w    ,   reg –  

-  ( . ).        

 ,      ,   

  '   .    -

 1  2  (      w),    

       " " .  -

     ,      -

      (    1   

s  w=1),        -

  . 

4)  "  –  " (3–6 ): 

 s w  11 ' mem  adr (0–2 )  im (1–2 )

      adr:=adr*im.  

  –  ,     . 

     ,   -

      –   . -

     ; ,    

   ,     " ". -

  -  ,       . 

     . 
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2.  .   

    .     – 

     ,     -

 .     ,  -

  .    (   – -

),       -

 :        

      ,   – 

,      . , -

   ,         -

,  ,      ,  

    . 

 ,  ,    , -

   :  ,  . , , -

 ,     , . .    

   ,    .   -

 ,     ,     

 ,      . 

,         , 

  ,   -    .  -

,        (ASM-86, MASM, TASM 

 .).    ,    Microsoft  -

   –  ,  – MASM (  

 " "   ).     -

  .  ,       MASM; 

    4.0      -

    .        

   "  "   . 

        -

 ( )   : 

•      ,   

; ,  A[B]C    ABC,   

A ; 

•      ,    

   ,      ; ,  

A{BC}     : A, ABC, ABCBC, 

ABCBCBC  . . 
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2.1.  

      ,      – 

  ,  ,   . 

2.1.1.  

      -

 – , ,    . . 

   –      ( -

  ),    : 

? . @ _ $ 

      : 

•     ,    -

  31  ( ,    32-   

 ,  ); 

•       (7A – ); 

•        (.A – , 

A. – ); 

•         -

 (AX, Ax, aX  ax –    ); 

 ,       

 . 

      .   

   ,     -

 ,   (AX, SI  . .),   (ADD, NEG  . 

.)  . .     ,  

     ,   , 

    . 

   -       

,      . 

2.1.2.   

        .    

   . 1,     ,  

    . 

      , ,  

    (    ). 

    ,       -

       – ,  -

,      :      

 b (binary),     –  o (octal)   q 

(  "o"    ,     -

   "q"),      –  
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h (hexadecimal).   ,    d (decimal), 

      ,     -

. 

: 

 : 25, -386, +4, 25d, -386d. 

 : 101b, -11000b. 

 : 74q, -74q. 

 : 1AFh, -1AFh. 

      . 

- ,      " "  (A-F), -

 A5h,   ,     –  

 .    ,   -

:       A-F,    

         : 

0A5h – , A5h – . 

- ,     ,      

 ,  -  (h, b  . .)  -

   (A-F)    ,  

  . , 1Ah, 1ah, 1aH  1AH –      -

.       :  

    ,   –  

 ( : 1Ah).     . 

2.1.3.   

    ,    : 'A' 

 "A". ,       : 

'B"  "B' – . 

 (  )     -

,    : 'A+b'  "A+B". 

 -  : 

•       ; 

•          

('A+B'  'a+b' –  ); 

•          ,  -

  :        , 

    ,       

,  ,    ,   -

  ,    : 

'don''t'  'don"t'  "don't"  "don""t" 

  ,     ,    

   ,    . 
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2.2.  

   –   ,   -

    : 

< > 
< > 
... 
< > 

         

   .     131 ,  

132-      . 

       

: 

•       /  -

 (      ); 

•      ; 

•         ; 

• ,    ,     . 

       ,   –  

 . 

        : 

• , 

• , 

•  (  ). 

     . 

2.2.1.  

     ,    -

 .    ,    . 

   ,    "   -

" (       )    ( -

, ,     ,  ).   

   ,      . 

,   1-   3-     : 

;   
ADD AX,0 
 
MOV BX,2 

-       -

  (   ,  ,   ),   

 ,    : 

;  C= (A,B) 
... 
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      ,    

   ,       

. 

,       .   

   

COMMENT < > < > 

(COMMENT –     ).      

  COMMENT ,   ;    

.        -

  ,   (   )   

  . : 

COMMENT *  
  

 *    

    ,   ( ,  

)       . 

2.2.2.  

-  –      -

.      : 

[< >:] < > [< >] [;< >] 

: 
LAB: ADD SI,2 ;   
     NEG A 
     CBW 

 

,  –  .   ,    -

  . 

         , -

,     .     ,   

  ,    ,   -

     ,      -

       . 

         (  ) 

  .  , ,    -

.   ,   ,   :   

             

      ,   -

. 
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: 

INITIALIZATION: 
LAB: ADD BX,AX 

 

 (  )    . 

  ,     ,  

  .       -

,      , -

, ,   (  " "  "  -

"). 

       ,   

. 

 

 ,   ,     . 

     ,      

.   ,      

   .     ,     

    ,    -   

( ),   ,       . 

 

     ,    -

         ,    -

  .  ,    -

- ,       -

. 

2.2.3.  

           

. ,  ,     -

        .     -

,     . 

  : 

[< >] <  > [< >] [;< >] 

: 

X DB 10,-5,0FFh ;  X 

 ,        . -

  –    ,   ,   . 

,    , – ,  ,   

 ,   .    X –  

 -    . 
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 ,   , –  .   -

 ,     ,   – -

,    .       

  . 

   (   )   

,    . 

2.2.4.     

       . 

- ,     ( ,   . .), -

  , – ,  ,     ,  

    . ,     ,  

     .     

 " "       ,   

. 

- ,         

  .     :   

    , . .       

       . (     -

,    .) 

- ,        "  

    ",          

 (   )    ,    . 

    : 

 

   ,   "  "  "  

".   ( . ) –    ,    

  ,    ( . ) –    

,    . 

         

.      ,    ,  , 

       ,   -

  .      , . . 

,            ,    

          

 .    ,        

,       (    

 ),        

. 
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2.3.    

  ,    ,   -

   .      -

    ,  –      

,   –       .  -

        . 

2.3.1.  DB 

  DB (define byte,  )   -

  .   (      ) : 

[< >] DB < > {,< >} 
 

  ,       

    .      

 ,           -

. 

       DB: 

• ? (   ), 

•      -128  255. 

       . 

 «?» 

 : 

X DB ? 

     X.     

 ,      (     ,  

   ,  ,   , -

).    ,      . 

   ?  ,   

        

    . ,  -

 DB,           -

 .    , ,     

DB  . 

   ,    .   

       ,     

   (       ).  -

,     ,         

,    ,     

        ,      

. 
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 ,     X,   

  X (        !). -

 ,     ,   -

   .      -

.  ( )   ( )    -

 ,   . ,       

        –  ,  ,  

 ,          -

.         ,    

. 

      .    -

 ,     (  ).   

 ,        –  

,   : 

TYPE < > 

     (  ) , -

     .     -

 DB, . .   ,       

  1. 

,         BYTE  -

 1,    : 

TYPE X = BYTE = 1 

 –      –128  255 

 ,    ,   -

   .      -

   .       DB 

 ,       

  ,   .     -

 . ,   ,     -

,   -     ,     

        . 

        

         -128  255. -

: 

A DB 254 ; 0FEh 
B DB -2 ; 0FEh (=256-2=254) 
C DB 17h ; 17h 

          -

       .  ,   -

   A    254,  

B –  -2,   C –  17h. 
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- , ,     -

.           

,        ( . 

  ).      ,    -

     -128  255.   ,   

254  -2          0FEh (   

   ,     ,   , 

   0FEh –      ). 

        -

  .     :  -

    ,      . -

,    ASCII   "*"  2Ah,  -

   : 

Q DB 2Ah  Q DB "*" 

          -

     . ,     –  -

      ,      

 . 

       . 

         -

    -128  255. (      , 

   .)    

    .    

,    ,       

TYPE,  , ,   (  Q  

): 

V DB TYPE Q 

   V DB 1. 

Д     

  ,    DB   . 

 ,     ,  ,  

  - .   ,  ,  , -

   4     ,    

 : 

M DB 2 
  DB -2 
  DB ? 
  DB '*' 

 ,          

,    , -    -

      .    DB   

,       ,    . 
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, ,     ,     

  .       

 ,     ,   -

 -  –  ,    . , 

  4     : 

M DB 2,-2,?,'*' 

  DB       -

   ,     ,     

   (   ?   ).   

     : 

M    

02 FE  2A 

,  ,    ,    

  .       M  1: TYPE M = BYTE. -

    .       -

   M+k,  k –  : M+1 –     

  FE, M+2 –       . .  -

,   M+1       

   M ( . .  2)   1.     < >±k -

,        (  )  k, 

      ,      -

     .  ,   -

 /  . 

 –  

      DB:     

  – ,       . -

,    : 

S DB 'a','b','c'  S DB 'abc' 

,         1 (TYPE S = BYTE), . . 

        : 

S DB 'a' 
  DB 'b' 
  DB 'c' 

   ,   S    . 

  ,        ,  -

 ,   ,    . , 

     : 

S DB 'ab','c'  S DB 'a','bc' 
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 –   DUP 

        DB. 

       . 

,       R  8   -

  0    ,     : 

R DB 0,0,0,0,0,0,0,0 

 ,      : 

R DB 8 DUP(0) 

        -

,      ,  – 

  DUP (duplicate, ),       – 

 . 

       : 

k DUP (p1, p2, ..., pn) 

 k –     , n>=1, pi – -

    DB (  ,     

 ).      k  -

     : 

 

,     : 

X DB 2 DUP('ab',?,1) X DB 'ab,?,1,'ab',?,1 
Y DB -7, 3 DUP(0, 2 DUP(?)) Y DB -7,0,?,?,0,?,?,0,?,? 

(   X  Y – BYTE.) 

,    DUP    

   . ,  

A DB 20 DUP(30 DUP(?)) 

      A  20x30,  -

      :  

30  –     ,  30  –  

    . . 

2.3.2.  DW 

 DW (define word,  )  -

   .    DB,    

    . 

 ? 

 : 

A DW ? 
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       A  , 

    , . .      

.    2, . .    .    

    WORD   2,    

  :  

TYPE A = WORD = 2. 

     –32768  65535 

 : 

B DW 1234h 
C DW -2 

     B  C       

    ,    

  . 
     DB,     
    ,    –   . 

 ,        DW, 
   [-215, 216-1]. 

       DB. ,     
       " " .  ,   

    ,  ,  " -
"    ,      

   : 

34 12 FE FF 

B  C  

         -   

 " "     . 

      DW  

      , : 

S1 DW '01' 
S2 DW '1' 

     ,     -
  (    – 30h (  '0')  31h (  '1'))    

 -  (3031h),      -
  (S1).        ,  -

      " " .     -
  DW   ,      

 c  0       ,   
   .      -

    : 

31 30 31 00 

  S1    S2  



    IBM PC 

34 

   ,  -      " -

" ,   -     ,    

    DW. 

  

    DW     -

, . . ,    .   -

 ,   ,    ,    

  –     .   -

 : 

C DB ? 
D DW C 

      ,   -

 D,   C,     -

 D. 

 ,   

    DW     , 

   .  : 

E DW 40000, 3 DUP(?) 

2.3.3.  DD 

  DD (define double word,   ) -

 ,     .   

    4  DWORD (    

     4).       

 . 

     . 

 «?» 

: 

A DD ? 

  A   ,    -

  , . .  A    . 

     –231  232–1 

: 

B DD 123456h 

    B   ,   

      " " : 

56 34 12 00 

B    
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  (    -215  216–1) 

       –   

    ,      . 

  ,         16-  -

, . .       216 (10000h).  

 ,     32-    

17-  ,  .   –     

 DD " " .        , 

        216. ,   

X DD 8000h+8002h 

   X   2,    10002h. 

,        

     -  ,     ,   

 . 

  

    .   ,  -

  . 7. 

 ,   

 : 

DW 33 DUP(?), 12345h 

2.4.     

 ,     .  , 

     .     -

  –  EQU (equal, ),   

: 

< > EQU < > 

     ,    , -

  . 

       : 

const < > = < >; 

 EQU   ,     

  ,  ,        -

     . ,    

STAR EQU '*' 

     

T DB STAR 

  

T DB '*' 
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 ,   STAR   '*' –     . 

,   EQU    ,  

       .  -

 EQU       –   -

,    ,    . 

 ,      EQU    

   . 

 –  

       , , -

  . .,          

      -  -

    ,  . : 

A DW ? 
B EQU A 
C DW B ; : C DW A 

-       , -

 . ,      AX     

,         -  -

,     SUM: 

SUM EQU AX 

       SUM. 

,  ,      EQU,   

      ,    . 

 –   

: 
   N EQU 100 
   K EQU 2*N-1 
STAR EQU '*' 

     EQU   ,  

      .   

   . , N –    

 100, K –   199,  STAR –   2Ah (   

   ASCII).       

        . -

,  

X DB N DUP(?) 

  

X DB 100 DUP(?) 

,    , –  ,     

 . ,      

 ,         
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     –      

   EQU,  . 

,         

,         EQU, -

 ,     ,   

   . 

 –    

: 
 S EQU '  ' 
LX EQU X+(N-1) 
WP EQU WORD PTR 

   ,        

,    (   ).       

      . , -

      

ANS DB S, '!' ANS DB '  ','!' 
    NEG LX      NEG X+(N-1) 
    INC WP [BX]     INC WORD PTR [BX] 

   EQU    ,  -

        . 

  ,       ,   -

       . 

,  ,      EQU,  

           -

    ";".  ,    ,   

    ,     EQU,  

 ,   . 

     ,    

EQU, –  : 

< > = <  > 

     ,    , 

   ,    .    

 ,    EQU,    -

  ,        

. : 

K=10 
A DW K ; : A DW 10 
K=K+4 
B DB K ; : B DB 14 

    , ,  " -

 ":         
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       , , 

    ,        

  (  ,      ). 

     –   ( . . 11). 

 -  . 

    EQU   ,   

 ,    ,      

   .  ,      

  EQU,          -

 (   ).   ,     -

 ,         

(   !).       -

 : 
K EQU 1 K EQU 1 K=1 
K EQU 2 K=2 K EQU 2 

   ,     ,  

 . ,  ,  : 

K=1 K=1 
N EQU K N EQU K+10 
A DW N  ;A=1 C DW N    ;C=11 
K=2  K=2 
B DW N  ;B=2 D DW N    ;D=11 

     A  B?  -

  A   –  1.     B, 

,   2,   1. ?   ,   N  

  K,     N   -

   K. ,  B DW N    B DW 

K.        K   2,  

    B DW 2. 

        C  D      

 11.   ,    EQU ,  , -

  ,      . -

 11      N,  -

     . 

 ,       -

 EQU:        ,    -

      (    ),     ; 

         ,   

     (  ).   

  ,        

        . 
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2.5.  

 ,  ,    . -

      . 
         -

 ,      .    
  ,         

,     :     -
,       ( , ) -

   . ,    -
,      .      -

      ,    
  ( ,    ),       

  ( ,     ), 
       . 

 ,         -
    .       

     . ,    X 
       TX,   

   ( )  ,    

TX DB 2 

     

TX DB TYPE X 

        ,    

 X. 
       –    ,  -

    .      , 
    ,     , 
   . ,  –     (  

   ),        ,   
      . 

,       ,    
( ,    ),      -

,    ,       
   . 

    ,   ,  

     .    

   .     -
,  ,    . .  " "   -

  ,       . -
     (     )  

 (    );    TYPE 

X  A+1.         

 . 
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.         (   

;       ): 
1. (), [], LENGTH, SIZE, WIDTH, MASK 

2. . 

3. : 

4. PTR, OFFSET, SEG, TYPE, THIS 

5. HIGH, LOW 

6.  +  - 

7. *, /, MOD, SHL, SHR 

8.  +  - 

9. EQ, NE, LT, LE, GT, GE 

10. NOT 

11. AND 

12. OR, XOR 

13. SHORT, .TYPE 

     . , 

A+B-C –  (A+B)-C. 

2.5.1.   

     16-   

 (     DD,    

  32-  ).  ,   (   

)     ,   -

       . 

    : 

•   -215  216-1 (       

); 

•  (      ; , 

  '0'   30h); 

•     (   - ,  

   ; ,   '01'   

3031h); 

•   (      -

; ,    K EQU 10,   K  10). 

      . 

  , . .    , 

      TYPE   -

  (k, k1  k2    ): 

•    : +k, -k 

•    : k1+k2, k1-k2 

•    : k1*k2, k1/k2, k1 MOD k2 

(* – , / –  , MOD –    ) 
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      -

: 
K EQU 30 
X DB (3*K-1)/2 DUP(?) ;   44  

      -

.      :    -

         ,   . 

: 
     X DW 1,2,3,4,5 
     Y DB ? 
SIZE_X EQU Y-X    ; SIZE_X = 10 

       

(  )   .     Y-X -

,       X. 

    :   -

   16-  , . .      

 16  (     216,  10000h), : 

(2*9000h)/100h = (12000h)/100h -> 2000h/100h = 20h (   120h) 

2.5.2.   

    16-  .  -

      216 (10000h). 

    : 

•  (  )   ,    DB, DW 

 DD (        ); 

•  ;    $     -

,    .     

  ,         -

     ;  ,   -

    ,     $.  ,   

  $   . ,   

 A  100h,   

A DW $ ;  A DW 100h 
B DW $ ;  B DW 102h 

        

,  -  , : 

     X DW 40 DUP(?) 
SIZE_X EQU $-X    ; SIZE_X = 80 

 $       X,     

   . 

 ,    ,   

     (a –  , k – -

): 
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•    : a+k, k+a (    -

 ,     a  k). 

•    : a-k (    a, -

   k). 

   < >±< >     

   (  ,  ). , 

   

A DB 0,1,2,3 
B DB 4 

       0  4,  -

   A  ,     

  .          -

    . ,   

   3     A+3  B-1. 

,        ,   

,     –    . 

   ,    ,    , 

   ,  . 

   .      , ,  

.   ,      ,   

.   -       ,    -

 ,      . 7. 

 



 

 43 

3. .   

           .   

       . 

3.1.    

     ,     -

,   – .        -

 ,       . 

      

 i8, i16, i32   

   r8, r16   

  sr CS, DS, SS, ES 

  m8, m16, m32   

  ( . .    )   
  i (  immediate, ),   , 

  – 8 ( ), 16 ( )  32 (  ) –   
  .   :  i16  ,    

   ,   i16     0, 
  32000,       16 .   -

      . 
    r (  register),     

 : r8 –    (AH, AL, BH  . .),  r16 –  

   (AX, BX, SI  . .).    r    -
  ,        sr. 

    ,      -
 .      m (  memory, -

)    .       -
. 

3.2.   

     ,     

   – MOV  XCHG.  ,   PTR. 

3.2.1.  MOV 

         (  -

    ).     -

,    ,       -

 (   , , ).   ,   

    : 

 (move): MOV op1,op2 
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      ,   -

   . ,     

  ,      -

,        . 

  MOV       -

 : op1:=op2.     . 

: 
MOV AX,500 ; A:=500 
MOV BL,DH ; BL:=DH 

  MOV    : 

op1 op2  

r8 i8, r8, m8   

m8 i8, r8  

r16 i16, r16, sr, m16   

sr (  CS) r16, m16  

m16 i16, r16, sr  

   ,        

 ,      ,   

   .   ,      -

 .        ,   -

   ,   -   . 

,   100    DS  : 

MOV AX,100 
MOV DS,AX ; DS:=100 

 ,   MOV    -

  CS.    ,   CS  IP   

  ,     , -

        ,   

,   .   MOV   . 

 ,           " -

" ,    –  , .  MOV 

           " -

" : 

Q DW 1234h ; Q: 34h, Q+1: 12h 
  ... 
  MOV AX,Q ; AH=12h, AL=34h 

  MOV    ,   .   , 

  –    –  ?     

,       ,  ,  -

  ?  :    -
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   ,     MOV.  

   . 

,  ,    : 

X DB ? ; TYPE X = BYTE 
Y DW ? : TYPE Y = WORD 

 ,   MOV    ( )   -

,      . : 

MOV BH,0 ;   (BH –  ) 
MOV X,0 ;    (X     ) 
MOV SI,0 ;   (SI –    ) 
MOV Y,0 ;    (Y    - ) 

,      (0)  ,   

:      (00h),   (0000h). 

     ,    

  (  ,  ),    

. : 

MOV DI,ES ;   
MOV CH,X ;   
MOV DX,AL ;  (DX – , AL – ) 
MOV BH,300 ;  (BH – ,  300    ) 

,          

    . 

3.2.2.    (PTR) 

   ,     MOV -

    . 

 , ,     A  -

, ,   SI,      : A[SI]. -

        A =A+[SI].  -

,  A=0     [SI] (0  )   -

 ,    SI: A =[SI]. 

     .    SI  

       0   . , 

 ,        

MOV [SI],0 

   .   ,      ,  

  ,      

     (00h),      (0000h),   -

  ,     SI      

  ,      ( ,       

     ). 
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,      ,      -

   ,      -

,        -

 .      , , 

   .     ,  -

          . 

        PTR (  pointer, ), 

   : 

< > PTR < > 

 < > –  BYTE, WORD  DWORD (    ,    

  ),       . 

   ,   " ",  -

   ( )     -

   ( ); , BYTE PTR 0 –    

,  WORD PTR 0 –     (  BYTE PTR 300 , 

. .  300    ). ,      

PTR    . 

   PTR   ,   " ",  

,   ,   -

      ( ); : WORD PTR A 

–  A   (    A  A+1).    

 PTR    . 

   PTR    :   -

         SI,     -

  

MOV BYTE PTR [SI],0  MOV [SI], BYTE PTR 0 

     ,   

MOV WORD PTR [SI],0  MOV [SI], WORD PTR 0 

,      - ,    -

 . 

 PTR      –      

,   . ,  , Z –    : 

Z DW 1234h ;Z: 34h, Z+1: 12h 

        ,       –  , 

   34h.  ,    

MOV Z,0 

, . .   0    . ?  Z   

 DW  ,    ,   WORD: TYPE Z = 

= WORD.      ,   

   ,    ,   
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 .       ,  -

  .     ,      -

,   ,    Z   .  

        PTR: 

MOV BYTE PTR Z,0 ; Z: 00h, Z+1: 12h 

   ,       Z, -

     ,  ,   Z  . 

( ,     ,     -

 .) 

  ,       -

   Z. ,   15     -

  

MOV Z+1,15 

. . ,   Z+1  .     : -

  < >±< >    ,   < >.   15 

    –   Z+1  Z+2.      

    Z+1,     PTR: 

MOV BYTE PTR (Z+1),15 

  BYTE PTR (Z+1) " ",  Z+1  -

   ,   . 

,     PTR     -

 ,   BYTE PTR Z+1   (BYTE 

PTR Z)+1.         

  , . .   – BYTE PTR (Z+1)  BYTE PTR Z+1 – 

  :        Z 

 1    ,  Z+1     , 

      ,  Z –   ,   -

    1 (   " "  ). 

,  PTR    :   

           -

,      ,     , 

       . 

3.2.3.  XCHG 

        

-   ,         

  MOV,       : 

 (exchange): XCHG op1,op2 
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       (   

  ,  ): op1 <=> op2.     -

. 

: 

MOV AX,62 ;AX=62 
MOV SI,135 ;SI=135 
XCHG AX,SI ;AX=135, SI=62 

    XCHG: 

op1 op2  

r8 r8, m8   

m8 r8  

r16 r16, m16   

m16 r16  

 ,       . 

 -     ,     -

-  . ,     -

 X  Y  : 

MOV AL,X ;AL=X 
XCHG AL,Y ;AL=Y, Y=X 
MOV X,AL ;X=Y (  ) 

3.3.     

         -

,     . 

3.3.1.         

    ,     

.     :  ,   -

   – ,      ? , -

     8    250  10,    

260 (100000100b),   " "  . 

           -

  .     :   

,   (  )     

    (       

00000100b, . .  4).      CF  1.  -

  ,     (    ,   

CF  0).      (  

   )  " "  . 
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    2k (k –  ),    

 CF ,   : 

 

       :  

,    x-y  x   y?     

  ,       . 

    :  x>=y   

,   x<y,   x  " "  (   x -

  2k)   c    . -

      . ,  k=8 

 1–2   : 

1-2 ==> (28+1)-2 = (256+1)-2 = 257-2 = 255 

(     1  256+1 –   00000001  100000001, 

. .  1 )    255   -

 1-2.     ,     CF -

 1,     ,    (  

x>=y  CF  0). 

        -

 2k,   ,   : 

 

,         –   -

       2k,  k –  .  

    1    CF   

,    . 

      . , 

       ,    

       .   : 

        -

        ,    -

      . 

 (    8 ).    +3  -1.  -

  –  3  (256-1)=255.      : 

3+255 (mod 256) = 258 (mod 256) = 2.   2   

  ,    +2. 
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 .    -3  +1.    

 : (256-3)=253  1.     :  

253+1 (mod 256) = 254. ,     -

  ,   -2 (254=256-2). 

  ,   ,      

 ,         

    ,      

. (         

   .) 

          , 

   . ,      8   -

      -128  +127. -

,  ,    +127  +2.    -

  127  2,   129,    -

    :  129=256-127,   

    -127.  ,   -

 ,    ! 

  ?    (   )  

     ,     

 7  .      129=10000001b, -

      7 ,    " "  

 ,    . 

   ( ,  )    -

  "  ".     , -

          -

    ([-128, +127]  k=8).  -

     OF:    1,   

,   0 .  ,  OF=0  -

,   OF=1 – ,       " -

"       OF. 

      . -

,   (+127)-(-2) = 127+2  129,    

  -127,      ,   

   129.      -

,          

    .     -

   OF:    1,    -

    ,   0,    -

   . 

,      ,     

  ,   (   ) -

     ,    -
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.       CF  OF.  

       . 

   .       

            

  ,       ,   

        CF  OF 

     .    -

 ( ),    ,    ,  

      .   ,  -

  ,       CF (   

)    OF,  ,   ,  -

 ,      OF (    

)        CF. 

         ZF   -

 SF.  ZF   1,    ,  -

 0,   ;        

 ,    .    SF   

(  )  ;        -

, . .    1,    ,  

 0 . 

 (    ): 

9-9 = 0 = 00000000b ==> ZF=1, SF=0 
8-9 = -1 = 11111111b ==> ZF=0, SF=1 
9-8 = 1 = 00000001b ==> ZF=0, SF=0 

3.3.2.     

       .   

  : 

: ADD op1,op2 
 (subtract):  SUB op1,op2 

      : 

op1 op2  

r8 i8, r8, m8 /   

m8 i8, r8  

r16 i16, r16, m16 /   

m16 i16, r16  

 ADD         -

 : op1:=op1+op2.   SUB    -

         

: op1:=op1-op2. 
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: 

ADD AH,12 ;AH:=AH+12 
SUB SI,Z ;SI:=SI-Z 
ADD Z,-300 ;Z:=Z+(-300) 

        , 

   .  ADD  SUB    

   ,       ; ,  

   ,   – .       

,   .       

CF,  OF,  SF   ZF (    AF  PF,    

  ),      . 

     : 

  1 (increment): INC op 
  1 (decrement): DEC op 

      : r8, m8, r16, m16. 

: 
INC BL 
DEC WORD PTR A 

 INC   ADD op,1, . .   -

  1: op1:=op1+1,   DEC   SUB op,1, . . 

   1: op1:=op1-1 (  :  INC  

DEC     CF).    INC  DEC  ,  

        ,  -

  ADD  SUB. 

       : 

  (negative): NEG op 

    : r8, m8, r16, m16. 

 NEG          

   : op:=-op. : 

MOV AH,1 
NEG AH ;AH:=-1 (0FFh) 

   :  op=-128 (80h),    , . . 

   +128.   - :    

    -32768 (8000h),    -

 . 

     OF   1 (   -

 OF=0).     CF  0,   – 1.  SF 

 ZF   . 

, ,       : 

    (add with carry): ADC op1,op2 
    (subtract with borrow): SBB op1,op2 
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   –    ADD  SUB. 

        (ADD 

 SUB)   :   ADC     -

    CF: op1:=op1+op2+CF,    SBB  

      : op1:=op1-op2-CF. 

  ?       ( )  

     .  ( )   -

,   ,      

 ( )      . -   -

   ADC  SBB. 

,  ,       -

   : X=1204F003h  Y=8052300Fh.   

    .    ( )  , 

  ADD.    ,  -

     ( )  .   ? 

,       CF,    -

        (     

,  CF=0,      CF),     

    ADC. ,     

   ADC. 

X = 1204 F003 
  +       + 
Y = 8052 300F 
   ------  ------ 
    9256   12012 

  +        ↓ 
       1 ←CF 
   ------   ----- 
    9257 2012 

   ,   X    -

 AX (  )  BX ( ),   Y –   CX (  

)  DX ( ),          

 X, . .   (AX,BX):=(AX,BX)+(CX,DX),   -

 : 

ADD BX,DX ;BX:=X +Y , CF=  
ADC AX,CX ;AX:=X +Y +CF 

( ,         -

 ,       .) 

      -

   ,     SBB. , -

 (AX,BX):=(AX,BX)-(CX,DX)  : 

SUB BX,DX ;BX:=X -Y , CF=   
SBB AX,CX ;AX:=X -Y -CF 
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   ADC  SBB     -

   ,        

  . 

3.4.     

3.4.1.   

         

     ,       -

   ,          

: 

    (multiply): MUL op 
    (integer multiply): IMUL op 

     : 

 : AX:=AL*op (op: r8, m8) 
 :  (DX,AX):=AX*op  (op: r16, m16) 

 op,   , –     ; 

       ,     -

 .      

     :       

 AL,     –   AX. 

       -

     .        

  ,   .    ,    

n-         2n ,    

   .      

       AX (  AH –   -

,  AL – ),        

       –   DX  

  ,    AX –  . 

: 
N DB 10 
  ... 
  MOV AL,2 
  MUL N  ; AX=2*10=20=0014h: AH=00h, AL=14h 
  MOV AL,26 
  MUL N  ; AX=26*10=260=0104h: AH=01h, AL=04h 
  MOV AX,8 
  MOV BX,-1 
  IMUL BX ; (DX,AX)=-8=0FFFFFFF8h: DX=0FFFFh, AX=0FFF8h 

,       .  

  :     - ,    -

   - .         

  ,     ; , 
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           -

    .   ,   

         

.      (   ,  -

  ),        -

.      ,    -

     ,      

 CF   OF,      -

     : 

CF=OF=1 –      

CF=OF=0 –      

 CF=0 (   OF=0)  ,   -

    AL,    –   AX,  

      .   CF=1,   

        . 

3.4.2.      80186   

       -

       

     .    80186  

      ,    

  .        

 : 

MUL op1,op2,op3  IMUL op1,op2,op3 

   : op1:=op2*op3. 

  : op1: r16; op2: r16, m16; op3: i16. 

 ,        

 ,        

 ,      ,    -

    . : 

X DW ? 
  ... 
  MUL SI,BX,3 ;SI:=BX*3 
  IMUL DX,X,-10 ;DX:=X*(-10) 

        -

      ,     .  

            -

, -            -

.     ,   CF  OF 

  0,      ,  , 

 ,   ,   op1  

 16 ,   CF  OF   1. 
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:  op1=op2, . .      -

,      ,      

     : 

MUL op1,op3 (IMUL op1,op3) –   MUL op1,op1,op3 

: 

MUL DX,-15 ;DX:=DX*(-15) 

 .        

     ,     8086, 

  ,   ,      

    80x86.  ,   -

   , ,  80186 (  , 

      ),    (   

,     )     

.186 

         -

 (    . . 14.6)    -

 80186,        . 

.  X –  ,  Y –    

     Y:=5*X*X-7*Y  ,   

       .    

 : 

.186 ;     80186 

... 
MOV AL,X 
IMUL AL ;AX:=X*X   (" " ) 
IMUL AX,5 ;AX:=X*X*5 ( : MUL AX,5  IMUL AX,AX,5) 
IMUL BX,Y,-7 ;BX:=Y*(-7) 
ADD AX,BX 
MOV Y,AX 

           

 8086,        -

    . 

3.4.3.   

  ,          

 : 

    (divide): DIV op 
    (integer divide): IDIV op 

         -

,   –    ,      -

 : 
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    : 

AH:=AX mod op, AL:=AX div op (op: r8, m8) 

     : 

DX:=(DX,AX) mod op, AX:=(DX,AX) div op (op: r16, m16) 

 ,       ( -

)        .  

   ( ),       

  ,      . 

          AX, 

    .       -

      –  DX (   )  

 AX (  ),      . 

    " "  ,     -

      –   (div) 

  (mod).       :   

   ,   –   .   -

      ,      

( ). 

   trunc(x)     

  x,   div  mod   

: 

a div b = trunc(a/b) 
a mod b = a-b*(a div b) 

: 

13 div 4 = trunc(3.25) = 3 13 mod 4 = 13-4*3 = 1 
(-13) div 4 = trunc(-3.25) = -3 (-13) mod 4 = (-13)-4*(-3) = -1 
13 div (-4) = trunc(-3.25) = -3 13 mod (-4) = 13-(-4)*(-3) = 1 
(-13) div (-4) = trunc(3.25) = 3 (-13) mod (-4) = (-13)-(-4)*3 = -1 

, , ,       

    "   0  ".  -

   : 

•   0 (op=0), 

•         (  AL  

AX); , ,    600  2: 

MOV AX,600 
MOV BH,2 
DIV BH ; 600 div 2 = 300,  300    AL 

      . 



    IBM PC 

58 

3.5.    

  .      BX   

   AL: BX:=BX+AL.      , 

        .     

    ,  :    AL  

,  , ,   AX,       

 AX  BX.  :    AL   AX  

, ,  ? 

    ,     –  -

    : ,  AL=32=20h,  AX=0020h. -

   0     AX, . .   AH: 

MOV AH,0 ; AL --> AX (  ) 

     . 

     , . .    . 

  ,       -

 .    ,     -

  (    –   F).  , 

 -32 (-20h)        256-32 = 100h-

20h = = 0E0h,    – 10000h-20h = 0FFE0h. 

,         

 ,    ,  ,   -

.      . 

      . ,   -

          

    0      1  -

.   ,       -

    : 

(+32) = 0010 0000b --> 0000 0000 0010 0000b 
    + 

(-32) = 1110 0000b --> 1111 1111 1110 0000b 
    - 

          

 : 

    (convert byte to word): CBW 

       : -

    AL,      AX.  -

   AH  00h  0FFh       -

 AL: 

 

    . 
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: 
MOV AL,32 ; AL=20h 
CBW ; AX=0020h (  +32  ) 
MOV AL,-32  ; AL=0E0h 
CBW ; AX=0FFE0h (  -32  ) 

     –   BX:=BX+AL.  -

  ,    –     ,  

  : 

;   : 
MOV AH,0  ;AL -> AX (   ) 
ADD BX,AX 
;   : 
CBW ; AL -> AX (   ) 
ADD BX,AX 

         -

 . ,        ,    

 , ,         ,   -

     ( )   .    , 

   . ,  AL:=AL div CH -

 : 

;   : 
MOV AH,0  ; AL -> AX (  ) 
DIV CH ; AL:=AX div CH (AH:=AX mod CH) 
;   : 
CBW ; AL -> AX (  ) 
IDIV CH ; AL:=A div CH (AH:=AX mod CH) 

      .  -

     ,    

   .    , -

   AX,   ,    – DX 

 AX,  ,   DX    ,   AX – -

: 

AX --> (DX,AX) 

      AX  -

 0   DX: 

MOV DX,0 ; AX -> (DX,AX) (  ) 

   AX   ,    -

    DX  0000h,   ,  

0FFFFh,   .        -

 : 

    (convert word to double): CWD 
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     : 

 

   . 

3.6.  

         

  ,     ,      -

. 

 1 

X DD ? 

       X. 

 

    ,  .  

   –  ,       -

  X  X+2. ,    

MOV AX,X 

  , . .   MOV   -

   BYTE  WORD,     X  DWORD.  

   ,    ,    X 

    ,    ,     -

 PTR. 

     : 

MOV AX,WORD PTR X ;AX:=X  
XCHG AX,WORD PTR X+2 ;AX:=X , X :=X  
MOV WORD PTR X,AX ;X :=   X  

        -

  .  ,       

 WORD PTR.  ,      

  ,     EQU -

   ,     .   -

     : 

WP EQU WORD PTR 
   MOV AX, WP X 
   XCHG AX,WP X+2 
   MOV WP X,AX 

 2 

W DW 1234h 

   AX  BX    
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MOV AX,W 
MOV BH,BYTE PTR W 
MOV BL,BYTE PTR W+1 

 

  : AX=1234h, BX=3412h. 

    AX  BX  ,   -

. ? ,        " -

" ;        W   34h, 

     W+1 –  12h.     

      BX (  BH)   

 W,         BX (  BL) -

   ,     BX  W  

 " " .    ,      

 ,       , 

   " "  .    

   " "  W      AX  -

,  .      -

  " "    ,    -

    (  ),   " " 

      " " . 

 3 

 X –  ,     -

 ,  Y –    .  Y=X*X*X  -

,     . 

 

       -

   ,     (  -

  ),     ,   -

  ,      ,      

 . 

       X  .   

   IMUL     AL,   

  X   .    AX  

X*X,       X.      

  ,     X  ,   

 ,     CBW.    

  AX,      . 

 X*X*X         -

   DX  AX. ,   ,   

   ,    , 

. .   DX,  . 
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      : 

MOV AL,X 
IMUL AL ;AX:=X*X ( : IMUL X) 
MOV BX,AX  ;  AX 
MOV AL,X 
CBW ;AX:=X   
IMUL BX ;(DX,AX):=X*X*X (DX   ) 
MOV Y,AX 

 4 

N DB ? 
D DB 3 DUP(?) 

 N    (  0  255),    D 

 (  )     :   D –  

,   D+1 –  ,   D+2 –  . 

 

 a, b   –    N: N=abc.    

 c      N  10.     -

  –   ab,      10,   

   a,   –  b. ,   

  N  10 , . .      ,  

   N  ,    . 

  a, b  c –     (  0  9).  

     (  '0'  '9'),      

 '0', . .        -

 : (i)= ('0')+i,  i – . 

MOV BL,10 ;  
MOV AL,N 
MOV AH,0 ;AX:=N   
DIV BL ;AH:=c, AL:=ab 
ADD AH,'0'  ;     
MOV D+2,AH  ;  c 
MOV AH,0 ;AX:=ab   
DIV BL ;AH:=b, AL:=a (  ) 
ADD AX,'00' ;     (AH:=b+'0', AL:=a+'0') 
MOV D+1,AH  ;  b 
MOV D,AL ;  a 

 5 

X DD ? 
Y DW ? 
Z DW ?,?,? 

 Z=X*Y  ,   X  Y    

      Z  " " : 

 ( )  (Z ) –     Z,   (Z ) – 

    Z+2,   (Z ) –     Z+4. 
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         ,  

        

.       X    X   

X        : 

*

+

Z

Xc X

Y

X *Y

X *Y

ZZ  

,    Z, Z+2  Z+4    -

 WORD PTR, . .  Z      WORD,   

  X  X+2   . 

       : 

WP EQU WORD PTR 
   MOV AX,WP X ;AX:=X  
   MUL Y ;(DX,AX):=X *Y 
   MOV Z,AX ;Z  
   MOV BX,DX ;    X *Y 
   MOV AX,WP X+2 ;AX:=X  
   MUL Y ;(DX,AX):=X *Y 
   ADD AX,BX ;AX:=(X *Y) +(X *Y) , CF=  
   MOV Z+2,AX ;Z  
   ADC DX,0 ;DX:=(X *Y) +CF 
   MOV Z+4,DX ;Z  

 



 

 64 

4. .  

     ,   

   - ,      -

  . 

4.1.  .  SHORT 

      ,   -
  .         

    ,     -
  ,  -  .    

 . 
    .    

 ,    ,    -
 ,       -  ,   

 . 
,        :   

    ,        -
 .        . 

      . 

       ,   

    : 

  (jump): JMP op 

        , . . -

 ,     . ,  

  . 

4.1.1.   

     op    ,  -

   : 

JMP < > 

: 

   JMP L ;       L 
   ... 
L: MOV AX,0 

     ,    ,   
 ,    ,      -

 .         -
   .       . 

 ,           
,        , 
 ,  . 
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,      IP (  ),   

    ,    . 

     –       

IP.  ,        -

.         ,   

    ,        -

.  ,       -

,        .   -

         -

   IP. 

З .   ,     -

     ,      . 

  ,           

 IP         -

  .      

     IP,     -

 ,         

   .      

     ,      -

  . 

       ,    -

        (   

  ),    –    (   

 ).         

   (  -128  +127   -215  215-1),    

  IP      ,   , 

. .    ,   . 

,  :     ,    

  ,      ?   

    ,   -

.       ,     

   (2 ).   ,    

    ,     

,       ,  , 

,     .  ,    

,         ,  

         . 

      :  -

        -

 ,     . ,  , 

     :   ,    

  ,        
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  .  ,     JMP   -

  ,     .  , 

  ,  ,      

  . 

4.1.2.  SHORT 

       ?   . -

     ,    

           

  .   ,   ,  -

      (   

2 ),     –     

(3 ).      ,    

    , . .      -

.       , , 

   ,      ,    -

         -

,    .        

" ", ,   ,      -

        ,   -

,    –   .     , 

    ,    "   "  

   –    . 

        : -

    ,      .  

,    ,     ,    

     ,     -

  ,    .       

SHORT ( ),       .   

      : 

   JMP L ;   (3 ) 
   JMP SHORT L ;   (2 ) 
   ... 
L: ... 

,      SHORT,     

(      ),    

.     SHORT  ,  

   ,    .    

  ,   ,  -

, –     . 
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 SHORT     ,  , . . 

  ,        -

,       " " . 

4.1.3.   

      – -

 .           

,   ,    .     -

     : 

JMP r16        JMP m16 

         -

,         -

     .      

" ",      . 

 ([x] –     x): 

A DW L 
  ... 
  JMP A ; goto [A] = goto L 
  ... 
  MOV DX,A ; DX=L 
  JMP DX ; goto [DX] = goto L 
  ... 
L: ... 

     ,    

      .   -

    . 

    ,     

    .   JMP Z,  

Z –   (    ).    –    

 Z        Z?   Z  

  ,    :   Z   

( . ),     ,    Z    DW 

( . ),    . 

Z: INC AX Z DW L JMP Z ; goto ? 
   ...   ...                ... 
   JMP Z ;goto Z   JMP Z ;goto L     Z ... 
   )                  )                 ) 

  Z –  , . .     ( . ),  

   ,   .    -

,     :     

 ,  Z – ,       

    (    ).    

,  Z –  ,    . 

 ,      ,     

,       .   -

     PTR:    Z   
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 WORD PTR Z,    ,   

 Z      ,    

   . 

,      : 

 JMP Z ;goto Z     JMP Z ;      JMP WORD PRT Z ;goto L 
 ...               ...               ... 
Z: ...           Z DW L            Z DW L 

4.2.      

        

     ,     -

.       :  -

  ,      

  (ZF, SF  . .),     -

      .    -

   ,    . 

 (compare): CMP op1,op2 

    SUB op1,op2   : 

  op1-op2   .  -

       –   , -

  , ,    ,  

  op1  op2.     , 

   ( . . 3.3),    . 

     ,      -

,       : 

Jxx < > 

      ,    -

      ,   -

  J (  jump),       ,  -

    . 

        . 

    ,     -

.          -

 ,     .   : 

E – equal ( ) 

N – not ( , ) 

G – greater ( ) –     

L – less ( ) –     

A – above ( , ) –     

B – below ( , ) –     
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 ,   " "  " "    -
.    ,        -

         . 
,             

 - .   ,      -
     - . ,  

" " –        "  ,    ", 
          JL,   

JNGE.    -   –    -
 . 

      ,  
   (     - ). 

 
   

   CMP op1,op2 

   

  

   :  

JE op1=op2 ZF=1 

JNE op1<>op2 ZF=0 

    :  

JL/JNGE op1<op2 SF<>OF 

JLE/JNG op1<=op2 SF<>OF  ZF=1 

JG/JNLE op1>op2 SF=OF  ZF=0 

JGE/JNL op1>=op2 SF=OF 

    :  

JB/JNAE op1<op2 CF=1 

JBE/JNA op1<=op2 CF=1  ZF=1 

JA/JNBE op1>op2 CF=0  ZF=0 

JAE/JNB op1>=op2 CF=0 

( ,  ,      "  " 
   (JL)   OF<>SF.    

CMP op1,op2     ,   
  ,   op1<op2. - ,  
  op1-op2     (OF=0),   SF 

    op1-op2   SF=1 ,  op1-
op2<0, . . op1<op2. - ,      

 (OF=1),        
,    ,    SF    -

 ,    ,   SF=0 ,   
   ,  ,     
, . . op1<op2. ,  op1<op2   OF=0  

SF=1,  OF=1  SF=0,     : OF<>SF.  
        JL.) 

.  X, Y  Z –    .  -
  Z    X  Y. 
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        ( . )    

  ( . ), . .      

 : 

 ;    ;    
   MOV AX,X  MOV AX,X 
   CMP AX,Y  ;x=y? CMP AX,Y 
   JGE M ;x>=y -> M JAE M 
   MOV AX,Y  MOV AX,Y 
M: MOV Z,AX  M: MOV Z,AX 

       ,  -
  ,    ,     
    -   .   

      ,   
     1  ,      
 N (not),        : 

       

JZ ZF=1  JNZ ZF=0 

JS SF=1  JNS SF=0 

JC CF=1  JNC CF=0 

JO OF=1  JNO OF=0 

JP PF=1  JNP PF=0 

За еча ие.  ,     : 

JE  JZ, JNE  JNZ, JB  JC, JNB  JNC.) 

.  A, B  C –   .  

 C=A*A+B,      ,   

    ERROR. 

   : 

MOV AL,A 
MUL AL 
JC ERROR ;A*A > 255 (CF=1) --> ERROR 
ADD AL,B 
JC ERROR ;  (CF=1) --> ERROR 
MOV C,AL 

, ,         -

,   ,    CX: 

JCXZ < > 

  JCXZ (jump if CX is zero)   : 

if CX=0 then goto < > 

       . 

     :   -

   , . .      -

     127–128    .    
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30–40  (       3–4 ).   , 

           i8  

   : IP:=IP+i8,    -

   (i16) .   ,      

     ,    ,   -

         . 

,  :       -

  ,    127    ? 

      . , 

 " "  M  

if AX=BX then goto M 

  : 

  if AX<>BX then goto L; {  } 
  goto M; {  } 
L: ... 

     : 

  CMP AX,BX 
  JNE L 
  JMP M 
L: ... 

  ,    . 

,        

SHORT  , . .      . 

4.3.    

         

. ,     

) if X>0 then S1 else S2 

) while X>0 do S 

) repeat S until X>0 

 S, S1  S2 – -  ,  X –  ,  

   ( ): 
 CMP X,0 

JLE L2 
 BEG: CMP X,0 

JLE FIN 
 BEG: S 

 S1   S   CMP X,0 
JG BEG 

 JMP FIN   JMP BEG    
L2:  S2 

 
 FIN:     

FIN:        

 a)   )   ) 
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   (for-   ),    

      , -

        

.      ,     . 

4.3.1.  LOOP 

    (  )   N  

(N>0).          : 

   MOV CX,N ;CX –   (  ) 
L: ... ;  
   ... ;   
   ... ;  
   DEC CX ;CX:=CX-1 
   CMP CX,0 ;CX=0? 
   JNE L ;CX<>0 -> goto L 

 ,            

.  ,        -

,        : 

   : LOOP < > 

     : 

CX:=CX-1; if CX<>0 then goto < > 

   LOOP     : 

   MOV CX,N ;N>0 
L: ... ; 
   ... ;   
   ... ; 
   LOOP L 

 ,  ,     LOOP   

 . ,  ,    LOOP. 

      . 

- ,  LOOP ,      -

   CX,      

. 

- ,    CX     , 

      ,    

  –   " -  ". ,   

  100 ,    CX    100,   

99  101. 

- ,   LOOP    ,   

    .    CX=0   

  .  ,   ,    

   ,   CX=0    : 
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   MOV CX,N ; N>=0 
   JCXZ L1 ; CX=0 -> L1 
L: ... ;  
   ... ;   
   ... ;  
   LOOP L 
L1: ... 

           

  JCXZ.      . 

- ,     ,  LOOP -

   ,        

(  L)    127–128  (  30–40 ). -

    ,   LOOP   

    - . 

      LOOP.  

N –      0  8     AX -

   : AX:=N! ( ,  8! = 40320 < 216). 

       AX:=1,   N  

  AX:=AX*i,  i  1  8.    -

,   N=0    . 

   MOV AX,1 ;AX:=0! 
   MOV L,N 
   MOV H,0 ; X:=N   (  ) 
   JCXZ F1 ;  N=0   
   MOV SI,1 ;i:=1 
F: MUL SI ;(DX,AX):=AX*i (DX=0) 
   INC SI ;i:=i+1 
   LOOP F 
F1: 

,       (i)    -

   " "  –  N  1,     -

   CX,         -

 ,      (CX=i): 

   MOV AX,1 
   MOV L,N 
   MOV H,0 ;CX –   ,    
   JCXZ F1 
F: MUL CX 
   LOOP F 
F1: 

      ,   -

   CX       

( ,      ),     

   . 
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4.3.2.  LOOPE / LOOPZ  LOOPNE / LOOPNZ 

     LOOP, . .   -

  ,     CX,     -

   . 

      (  ):LOOPE < >  

LOOPZ < >. (  LOOPE  LOOPZ  .) 

     : 

CX:=CX-1; If (CX<>0) and (ZF=1) then goto < > 

 ,         ( -

 CX)   ,         

   ,  1.    – . 

 LOOPE       -

 ,     .     

 CX   .   LOOPE  

   (   –    ),    -

 ,   ZF (     CMP). 

 LOOPE    CX ,    -

      (  

 ). 

        (  ZF=0  CX=0), 

   .     ZF (   JE/JZ 

 JNE/JNZ),    CX, . .  ZF=0 ("  ")   

     ,    CX  . 

   LOOPE      

 ,    . ,  

,     BL     [2, K],  

    N (K  N –  , 2<=K<N),  

 0,    .      N 

  2, 3, ..., K       0 –   ,   

         : 

    MOV DL,N 
    MOV DH,0 ;DX:=N   
    MOV CL,K 
    MOV CH,0 
    DEC CX ;CX:=K-1 (  ) 
    MOV BL,1 
DV: INC BL ;    [2,K] 
    MOV AX,DX 
    DIV BL ;AH:=N mod BL 
    CMP AH,0 ;mod=0? 
    LOOPE DV ;  CX    mod=0 
    JNE DV1 ;mod<>0 --> DV1 
    MOV BL,0 ;    
DV1: 
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      : 

       (   ): LOOPNE < -

>  LOOPNZ < >. (  LOOPNE  LOOPNZ  -
.) 

    LOOPE/LOOPZ,     -

  CX=0  ZF=1 (     

,   ).  : 

CX:=CX-1; if (CX<>0) and (ZF=0) then goto < > 

 LOOPNE       -

  ,   . 

4.4.   -  

      ,   , 

 ,   ,   –    -

,        . 

 (  . 13)  ,        

      , , ,    

  . ,      

,        -

.   :  . 13   -

  -     ,    

   .       

 ,   ,         

.       . 

      :  -

    ,      

    . ,  

OUTINT WORD PTR X,7 

 : 

OUTINT <WORD PTR X>,7 

    ,   . 11   

  (  -  –     ). 

4.4.1.   

     ,    -

.     

FINISH 

     ,    

. 
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4.4.2.    

        

  (   ):     

      (      

Enter),         .  -

,          . , 

       ,     

    –      .  

,   (     Enter)   

 :    "  "  Backspace -

   ,     Esc -

   . 

 ,         -

  ,       -

 ( ,  >). 

   . 

 : INCH op 

  : r8, m8. 

        ( ,  ) -

       . 

 : ININT op 

  : r16, m16. 

       ,    .  

      .    -

 ,   " "  ININT.   -

      " ",         

    0  216-1.       " -

",       (   -

 )      -215  -1.    

 ,   .      -

     ,     -

   . 

,          

  ,   . , ,  ININT AX -

,   ININT AH – . 

  : FLUSH 

   readln  : ,     

   , . 
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4.4.3.    

    ,  -  -

 .        

,    ,     . 

   : NEWLINE 

  writeln  :     -
     . 

 : OUTCH op 

  : i8, r8, m8. 

       .  -

    ,    ,    -

   . 

 : OUTSTR 

 ,      ,   ,  -
 :   DX    -

  .  ,     -
 '$',      .  OUTSTR   

 ,         $,  
  . 

: 
 S DB 'Hello','$' 
AS DW S ;    S 
   ... 
   MOV DX,AS ;DX:=  S 
   OUTSTR ; : Hello 

 

(   ,        

  .) 
 

   : OUTINT op1 [,op2] 
   : OUTWORD op1 [,op2] 

  : op1: i16, r16, m16; op2: i8, r8, m8. 

     –     

,       ,   

OUTINT     ,   OUTWORD –  -

. : 

OUTINT 0FFFFh ;  -1 
OUTWORD 0FFFFh ;  65535 

 ,  ,         
   –    ,    -

 .     ,  ,   -
     ,     .   

       (  op2),   -
  ,    ,  ,  -  
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.  ,     
write(op1:op2)  .  

,  : 

OUTCH '*' 
OUTINT 12 
OUTWORD 345,6 
OUTINT -67 

    (     -

 ): 

* 1 2 _ _ _ 3 4 5 - 6 7  

4.5.  

         

    ,    -   

     . 

 1 

   BL     (  '0'  '9' 

  'A'  'F'),     BL    

 (  0  15). 

 

  ,   ,    d  0  9 

  (d)- ('0')=d,      -

 l  (l)- ('A')     (    0)  -

 .       BL  -

    '0',   BL     (  '0'  '9'), 

     'A'     10 ('A' → 10,  

'B' → 11, ...),   BL   " "  . 

,      ,  

    " "  " "   

 JA  JB. 

     CMP BL,'0' ;     
     JB LET 
     CMP BL,'9' 
     JA LET 
     SUB BL,'0' ;'0'<=BL<='9' --> BL:=BL- ('0') 
     JMP FIN 
LET: CMP BL,'A' ;   " "  
     JB FIN 
     CMP BL,'F' 
     JA FIN 
     ADD BL,-'A'+10 ;'A'<=BL<='F' --> BL:=BL- ('A')+10 
FIN: 
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 2 

A, B  C –    ,  A>0  B>0.  

  C     A  B: C= (A,B). 

 

         

 :     ,     

 ,    ,       . 

(         , 

  .) 

 ,   ,    

  ,       -

       ,  

   . 

      MOV AX,A ;      AX  BX 
      MOV BX,B 
NOD:  CMP AX,BX ;AX=BX? 
      JE NOD2 ;AX=BX -->    (   ) 
      JA NOD1 ;AX>BX --> NOD1 
      XCHG AX,BX ;   AX   ,   BX  
NOD1: SUB AX,BX ;      
      JMP NOD ;   
NOD2: MOV C,AX ;C:= (A,B) 

 3 

K –      1  18.    

 AL     (  10  99),  

   K. 

 

  , ,     10  99    

         . ,  

    ,    : 

 –   ,   –     -

.       : 

for dh:=1 to 9 do 
   for dl:=0 to 9 do 
      if dh+dl=k then al:=al+1 

        LOOP. 

  ,        CX  

  ,    " "  ,  -

  CX  .     -

 :        

-  ( ,   )  CX,  -

 ,    CX    , 

       CX  . 
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       : 

    MOV AL,0 ;    
    MOV CX,9 ;    
    MOV DH,1 ;   
L0: MOV BX,CX ;  CX 
  ;    
    MOV CX,10 ;    
    MOV DL,0 ;   
L1: MOV AH,DH 
    ADD AH,DL 
    CMP AH,K ;   +   = K ? 
    JNE L2 
    INC AL ;     ,  K 
L2: INC DL ;    
    LOOP L1 
  ;    
    MOV CX,BX ;  CX    
    INC DH ;    
    LOOP L0 

 4 

     200   (  

 ).  ,       -

   ,        

      . 

 

          -

  .      199     

    :    ,  

  ,   ,     

  1,     ,    

       1. 

        (  

OUTINT),       (  OUTWORD), , 

     " ",      -

   . 

      N EQU 200 ;    
        OUTCH '>' ;     
        ININT AX ;  min     
        MOV BX,1 ;    
        MOV CX,N-1 ;   (   ) 
    IN: ININT DX ;    
        CMP DX,AX 
        JG NEXT ;   > min --> NEXT 
        JL NEWMIN ;   < min --> NEWMIN 
        INC BX ;    min 
        JMP NEXT 
NEWMIN: MOV AX,DX ;  min 
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        MOV BX,1 
  NEXT: LOOP IN ;  N-1  
        OUTINT AX ;  min (  ) 
        OUTWORD BX,5 ;    (  ) 
        NEWLINE ;   
        FINISH 

 5 

  ( , ) ,   -

  (    ),  , -

       .   

  " "  "  ". 

 

     (  ),    -

  .      -

,   ,     , -

    ,   .     

   ,      

   .       

 ,   ,   . 

     (  OUTSTR).     

  "  ",     $,  -

   DX    ,     

   ,     

  .     ,  

   OUTSTR,      

DX  3,       ,  DX 

    " ",     -

 OUTSTR. 

 ANS DB "  ","$" 
  AA DW ANS ;   ANS 
     ... 
     MOV DX,AA ;DX –    ABS 
     OUTCH '>' ;    
     MOV AL,0 ;   (  –   0) 
 IN: INCH AH ;   
     CMP AH,'.' 
     JE YES ;   --> YES 
     CMP AL,AH ;      
     JA NO ;   --> NO 
     MOV AL,AH ;     
     JMP IN ;   
 NO: FLUSH ;       
     JMP OUT 
YES: ADD DX,3 ;DX –    " " 
OUT: OUTSTR ;   
     FINISH 
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 6 

   (    INCH) 
       N   . 

,      -215  216-1    
  :     ,    , -

    +  -.     . 

 

     ,   .     
 ,  ,    ,    -
  .      ,    
 .     ,    , 
         . 

           
(  ).      ,  3  7,   

   37      4.  -
    10      : 

37*10+4=374.       :   -
   10    . 
  ,      , . . 

.    :    , 
     . 

;    
 SGN: MOV SI,1 ;SI=1 –    
      INCH AL 
      CMP AL,'+' 
      JE DIG1 
      CMP AL,'-' 
      JNE DIGS ;   ->  AL     
      MOV SI,0 ;SI=0 –    
DIG1: INCH AL ;      
;         AX 
DIGS: SUB AL,'0' 
      MOV AH,0 ;AX:=        
      MOV BX,10 ;  (   ) 
      MOV CH,0 ;   CL -> CX ( . ) 
  D1: INCH CL ;    
      CMP CL,' ' 
      JE D2 ;  -->   
      SUB CL,'0' ;     
      MUL BX ;(DX,AX):=10*AX (DX=0 – .  ) 
      ADD AX,CX ;AX:=AX+CL (CL=CX) 
      JMP D1 
;    
  D2: CMP SI,1 
      JE D3 
      NEG AX ;   –   
  D3: MOV N,AX 

 



 

 83 

5. .  

          -

  ,    . 

5.1.     

  ,        -

      DUP.  -  

  . 

   X  30 - : 

X DW 30 DUP(?) 

 ,          

 ,   ,   ( )  . -

      ,    -

  0, . . X[0..29],  ,      1, . . 

X[1..30],        k, . . X[k..29+k]. -

 ,    " "    -

  .   ?   -

       ( ,   

 ,     1).     -

 ,      0. ? 

    , ,     

    .   ,    

X   k: 

X DB 30 DUP(?) ;X[k..29+k] 

   : 

(X[i]) = X+2*(i-k) 

    ,    (2)   -

: 

(X[i]) = X+(type X)*(i-k) 

      k=0: 

(X[i]) = X+(type X)*i 

       ,   

   0: 

X DW 30 DUP(?)  ;X[0..29] 

       . 

    . ,  , -

   ( ) A,   N   M  (N  
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M – )    –  ,    

 k1,   –  k2: 

A DD N DUP(M DUP(?)) ;A[k1..N+(k1-1), k2..M+(k2-1)] 

  ,        

:  M  (  )     

,  M  –     . . , -

      ,    

 ;     . 

        -

   : 

(A[i,j]) = A+M*(type A)*(i-k1)+(type A)*(j-k2) 

         -

  0,  k1=0  k2=0: 

(A[i,j]) = A+M*(type A)*i+(type A)*j 

5.2.     

 ,      , –   

    ,     -

.     ,    

   ,   . 

5.2.1.   

     ,       

    ( ), : MOV CX,A.    

            -

 , : MOV CX,A[BX].      

     A,      (  -

 – )  A ,     

: 

A  = (A + [BX]) mod 216, 

 [BX]    BX.  ,   

 ,      A, -

  ,    BX,    

          . (  -

    ,     

.)        -

,       16 ,      

mod   . ( ,        

  ,        -

.) 
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        -

 ,  ,   ,   

-    .   , 

          , 

     : BX, BP, SI  DI. 

,  ,  ADD A[SI],5.     

  SI.       100.  

A =A+[SI]=A+100. ,     5   

      A+100,       A.    SI 

  -2 (0FFFEh),  A =A-2    5  

       A-2. 

  ,          -

 .   ,      -

.   ,    ,  -

,      . 

5.2.2.  

  :    

X DW 100 DUP(?)  ;X[0..99] 

     AX   . 

      AX  0,     

  AX:=AX+X[i]  i  0  99.   -

 X[i]  X+2*i,  ,   ,  

 : 

ADD AX,X+2*i 

       ,  :   

   ,     ,   , 

  .          i. 

,     :    -

      (  ,    

 ),       -

 .         

    ,     

   . 

   X+2*i    –   -

 X,      i,     2*i, -

  .      , 

     -  -  ( -

,  SI)           

: 
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 ?  -     ,   
   , . .    

.   ,     ,   
   X     (2*i)  SI, 

  . ,   SI,   -
     .   -

    ,   . ,  
 , –      SI.   

  :   SI   0,     
   2;         X, 

X+2, X+4, ..., X+198. 
    -    -

  (  – ,   ),   -
   ,      

   – . 
        -

  X  : 

   MOV AX,0 ;    
   MOV CX,100 ;   
   MOV SI,0 ;   ( )  
L: ADD AX,X[SI] ;AX:=AX+X[i] 
   ADD SI,2 ;   
   LOOP L ;  100  

5.2.3.   

      . 
     :    
  ,     ,  ,    
   BX,   , ,  300   : 

 

      (x)  ,      

 MOV x,300.          

,         .  ? ,  

    ,      

   ,         -
  .  ,         

  BX,   A =0+[BX]=0+x=x.    -
  

MOV [BX],300 
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      -

  ,  ,   ,       -

,      ,   –  ,   

      ,    , -

    ,      " "  -

. ,        ( ),  

 .        

     . 

 ,       -

  ,    . ,  ,  , 

     BX,    0,  -

    MOV [BX],0 , . .     

: 0    ,   ,     BX  

    ,    (     -

   , . .  300    ). 

    PTR  ,    

   : 

MOV BYTE PTR [BX],0 ;   
MOV WORD PTR [BX],0 ;   

5.2.4.     

  ,     

  - .     -

    .      -

      .    -

   ,        

 BX  BP,   –  SI  DI (   

 BX  BP  SI  DI ).  : 

MOV AX,A[BX][SI] 

        

A  = (A + [BX] + [SI]) mod 216 

         -

 . ,  ,   A  10x20: 

A DB 10 DUP(20 DUP(?)) ;A[0..9,0..19] 

     AL     , 

          . 

        (  

20  –   ,  20  –    . 

.)   A[i,j]  A+20*i+j.    20*i  

 BX,    j –  SI.  A[BX] –   -

 i-   ,  A[BX][SI] –  j-    . 
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    MOV AL,0 ;    
;   (  ) 
    MOV CX,10 ;    
    MOV BX,0 ;   A    (20*i) 
 L: MOV AH,A[BX] ;AH –    
    MOV DX,CX ;  CX   
;   (  ) 
    MOV CX,19 ;    
    MOV SI,0 ;     (j) 
L1: INC SI ;j:=j+1 
    MP A[BX][SI],AH ;A[i,j]=AH? 
    LOOPNE L1 ; ,  A[i,j]<>AH,    19  
    JNE L2 ;AH   --> L2 
    INC AL ;   
;    
L2: MOV CX,DX ;  CX    
    ADD BX,20 ;     
    LOOP L ;  10  

5.2.5.      

      . 

 A   ,  E –   ( -

  ),        -

    ,     

: 

A : A =A 
E[M] : A =(E+[M]) mod 216 (M: BX,BP,SI,DI) 
E[M1][M2] : A =(E+[M1]+[M2]) mod 216 (M1: BX,BP; M2: SI,DI) 

З .  E=0,  0  : 0[M] = [M]. 

  ,      -   

   ,      : BX, 

BP, SI  DI.        

      .     

         -

,   ,    –  BX  BP,   

 – SI  DI. 

З .  BP      ,  -

   ,      . 8.   

         ( -

, ,   ).       -

,      . 

,       : ,  

X –   ,  TYPE X[SI] = BYTE.    -

    ( , 1[BX]),    

  . 
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         -

  ,     .    

 ,        -

     . 

1)      -  (BX, BP, 

SI  DI)      (  

        ). 

: 

 A DW 99 
AA DW A 
   ... 
   MOV BX,AA ;  BX –  A 
   MOV CX,[BX] ;CX:=A (CX:=99) 
   MOV CX,BX ;CX:=BX (CX:=  A) 

,       ,  -

  (AX, SP, DS, AL  . .), . 

2)       ,    

   (         ). 

: 

MOV CX,[2] ;= MOV CX,2 
MOV CX,[A] ;= MOV CX,A 
MOV CX,[A+2[BX]] ;= MOV CX,A+2[BX] 

3)   : 

[x][y] = [x]+[y] = [x+y] 

 ,       

    . 

: 

MOV CX,[BX][SI] ;= MOV CX,[BX]+[SI] = MOV CX,[BX+SI] 

 ,        

          , 

     . ,    -

          : 

A+1, [A+1], [A]+[1], [A][1], A[1], 1[A], [A]+1, ... 
5[SI], [5][SI], [5]+[SI], [SI+5], [SI]+5, ... 
A-2[BX], [A-2]+[BX], [A-2+BX], A[BX-2], A[BX]-2, ... 
A[BX][DI], A[BX+DI], [A+BX+DI], A[BX]+[DI], ... 
0[BX][SI], [BX][SI], [BX]+[SI], [BX+SI], [SI][BX], ... 

,           . -

    ,      -

        .  , 

    : 

•    (A+B); 
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• ,       (BX+2); 

•    ([SI+DI]); 

• ,    (A[CX], 2[BL]); 

•      [] ([SI]5, [BX]A). 

 ,       ([5]), . .    

 ,   . 

   ,      ,  

  .      ,  -

     ,     

   ( , A[SI+3]).     -

         

(A[i+3]). 

   .      

        (EQU, 

PTR  .),           

. ,  

X DW 1[SI] 

 , . .        

  ,       X,  

     SI, , . 

5.3.  LEA  XLAT 

5.3.1.  LEA 

  -    -

      . ,  ,      

BX   X: 

X DW 88 

  ,     ,  -

   X: 

Y DW X 

        BX: 

MOV BX,Y 

 ,         -

.            

.         -

 : 

   (load effective address):   LEA r16,A 

        -

    r16: r16:=A .    .   
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        ,   

  –    (     

). 

  ,    LEA,     

-  OUTSTR.  , , ,   -

      DX.  ,   -

  DX      LEA: 

S DB 'a+b=c','$' 
  ... 
  LEA DX,S  ;DX:=  S 
  OUTSTR ;  : a+b=c 

   LEA.    , 

     : 

Q DW 45 
R DW -8 

  ,   LEA     MOV, 

      :  LEA  

   ,   ,  MOV   

   : 

LEA BX,Q ;BX:=  Q 
MOV BX,Q ;BX:=  Q (=45) 

  LEA       –   

,     . .       -

     : 

LEA CX,88  ;  
LEA CX,BX  ;  

       ,  -

          

: 

MOV SI,2 
LEA AX,Q[SI]  ;AX:=A =Q+[SI]= (Q+2)= (R) 

 ,       -  

  - ,    

  : 
MOV BX,50 
LEA CX,[BX+2] ;CX:=[BX]+2=50+2=52 
LEA DI,[DI-3] ;DI:=DI-3 (  : SUB DI,3) 

5.3.2.  XLAT 

   ,    .  

   ,  ( ,   , 

      X): 

 (translate): XLAT 
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     ,    , 

       BX  AL, -

   AL: AL:=    [BX+AL].   . 

 XLAT    . -

,    (  )   256 , i-  -

         i.   

      BX,    (i) -

  –   AL.    AL -

  ,   i-   . 

   ,       

   -  (  0  15)  -

.       DIG16,    

 ,   : 

DIG16 DB '0123456789ABCDEF' ;DIG16[0..15] 

   AL    0  15 ( , 14).  -

     -  ('E')  : 

LEA BX,DIG16 ;BX –   DIG16 
XLAT ;AL:=DIG16[AL] 

5.4.  

 ,       . -

      ,   

   .  ,      

 ,         

. 

5.4.1.    

 –   ,    -

 .    ,    -

  ( ): ,     ,  – -

  . .  ,      . 

   ,     – , 

   ,      . .    

 : 
<  > STRUC 
 <  > 
 ... 
 <  > 
<  > ENDS 

    STRUC (structure),   

,     .       

   ENDS (end of structure),   . 

         , 
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  .     , 

        DB, DW 

 DD. ,    ,   -

  . 

,   DATE ( )    Y (year, ), M 

(month, )  D (day, )   : 

DATE STRUC 
   Y DW 1994 
   M DB 3 
   D DB ? 
DATE ENDS 

      ,  -

       ,   -

      ,    -

   . 

, ,     ,      -

       ,   -

     .  ,    

   , . .      -

. 

     :        -

   .     ,  

,     (?),       -

   ,      ,     

    .      Y  -

   1994,  M –  3,    D    . 

     ,    . 

          -

,         

.         -

      . ,    

 DATE   4  ,    –   Y, 

  –   M    –  D: 

2 1 1 ←     

Y M D   

  +0  +2  +3 ←      

  Y     ,   Y 

  0;  M      2 , 

  M   2;  D   3. 

     ,      

 .    ,   . 
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5.4.2.  -  

     ,     -

  ,     ( :   -

   ).    -

   .     -

  : 

_  _  < _  {, _ }> 

(   –  ,    , , -

   ,      ),  

 _  –  ?, ,   " ". 

  - : 

 Y M D 
DT1 DATE <?,6,9> ? 6 9 

DT2 DATE <1998,,> 1998 3 ? 

DT3 DATE <,,> 1994 3 ? 

,     .      

,     , . . -

 ,      DATE,    

. 

     ,   -

   .       

4 ,        Y  , -

  –  M    –  D. 

 ,        -

 –      .   i-  _  -

 i-  .       -

  ; ,   ,  -

   ,        . 

,       ,  -

  . 

      : 

•        ?,   

      ( , ,  Y 

  DT1); 

•         ,  

        -

  ( , ,  M  D   DT1   Y  

 DT2); 

•       (  " "),   

 : 
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          -  -

  ,        

   ( , ,  M   DT2 

 DT3); 

             -

,          

 ( , ,  D   DT3). 

 ,    :    -

    ?  -  ,       

    (       

 ),     ,     

 . 

    ?  ,  -

             

      . ,   ,   

 -   " "   1994.  , 

         -

    ,      – 

      ,    -

        ,    -

     . 

,        -

 :         -

  , . .      ,  

   . : 

DT2 DATE <1998,,>  DT2 DATE <1998> 
DT3 DATE <,,>      DT3 DATE <> 

(   ).         

. , <,,8>    <8>,   -

    <8,,>. 

, ,      - .   

      , . .  -

 ,    .    -

    /    DUP. 

,   

DTS DATE <,12,5>, 10 DUP (<>) 

   11   DATE,      

    : 1994, 12  5,   10 

        ,   

: 1994, 3  ?.    DTS     11 

 ,         

     DTS+4, DTS+8  . . 
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5.4.3.     

      ,    

   - .     

  ,     . 

 ,     ,   -

  

<  - >.<  > 

     . 

 : DT3.D 

     ,   -

   .   ,  

     .    ( )   -

    , : TYPE DT2.Y = WORD. 

  :    DT1   

,        .   

    : 

      CMP DT1.M,3 
      JNE FIN ;   -> fin 
      CMP DT1.D,31 
      JE APR1 ;31  -> apr1 
      INC DT1.D ;     
      JMP FIN 
APR1: MOV DT1.M,4  ;  31   1  
      MOV DT1.D,1 
FIN:  ... 

5.4.4.  

         . 

      -  -

. 

   

         

( ),   ,   . : 

TYPE DATE = TYPE DT1 = TYPE DT2 = TYPE DTS = 4 

     DT2:=DT1,    -

      ,   : 

   MOV CX,TYPE DATE ;CX:=    DATE 
   MOV SI,0 ;i:=0 
L: MOV AL,BYTE PTR DT1[SI] ;   DT1 => DT2 
   MOV BYTE PTR DT2[SI],AL 
   INC SI ;i:=i+1 
   LOOP L ;  CX  
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,   PTR  , . .   AL 

 DT1[SI] ( . . 1  4) . 

 «.» 

,      , –      

  ,         : 

<  >.<   > 

        , 

  : 

<  >+<    > 

       ( )  . 

:  

DT1.D = DT1+D = DT1+3 
TYPE (DT1.D) = TYPE D = BYTE 

( ,         -

  ). 

          

 ,   . ,    

X DW ? 

   X.M,   X  M    ; -

     X+M=X+2.     

 .      ,  , 

,    .      

 , : 

MOV AX,(DTS+8).Y 
MOV SI,8 
INC (DTS[SI]).M ;A  = (DTS+[SI]).M = (DTS+8).M 
LEA BX,DT1 
MOV [BX].D,10 ;A  = [BX]+D = DT1.D 

, ,   :    -

 –       (  [BX]),      

 .   ,   ( )     -

    ,      (   

)    . ,  

(DTS[SI]).M  DTS[SI].M       DTS+[SI]+M,   -

        M ( . . 1),   

 –   DTS ( . . 4). 

   

    ,     -

, . .   . ,   ,   DB, 

DW  DD        
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DUP.         

. ,     : 

 STUD STRUC ;  
  FAM DB 10 DUP(?) ;  
 NAME DB '****' ;  
   GR DW ? ;  
MARKS DB 5,5,5 ;  
      ENDS 

   FAM  10 ,  NAME – 4 ,  GR – 2 -

   MARKS – 3 . 

 ,   ,  ,    -

   ,       

      ,    

 "?" –-       .   

    :     ,   

    ,      , 

     (      

). 

: 

S1 STUD <' ', ...> ;  (  FAM –  ) 
S2 STUD <,' ',101,> ;  (S2.NAME='  ', S2.GR=101) 
S3 STUD <,' '> ;  (5   4) 

    ,     -

    ,     ,  

    . 

5.5.  

        

,        -

   . 

 1 

N EQU 100 
X DW N DUP(?) ;X[0..N-1] 

 

   X    ,   -

 AL  (  0  N-1)    ( , -

   ). 

 

 (X[i])=X+2*i,    ( , SI),  

 ,     (2*i).    

    ,     -

,          

 2,   " " . 
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      MOV BX,X ;BX:=X[0] (  max) 
      MOV AX,0 ;AX:=2*(  max) 
      MOV SI,2 ;SI:=2*i (i –   ) 
      MOV CX,N-1 ;   
 MAX: CMP X[SI],BX ;X[i]=BX? 
      JLE MAX1 ;  <=   MAX1 
      MOV BX,X[SI]  ;   max 
      MOV AX,SI ;     
MAX1: ADD SI,2 ;i:=i+1 
      LOOP MAX ;  CX  
      MOV CL,2 
      DIV CL ;AL:=AX div 2 (   max) 

 2 

N EQU 50 
Y DB N DUP(?) ;Y[0..N-1] 

     Y    : 

(Y[0],Y[1],Y[2],...,Y[N-1]) --> (Y[2],...,Y[N-1],Y[0],Y[1]) 

 

      Y[i]:=Y[i+2]    -

      Y  ,   

  ( ,  DI)   (i)   . -

, ,     Y[i+2]   

    (  i+2),     

  (i),    .  

(Y[i]) = Y+i 
(Y[i+2]) = Y+(i+2) = (Y+2)+i, 

  DI=i   Y[i]    Y[DI],   

 Y[i+2] –  Y+2[DI]  Y[DI+2].  , " " 2 

    ,      . 

       MOV AH,Y ;  Y[0]  Y[1] 
       MOV AL,Y+1 
       MOV DI,0 ;i:=0 
       MOV CX,N-2 ;   (   ) 
SHIFT: MOV BH,Y[DI+2] 
       MOV Y[DI],BH ;Y[i]:=Y[i+2] 
       INC DI ;i:=i+1 
       LOOP SHIFT 
       MOV Y+N-2,AH ;Y[n-2]:=Y[0] 
       MOV Y+N-1,AL ;Y[n-1]:=Y[1] 

 3 

N EQU 65 
S DB N DUP(?) ;S[0..N-1] 

,    S, . .    , 

  ,    1 ( )  0  -

 AL. 
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. 

       S[i]  S[N-1-i]  

 i  0  (N div 2). ,   i     

  ,     N-1-i     

,     .     

N-1-i   (j)      ,  i 

 1    j  1. 

     MOV AL,0 
     MOV SI,0 ;i:=0 
     MOV DI,N-1 ;j:=n-1 
     MOV CX,N/2 ;    
SYM: MOV AH,S[SI] 
     CMP AH,S[DI] ;S[i]=S[j]? 
     JNE FIN ;   -->   AL=0 
     INC SI ;i:=i+1 
     DEC DI ;j:=j-1 
     LOOP SYM 
     MOV AL,1 ;    -> AL:=1 
FIN: 

 4 

      ,  -

  .       , 

   . 

 

        LET  

26 ,        A,  – 

 B, ...,  –  Z.        -

          1.  

    LET     , -

       .   -

     ,      1, -

  . 

,         BX,  -

   LET,   ,   

 BX    A,       -

 LET[BX-'A']. 

   LET DB 26 DUP(0) ;LET['A'..'Z'] 
PROMPT DB '  : ','$' 
       ... 
;      LET 
       LEA DX,PROMPT ;    
       OUTSTR 
       MOV BH,0 ;    BL  BX 
   IN: INCH BL ;BL (BX) –    
       CMP BL,'.' 
       JE OUT ;  -->   
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       MOV LET[BX-'A'],1 ; ,    
       JMP IN 
;    ,      
  OUT: MOV CX,26 ;   LET 
       MOV BX,'A' ;BX (BL) –    A  Z 
 OUT1: CMP LET[BX-'A'],1 ;1    LET? 
       JNE OUT2 
       OUTCH BL ;  1   
 OUT2: INC BX 
       LOOP OUT1 
       NEWLINE 

 5 

 FROM  TO –    ,   

  .   ( ) 45  -

  ,    FROM,   ,  

    TO. 

 

   FROM  f,    TO –  t.     

       f+i     t+i, 

 i   0  44.          , 

      .  ?    

. 

- ,   , ,   SI  DI  f 

 t,      1: 

      MOV SI,FROM ;SI=f+i (  i=0) 
      MOV DI,TO ;DI=t+i (  i=0) 
      MOV CX,45 ;    
COPY: MOV AH,[SI] 
      MOV [DI],AH ;f+i --> t+i 
      INC SI 
      INC DI 
      LOOP COPY 

    SI  DI    f+i  t+i.   

        ,   -

     . , f    

 SI, t –  DI, i –  BX.    f+i  t+i  -

  [SI+BX]  [DI+BX],    SI  DI  

 ,       BX: 

      MOV SI,FROM ;SI=f 
      MOV DI,TO ;DI=t 
      MOV BX,0 ;BX=i (  0) 
      MOV CX,45 ;    
COPY: MOV AH,[SI+BX] 
      MOV [DI+BX],AH ;f+i --> t+i 
      INC BX 
      LOOP COPY 
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     ?   , . .  

    ,    –  -

   . ,      -

   - ,    

     SI  DI:     

   i  SI,   f  t    

  DI       [DI+SI],  

. 

 6 

      STUD ( ): 

 STUD STRUC 
  FAM DB 20 DUP(?) ;  
   GR DW ? ;   
MARKS DB 5 DUP(?) ;  
 STUD ENDS 

    

S STUD 300(<>) 

   300 .      -

 DX  - . 

 

    :     

,         5 ,    

,   DX  1.    –  " -

"      ? 

  BX       S   

   (     ),    

  S[BX]      .  

  ,      MARKS  

    (S[BX]).MARKS.  ,   

,  .      -

  (  )    SI. -

,  (S[BX]).MARKS[SI]    ,  -

  . ,     , 

. .    S[BX+22+SI],  22 –   MARKS,  

  BYTE. 

       : 

      MOV DX,0 ;   
;   (  ) 
      MOV CX,300 ;    
      MOV BX,0 ;      
 ;  



5. .  

103 

  LS: MOV AX,CX ;  CX 
;   (  ) 
      MOV CX,5 ;   
      MOV SI,0 ;   
  LM: CMP (S[BX]).MARKS[SI],5  ; =5? 
      JNE NEXT ;  -> NEXT 
      INC SI 
      LOOP LM 
      INC DX ;   
;    
NEXT: MOV CX,AX ;  CX 
      ADD BX,TYPE STUD ;     .  
      LOOP LS 
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6.  .   

     ,    

    ;  ,  

 ,   ,   -

       .   

      . 

6.1.   

 , ,     ,  -

  – ,   ,   -

 . 

- ,   ,  ,  .  

,  i-       i-   -

     .          

    , . 

- ,      1   " ",   0 – 

 " ".         -

  ,   . 

- ,      ,    

    ZF, , ,   1, 

   ,   0,       

 .    ,  ,   -

  ,    . 

- ,       , 

 ,      . 

     . 

: NOT op 

  : r8, m8, r16, m16. 

        -

: 0  1  1  0;     . : 

MOV AL,1100b ;AL=00001100b 
NOT AL ;AL=11110011b 

 (  ): AND op1,op2 

      : 

op1 op2 

r8 i8, r8, m8 

m8 i8, r8 

r16 i16, r16, m16 

m16 i16, r16 
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       -

     . i-     1, 

  i-      1,   0,     -

  i-    ( . ). : 

MOV AL,1100b ;AL=00001100b 
AND AL,1010b ;AL=00001000b 

x y x and y x or y x xor y 

1 1 1 1 0 

1 0 0 1 1 

0 1 0 1 1 

0 0 0 0 0 

: TEST op1,op2 

   AND,      

 .    TEST –  .    

,         ZF. 

 ,   1,       -

 ,   0,         1. 

: 

MOV BH,1100b 
TEST BH,0011b ;= 00000000b -> ZF=1 
TEST BH,1010b ;= 00001000b -> ZF=0 

 TEST    ,    

-   . ,     L  , 

     AX ,  : 

TEST AX,111b 
JZ L 

Д  (  ): OR op1,op2 

   –    AND. 

       -

    .  i-     1,  i-  

      1,   0    ,  

i-      ( . ). : 

MOV CL,1100b 
OR CL,1010b ;CL=00001110b 

  (eXclusive OR): XOR op1,op2 

   –    AND. 

       ,  i-  

   0,  i-    ,   1,  

   ( . ). : 

MOV CL,1100b 
XOR CL,1010b ;CL=00000110b 
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       "  ,  ,  

    ", . .  ,    

.    "  ". 

    XOR:    

XOR ,    . ,   

 AX : 

XOR AX,AX ;AX:=0 

      ;    

  (MOV AX,0  SUB AX,AX)   . 

   

       – 

  . 

   ,      -

  " "  " ".   ,   ,  ,  

   .     

,  , –  ,       -

      .    ,  

      . -

 :   8  ,     ?  -

  - ,       -

,    -  ,    -

 . 

,     ,  -

     ,  , -

,    . , ,  , -

   " "  ,   " " – 

  1    : 

 – 0000 0000b,  – 0000 0001b, 

 NOT     : 

MOV DH,1b  ;DH:=true 
NOT DH     ;DH:=11111110b <> false 

 ,  " "   : 

" " – 00000000b (00h) 
" " – 11111111b (0FFh = -1) 

         -

 .       . 

   ,    

       . , 

  

A DB ? 
B DB ? 
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  ,   

a:=(not a) and b 

    : 

MOV AL,A 
NOT AL 
AND AL,B 
MOV A,AL 

       . -

  ,        -

     ,         

 ,       -

. ,   

if (X>0) or (Y=1) then goto L 

    :    -

   if  then,   ,   –  

 .      :   X  0  Y  1 

           : 

CMP X,0 
JG L ;X>0 -> L 
CMP Y,1 
JE L ;Y=1 -> L 

       -

    .     

    ,    . 

6.2.   

     .    (   ) 

    ,     -

    .      

    ,       -

.       . 

       ,    

  : 

< > op,1   ;  op  1  
< > op,CL  ;  op  CL  (CL>=0) 

   op: r8, m8, r16, m16. 

   op    1 ,     op 

     ,      

   CL      . ( -

 80386  80486      3    

CL     4     .) 
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,    –     CL , 

  CL=0  .   CL    -

.           

     . 

    , ,  ,   

   CF. 

         

(   ),   . 

6.2.1.   

  ,   ,    

   .   ,    , -

   CF,        0. 

   (shift left):    SHL op,1 

   (shift right):  SHR op,1 

       (  –  SHL, 

 –  SHR): 

 

: 

MOV AL,01000111b 
SHL AL,1 ;CF=0, AL=10001110b 
MOV AL,01000111b 
SHR AL,1 ;AL=00100011b, CF=1 
MOV DH,00111000b 
MOV CL,3 
SHL DH,CL ;CF=1, DH=11000000b 

,          

 " " .    ,   

 ,         . : 

X DW 1Fh ;0000 0001 1111 1111b (X: 11111111b, X+1: 00000001b) 
... 
SHL X,1  ;0000 0011 1111 1110b (X: 11111110b, X+1: 00000011b) 

      2 

       –   

       ,  2k. ,  

        , -

      . ,  

 ,         , 

     . 
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    ,  175,  3  ?  -

   , . .   103: 175000. , 

    k   –    k -

 , . .   2k. ,    5  3  -

 : 

5=101b ---> 101000b = 40 = 5*23 

,        ,   

 . ,    -4  1   -

: 

(-4) = 11111100b ---> 11111000b = 100h-8 = (-8) 

     2k  : 

;op:=op*2^k (op –     ) 
MOV CL,k 
SHL op,CL 

  ,    ,     

   (     :    

  ,     " "   -

). ,       2  -

 ,  128,      -64  +63. 

    k  ,     

k ,      (  div)  

  2k. ,    18  3   : 

18=10010b ---> 10b = 2 = 18 div 23 

         -

 ,      .  : 

;op:=op div 2^k (op –   ) 
MOV CL,k 
SHR op,CL 

         2,  -

   . 6.3. 

6.2.2.   

      -

        . 

   (shift arithmetic left): SAL op1,op2 

       SHL ( , SAL  SHL – 

        ), -

,   ,  SHL     

     ,    . 
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   (shift arithmetic rigth): SAR op1,op2 

      ,    -

    ,  " "     CF, 

   (  )     

 .       : 

 

: 

MOV BH,10001110b 
SAR BH,1 ;BH=11000111b, CF=0 
MOV BH,00001110b 
SAR BH,1 ;BH=00000111b, CF=0 

 SAR        

       2.    -

  ,    IDIV:  IDIV    

 0,  SAR     . ,  

 -1  2 ( . .   -0.5)  IDIV   0,   

SAR –  -1: 

MOV AL,-1 ;AL=11111111b 
SAR AL,1 ;AL=11111111b (-1) 

        2,   

SAR    ,    SHR, DIV  IDIV. 

6.2.3.   

    ,  " "   , 

   ,    . 

   (rotate left):  ROL op,1 

   (rotate right):  ROR op,1 

  ROL    ,     -

           CF ( . 

),    ROR  ,     ( . 

): 

 

: 

MOV CL,11000011b 
ROL CL,1  ;CF=1, CL=10000111b 
MOV BH,11100010b 
ROR BH,1  ;BH=01110001b, CF=0 
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    . ,   -

     AL      

 4   (  ): 

MOV AL,17h  ;AL=00010111b 
MOV CL,4 
ROL AL,CL   ;AL=01110001b=71h 

       : 

     (rotate lefh through carry): 
 RCL op,1 

     (rotate rigth through carry): 
 RCR op,1 

  RCL         

,        CF,    -

        ( . );   

RCR  ,     ( . ): 

 

: 

MOV BL,11110000b ;  CF=0 
RCL BL,1         ;CF=1, BL=11100000b 
RCL BL,1         ;CF=1, BL=11000001b 

          

(  )  . ,   3    -

 AL  DH,    AL     DH,  

: 

   MOV CX,3 
L: SHL DH,1 
   RCL AL,1 
   LOOP L 

6.2.4.     80186   

     8086.     

  ,   ,    1,    

 CL,     . , ,  -

  AX  3      -

   1 ,     CL,   -

 : 

SHL AX,1  MOV CL,3 
SHL AX,1 SHL AX,CL 
SHL AX,1 
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  80186     ,    

       ,   

 1.      : 

SHL op,i8 SHR op,i8 ROL op,i8        . . 

    ,     

   . ,   AX  3  

   

SHL AX,3 

       .  

   . 3.4,       

      8086  " ",   -

  ,      

 80x86.  ,      -

 ,      ,     

,   .186: 

.186 

... 
SHL AX,3 
... 

,          

 8086,    80x86,      

      . 

6.3.   

   ,      ,    

  , –     ,  -

 .         

  ,       

  ,    ,    -

      ,     . 

     DATE ( ),   -

  Y ( ), M (  )  D ( ),   " "  -

     .      

   .      . 

  ,     –  ,  128=27, 

   Y   7 ,    8      

1 .    16=24,    M  4 ,  

  8     4 .   32=25,    

 5 ,   8,    3 . ,   8 , 

. .  ,   . ,  ,     -

    .     -

 ,  ,     .    

  - ,    .    
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   ,     –  ,  -

    ,       -

.         , 16 , -

 , , : 

Y M D   

7 4 5 ←     

         . 

     . 

       ? 

,      , . .  , 

     ,   .  

        : 

•     , 

•       . 

      . 

    

,  ,  X    : 

X A B C   

 2 3 3 ←     

   ,    B  (101b). ,   

    00101000b , . .    A  C.  

     ,    , –  -

 .  ? 

      : 

     ,    

,    ,       -

   ,        . 

     X    00 B 000   -

  B   101b        

00101000b. ,          , 

 B=5.          , 

     . 

         -

   .   ?    

   AND,     

: 

  X: 1 and X = X, 0 and X = 0, 

. . 1         , 

 0   .          -
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     ,    

      : 

 A B C   

and 00 111 000 ←  

 00 B 000   

,   ,     -

-   ,   . 

   ,     B   X  

-  5  : 

   MOV AL,X ;AL: A B C 
   AND AL,00111000b ;AL: 0 B 0 
   CMP AL,00101000b ;AL = 0 5 0 ? (B=5?) 
   JE YES ;B=5 -> YES 
NO: ... 

      

  ,      -

,         . 

,  ,    X1  X2     -

   X: 

X1 A 0 C   

X2 0 B 0   

X A B C   

,         

OR.     : 

  X: 0 or X = X 

. . 0        . 

    : 

MOV AL,X1 
OR AL,X2 
MOV X,AL 

, ,      ,  

           -

  .     ,     , -

    " "    : 

  X: 1 or X = 1 

,    X1   A 111 C,    -

    X2    A 111 C,   A B C. 
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,  ,         

     .     -

        . -

,   X: A B C --> A B B,    -

 C  B,     : 

•   X  C, . .   A  B:  
 AND X,11111000b       ; X: A B 0 

•   B: 
 MOV AL,X 
 AND AL,00111000b  ;AL: 0 B 0 

•  B : 
 MOV CL,3 
 SHR AL,CL         ;AL: 0 0 B 

•    : 
 OR X,AL           ; X: A B B 

   ,     -

         . 

 ,        . 

        -

  . 

   .      ,  -

   –   ,   -

 ,    . ,    

 ,    ,     ,  

   –     . 

       .  

  ,        -

      . ,   

        , . .  -

  op:=op mod 2k.        -

 op  k  (    :    

op  1000 –      op). : 

AND AX,111b ;AX:=AX mod 2^3 

6.4.  

 . 5      ,   

 .        – -

  .         

. 

      -   -

  ,       .   

     ,  -
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   .       , 

  . 

6.4.1.    

   M   ,   [l, 

r],  l  r –   (l<=r): 

var M: set of l..r; 

         -

       [l,r]      

   :  l –      

,  l+1 –            

 ,      . .     -

 :    ,   -

    1,   –  0. 

,  l=10  r=20  M=[10,12,17,19]   

: 

M: 1 0 1 0 0 0 0 1  0 1 0 /////////// 

 10 11 12 13 14 15 16 17  18 19 20 ↑ 

               

 -  . 

 ,   ,     , 

 (r-l) div 8+1. ,  l=10  r=20    (20–10) div 8+1= 

=1+1=2.          M   : 

M DB (r-l)/8+1 DUP(0) 

,         -

  . 

 ,       k  -

 [l, r].      ,   -

,             

   0,    : 

  = (k-l) div 8 
  = (k-1) mod 8 

   l=10: 
k=12:   = (12-10) div 8 = 0 
   = (12-10) mod 8 = 2 

k=18:   = (18-10) div 8 = 1 
   = (18-10) mod 8 = 0 

6.4.2.     

 ,       -

  .     –   -
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     .   

   . 

     

  L  R      (L<=R)   

 M   K: 

M DB (R-L)/8+1 DUP (?) ;set of L..R 
K DW ? ;L<=K<=R 

   -     ,   

 K  M. 

   ,     -

,      1,   –    -

 0. ,  ,     ,  

    1.   ,      

,      (   

  ,   ),         

  (      ).    -

 : 

   MOV AX,K 
   SUB AX,L ;AX=K-L 
   MOV BH,8 
   DIV BH ;AH=   , AL=   
   MOV BL,AL 
   MOV BH,0 ;BX=   (   M)   
   MOV AL,M[BX] ;AL –   
   MOV CL,AH ;CL=    (  ) 
   SHL AL,CL ;      AL 
   TEST AL,80h ;     (ZF=1,  
 ;  =0) 
   JZ NO ;K   M --> NO 
YES: ;K  M 

  

   M, M1  M2,    

   [l, r],       

M1  M2   -   M (    -

: M:=M1+M2). 

,     M    -

   M1  M2,    :   -

 1 (    M),   1  -

       M1  M2 (    

      ).  ,   

   .  , , 

         -
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,  , . .       

  M1  M2. 

   MOV CX,(R-L)/8+1 ;     
   MOV BX,0 ;      
L: MOV AL,M1[BX] 
   OR AL,M2[BX] ;" "  
   MOV M[BX],AL 
   INC BX 
   LOOP L 

    -  -

 ( ,   . .),     -

 . 

6.5.  

    ,     

     ,    .   -

  ,     . 

   ,       . 

 –   ,      

,   .  ,      -

     (    ),   

     ,   

.   –    .    -

   ,      ,  -

  .   (    ) ,     -

    16.      -

  .       8,    

    ,    9  16 –  -

 .      ,     -

  ,         -

.   , ,   ,     

  . 

6.5.1.    

     ,    ,  

     : 

<   > RECORD < > {, < >} 

 < > ::= <  > : < > [= < >] 

< >  < > –   ("?"  ) 
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: 

  A B ←   

REC RECORD A:3, B:3=7  //// 0 7   
  3 3 ←   

 

 Y M D 
DATE RECORD Y:7, M:4, D:5 0 0 0 

 7 4 5 

         .  

      (  )   -

.        ,   

.        =    

   (    " "   ); -

    ,       0. 

    ,     ,     

( )     .      

    ,    . 

      ,   

      ,    

    ,     -

  . 

6.5.2.  -  

-    .    

       : 

_  _  < _  {, _ }> 

 _  –   , ?  " " (   –  

,    ). 

: 

 R1 REC <5,> ;R1: 0 5 7 
 R2 REC <,?> ;R2: 0 0 0 
VIC DATE <45,5,9> ;VIC: 45 5 9 

    ,   ,  

- :       (   ) 

 ,   ,    –  .  

   ,   "?"    . 

   " ",        

 ,      . 

        

:     _   " ",  -

     .  
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: 

D1 DATE <97,,>  D1 DATE <97> 
D2 DATE <,,>  D2 DATE <> 

(   ). 
    ,      -

,          
/    DUP. ,   

X DATE 100 DUP(<>) 

    100   DATE,     
      – ,    

  . 

6.5.3.       

 ,      .    -
.   ,          -

  <  >.<  >; , VIC.Y – .  
  ,       ,   

 ,     .      
  .      ,    , 

    ,  -    . 
 . 

  ,         

   , . .  –    ,      

   . ,  R1:=R2  -
: 

MOV Al,R2 
MOV R1,AL 

         . 

 WIDTH: WIDTH <   > 

 WIDTH <     > 

   ,      -

   ,         ,  -

     (     ). : 

WIDTH Y = 7 
WIDTH REC = 6 

 MASK: MASK <   > 

 MASK <     > 

    (    –    
 ),  1   ,   -

     ,     . : 

MASK A   = 00111000b 
MASK B   = 00000111b 
MASK REC = 00111111b 
MASK M   = 0000000111100000b 
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 MASK     .    

 ,      1  0  ,     -

. , ,    D  VIC  9,  : 

    MOV AX,VIC 
    AND AX,MASK D 
    CMP AX,9 
    JE YES 
NO: 

 MASK D  ,   11111b  1Fh. 

   

       . 

  ,       ,   

     . ,   D 

(    DATE)   0,  M –  5,  Y – -

 9. 

      ,      

.      ,      -

. , ,     M   VIC,  : 

    MOV AX,VIC ;AX: Y M D 
    AND AX,MASK M ;AX: 0 M 0 
    MOV CL,M 
    SHR AX,CL ;AX: 0 0 M 
    CMP AX,5 ;M=5? 
    JE YES 
NO: 

 ,       . , -

,      ,    :   

        ,     . 
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7.   

    ,     16-  .  

 ,      220  (1 ),    

20-  .    ,    

20-          

  . 

7.1.     

7.1.1.     

   ,       -

  .    ,  -

    . 

      2k ,      

  k-  ;     -

 (   –  ). ,     

      ,     -

  ,      .  . 

   ,   . 

    ,    . 

   (    )   -

,      :   

   , , 2m ,  m<k. 

     A     -

    A=B+ofs,  B –  ,    

 A,  ofs –  (offset)    , . .  

,    ,   B: 

 

   ,  0<=ofs<=2m-1,    

   m . ,   A=B+ofs 

   A    B,  ofs –    

.  ,   .     

   A,    –  B – " " 

   R,          

 ofs, . .   
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 ... A ... 

  
 ... R ofs ... 

  ?      , 

     [R]+ofs=B+ofs=A,     -

     A.   ,  R  ofs  -

   ,     –    

 ,      .     

. 

 , ,      R  ,  

 ,     ,     

    .      

  ,       . 

,    ,    -

,        ,   -

  ,   . 

    ,    . 

     ,    ,     

. 

7.1.2.      

  ,      "  " 

  "  ",    -

  .  ,      1 , 

. . 220  (k=20),     20- ,  -

      64 , . . 216  (m=16), 

   –  16-  . 

        , 

         -

,    CS, DS, SS  ES. ,    

       ( ,  AX),  -

        . 

      ,   

     :    

            

   .   ,       

 , ,  ?       

 ,       -   

(      )  ,    

            

    . ,  ,   

   ,        -
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 4 .      , 

      . 

,        -

.     ( . ),   ( .  -

),      ( . ), . .   -

         : 

 

(         -

 .)      –  -

   . 

     ,    

   64 .      

,       64 ,   

     , . .   ,  

  . 

       .   

          -

 : 

<  >:<  > 

      " ",  , -

  ,     -

 . ,   MOV AX,ES:X   X -

    ES. 

 CS:, DS:, SS:  ES:     -

    ( ).      

 ,    .    

   :      . 

,  MOV AX,ES:X        

 : 

ES: 
MOV AX,X 

ES: –    (  ),    

.   -  ,     -

 .     -    ,  

      :  " ",   

        -

  (    –   ES).   -
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  ,    ,     

" " . 

,         

,    (   - ).   ,  

  .   ,       

 ; ,  ES: MOV AX,X    

  .       

   . 

         

 .     ,  

          -

   ,  .       -

:     – 20- ,   ,   

  , 16- . ,  :   16-

     20-   

? 

      .     , 

       .      

   :     -

  ,   16.     ,  

   4  , ,    ,   

      , . .    

XXXX0h,  X –  .   ,       

 ,   .   :    

   16    , . .   

 . ,      

12340h,        1234h. -

      0   

    seg. 

 , ,    -

         -

       0   

  ,   .    -

 : 

=XXXX  XXXX0 –  
 ... :YYYY ... ==> + YYYY –  

 ----- 
  ZZZZZ –   

       -

     16,    -

     :ofs   : 

A  = 16*[ ] + ofs 
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,  ES=1234h,    ES:53h   

 16*1234h+53h = 12340h+53h = 12387h. 

   .   , ,   -

,     BX, BP, SI  DI.   

   ?   .  

    - ,   

  ,    .  , 

,     216, . .   – 

  16-  .      -

    , . .     -

  ,   16.    

   220,    ,   -

.  ,      

 : 

A  = (A  + 16*[ ]) mod 220 

,     , 

      .      

   ,     . 

,  LEA r16,A    ,   A  -

 , . .      

r16:=A ,    r16:=A . 

, ,   ,    -

   . 

7.1.3.     

    ,   -

,     -        -

 –  ,     . ,  -

      , . .    

  –   ,    . 

 ,   , ,    -

  –  ,  .     

( ,   . .) ,  ,   

  –   ,   , -

    . 

          -

,         -

 ,     . 

- , ,       

      ,  : 
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 CS      ,  DS –  

  ,   SS –    : 

 

 

 

CS

DS

SS

 

    ES,      -

,         . 

- ,   .    -

 CS   ,    ; , 

       (JMP L),   

CS:    (JMP CS:L).     -

      DS,    -

; ,  X –  ,    MOV DS:X,0 

   MOV X,0. , , ,   -

        SS,    

. 

         -

  : 

•       CS. 

•         

( . . 10.1). 

•    : 

           , 

     BP,     -

          -

 DS; 

      BP,       

       SS. 

(     ,    . 

  : 

   X DW L 
   ... 
   JMP X ; JMP DS:X = goto CS:L 
   ... 
L: ... 

   X –     ,    , 

   .     , 

 X          -
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   DS.          

(L),   -     CS.) 

,       ,    -

  .      ,   

  ,    . 

      ?  ,  

  ,        -

  ,        

  ,   .    

  ,      ,  , 

         . 

       ,     

  ,     

     - ,  -

    .       " "  

   :       , 

      –       

  ,         -  . -

      ,  . 

,      ,   

          . 

  ,     ?    

    . ,   -

       DS, , ,  SS,   

 0   X       MOV SS:X,0; 

   MOV X,0  , . .    MOV 

DS:X,0    0  . ,    

 ,        . 

,           : 

 CS       .  -

 ,      ,   , -

    CS  IP,    IP  

  ,     . , 

  CS       ,   

  .       -

   ,   CS: (   CS:   

,       ). 

   :     -

 ,    ,    -

  ? ,   ,    -  . 

 –        ,   

-      . ,  ,   

   AX   L,    -
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.    MOV AX,L ,   -

  MOV AX,DS:L     AX  , 

  L,      ,    

.  ,       ,    

MOV     DS,      

  ,   , . .    -

 MOV AX,CS:L. 
  –        , -

   ,   .       
   ES        

  , : INC ES:Y.    
ES: , . .     .  ,  

 ES         -
 . 

,  ,      -
, ,  ,    ,    -

     ,   . 

7.2.   

       -
   :      -

       CS    -
,            
   DS,         -

     SS.       
   ,   .    ,  

    ?  :    , 
     .    :  , -

       ,     
      .   

 ,    .    -
 : 

<  > SEGMENT < > 
     < > 
        ... 
     < > 
<  > ENDS 

   ,     -

 –   SEGMENT,  ,    ENDS (end 

of segment),  .       

   .     :  -

 ,      SEGMENT  

ENDS       .     -

,        64 ,  -
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    ,       

 64 ,    . 

,           

  . ,    ,    -  -

   ;       

. 

  SEGMENT    (  . 12.3), 

   ,      ,  -

      ,   , 

   .    ,   -

 ,     (  ,    -

   ). 

  : 

A SEGMENT 
A1 DB 400h DUP(?) 
A2 DW 8 
A ENDS 
 
B SEGMENT 
B1 DW A2 
B2 DD A2 
B ENDS 
 
C  SEGMENT 
   ASSUME ES:A, DS:B, CS:C 
L: MOV AX,A2 
   MOV BX,B2 
   ... 
C  ENDS 

  ,  -  . 

    

         

   ,       -

  ,  16, –      ( -

     ,   ,  16, 

   16 ). , ,  A   -

  10000h.         

    10000h  10401h.      

   10402h.    16 (    0)    

   B,      -

       ,  16.  -

 10410h.         B, 

   6 .  C     , -

 16, . .  10420h.  ,     ,  
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     ,  16,     

. 

   

      -

 .      , . . 

 16  (  4  )   -

 .     A    1000h, 

 B –  1041h,   C –  1042h.    

  ,       . 

,  

MOV AX,B 

     

MOV AX,1041h   ;AX:=   B 

 ,         -

,    .       AX 

 1041h,       . (     

 LEA AX,B    , . .  LEA  

 .) 

 OFFSET  SEG 

        

        –  -

 ,    .     A1 

  0,  A2 –  400h,  B1 –  0,  

B2 –  2,  L –  0.     ( ) -

   ,      . 

 , ,        

  .         

  ,     OFFSET ( -

): 

OFFSET < > 

     ,  

   ,    .    : 

OFFSET A1 = 0, OFFSET A2 = 400h, OFFSET B1 = 0 

       , 

  .  : 

MOV AX,A2 ;AX:=   A2 (AX:=8) 
MOV AX,OFFSET A2 ;AX:=  A2 (AX:=400h) = LEA AX,A2 

, A2 –  ,  OFFSET A2 –  ,     

. 
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 ,    .    BX -

     A1, . . BX=A1+i,    BX 

   , . . i.    SUB BX,A1 

, . .    BX     A1, 

     (         ). 

   SUB BX,OFFSET A1    , . . 

 BX    A1: BX:=BX- (A1)=i. 

    ,   ,    

    .   SEG ( ): 

SEG < > 

      ,   -

 ,   ,   –    , 

. .    .    : 

SEG A1 = SEG A2 = A = 1000h 
SEG B1 = SEG B2 = B = 1041h 
SEG L = C = 1042h 

    SEG  : 

MOV BX,SEG B1 ;BX:=B=1041h (   BX:=0) 

  

 ,     ,  -

      .  -

     DW  DD.     

    B1  B2    

A2, . .   .    –   -

 ( ) –    ?   :   

   (   ,     

)     DW,       

,       DD,    

   ,    ,    ,  

      (     

  ): 

B1 DW A2  B1 DW offset A2 
B2 DD A2  B2 DD seg A2 : offset A2 

 ,    DD       -

  ,       -

   .  ,   " "  

    ,  seg       

  ,   offset –    (B2: offset,  

B2+2: seg). 
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 ,    DD      

  : 

<  >:<  > 

: 

DD A:B2 

         ,    

    ,       -

,   ,     . ,   

  A    1000h,   B2 –  412h, . . -

   B  10412h,      

A  10000h: 10412h-10000h=412h.     -

,    , . .     A 

  B2         -

    (64 )  .  -

,     . 12,     -

  ,    ,   A  -

     B,    B2,   

  , , , . 

7.3.  ASSUME 

,    -     , 

       .  ,    

         . 

  ?    . ,   -

      A  ES,    B  

DS.       ,    -

       .   

,            

( , ,   MOV AX,ES:A2),     -

     .  -

    ,   ,     

  ( ,      

MOV AX,A2)      " "  .  

,     ,    ,   

     . 

       -

       

ASSUME ( ): 

 ASSUME < > {, < >} 
  ASSUME NOTHING 
 < > –   <  >:<  > 

  <  >:NOTHING 
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,      

ASSUME ES:A, DS:B, CS:C 

  ,       A 

   ES,     B –  DS,   -

    –  CS,    ,   , 

   ,      A    

ES:,    B –   DS:,     C –  -

 CS:.      MOV AX,A2    -

      MOV AX,ES:A2, -

  A2    A,   ,   ASSUME, 

  ES,        ES:. 

  MOV AX,B2      

MOV AX,DS:B2,    B,    B2,   -

 DS,         DS:,  

  ,      DS:   -

 (     , . .    -

). 

,     ASSUME     -

     ,     

   (   ,    )  – -

     .   

          ,  -

   ,       

 ASSUME. 

  ASSUME 

  ,   ASSUME    -

     (    -

 – .  ).      -

,       . 

 ASSUME      ,  

      .   ,   

      ,      

   ,     ,   

-  ,   .     –   

 ,       . 

         

  CS    ,    -

     . 

   ASSUME         -

 ,     " " , . . -
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. ,   

ASSUME ES:A, ES:B 

  ,   ES     B. 

             -

 . ,   

ASSUME ES:A, DS:A 

,    A    ES,    DS. 

        ,   

      A.     , 

     ,  ,  -

,       , -

        . 

   ASSUME       -

  NOTHING ( ),  ASSUME ES:NOTHING,   

,           -

 ,         -

         ,  , 

   .       

    ,    

ASSUME NOTHING. 

   ASSUME      . 

         . -

,   

ASSUME ES:A 
ASSUME DS:B, CS:C 

   

ASSUME ES:A, DS:B, CS:C 

,      ,  -

    . ,   (  A2 -

   A) 

ASSUME ES:A 
MOV CX,A2 
ASSUME ES:B, SS:A 
INC A2 

 A2   MOV     ES:,    

INC –   SS:,     

ASSUME ES:A, ES:B, SS:A 
MOV CX,A2 
INC A2 

    A2     SS:. 
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  ,      

         ,  -

   . 

     ,      -

,      ,   -

   ,       

. ,   MOV AX,[BX]    DS:, 

   MOV AX,[BP] –  SS:. 

        ,   

,        .  ,    

,   ,      

 ,       . -

,  X –  ,    INC X  INC X[SI]  -

  DS;,    INC X[BP+1] –  SS:.    

,    ,    

, . . "  "      

 –     . 

          , 

     ASSUME,   -

    ,     .  

  ,   .     

    ,     

,    ,   . 

,      ,   

,      ,     -

.   ,       

,    –  , . .   . 

 ,    ,    

     ,     . 

 ,   .      

      ,   -

        ASSUME   

   ,     

      .   

       .   

 (     ). 

     . ,  -

  ADD DX,[BX]    DS:, -

    , . .  ,    BX  

   .     ,   ,   

BX     ,    ,  

     : ADD DX,CS:[BX]. 
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     , . .    -

 ,    .     -

  ,     .  

   ,    ,      -

,      ,    

    . ,    

CODE SEGMENT 
     ASSUME CS:CODE, ES:DATA1 
     MOV AX,ES:X 
     ... 
CODE ENDS 
DATA1 SEGMENT 
    X DW 23 
      ... 
DATA1 ENDS 

  MOV     ES:, . .   -

    ,  ,    

X   DATA1,     ES,  -

.       - :   -

           

  ,      -

 ,      .  , 

       . 

  –         -

 (   ASSUME)   ,   -

,    ,    , 

         ( , 

           

 ).    ,      

       . 

, ,   ,    , -

    . ,  ,   AX   

    5,     MOV AX,5 . 

  .   :       

   (  ),    . -

     AX:=5.    

:    5 ,  ,   -

       ,    -

   .        

 :       

. ,      5-    ,  -

    DS,       -

 : MOV AX,DS:5.     "   ": 
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- ,  ,  5     ,   

,  - ,      . 

 ,         

. ,  ,   ,    -

     . 

         

,      ,     -

 .   : 

DATA SEGMENT 
   X DW ? 
     ... 
DATA ENDS 
CODE SEGMENT 
     ASSUME CS:CODE, ES:DATA 
   Y DW ? 
  L: MOV ES:Y,0 
     ... 

  ,   MOV    ES:, 

  ,    ,  Y    CODE, 

     CS,     

 CS:.        ?  -

     :   -

    (   –  ES:),    Y  

 ,       " "  CODE, 

    ,     S –   

DATA.     ES,    ,  

    DATA,    

     ,   -

   Y,    X,   ,    Y    

 (0),     CODE. ( , ,  

    ,      ES,  

   Y  ,     " " 

 CODE,     ES:.) 

     .   ,  -

    DATA   Y    

,    Y,    DATA, -

     64 .  ,  

   . 12,      

 ,    ,   DATA    

   CODE,     Y  -

, , , .       –  

        (  
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  ),     .    

    . 

7.4.     

,  ASSUME  ,     -  -

     -   -

,  ,       -

 .     ,    -

 . ,     MOV AX,A2   

 MOV AX,ES:A2,    ES      -

 A,     .  ,   -

     –  -

  .         

 .       ,  

        

( ,   ASSUME    ). -

,    . 

  DS      B. ,  

      –  16   

  ,     ,      -

 ,      DS:=B.  -

   MOV DS,B ,    –  -

 , . .  ,    MOV -

      . 

      ,  , 

,  AX: 

MOV AX,B 
MOV DS,AX ;DS:=B 

 

    ES. 

 c   CS,     .   ,   -

          

 .     ,   

   ,    CS   

  . 

   SS,      . -

    . - ,      

 –  ,     DS  ES. - ,  

    .     

SEGMENT,    ,   -

  STACK, : 

S SEGMENT STACK 
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    S   SS    

   . ,       

 SS  ,       

      STACK. 

7.5.  .  INCLUDE 

     , - ,  -

  ,      . ,  -  

     ,    -

,      – ,   , -

   : 

 STACK SEGMENT STACK ;   
       DB 128 DUP(?) 
 STACK ENDS 

  DATA SEGMENT ;   
       <    . .> 
  DATA ENDS 

  CODE SEGMENT ;   
       ASSUME CS:CODE,DS:DATA,SS:STACK 
START: MOV AX,DATA 
       MOV DS,AX ;  DS 
       <   > 
  CODE ENDS 

       END START ;  ,   

   . 

      ,   

 ,         -

     ,    -

    . 

        STACK (  

     ),     

       SS.  ,   -

,    CS.    ,  , -

   DS. 

      .  

     ,     -

   .   ,      

   ,  ( ,   

  )    ,      

. 13.    ,       

 (  ) – 128 . 

       END.  -

    ,        
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  .  ,      

   –   ,     

  (        

).     START. 

     . 

 ,    -     

   (  ,   ,    

 ),      -  -

 ,      .  

       -

 , ,  EQU,    

  . 

  :       

,       ? , , 

    , . .    .  

      ,   -

    . 

Д  INCLUDE 

       -

 -  (      . 13).  -

,          IO.ASM. 

 ,        , -

       .     

      

INCLUDE IO.ASM 

      INCLUDE ( )   : 

INCLUDE <  > 

  ,   ,    

,      . 

 INCLUDE         -

 .      ,    

    , : 

INCLUDE A:MACROS.TXT 

 ,         

  ;        , 

   -  ,       -

  .        -

    - ,      

     . 
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      ,   -

  .    50       -

. 

       50      

    (    )  ,    

     . 

     INCLUDE IO.ASM ;   -  
   S SEGMENT STACK ;   
     DB 128 DUP(?) 
   S ENDS 
   D SEGMENT ;   
   N EQU 50 ;     
   X DB N DUP(?), '$' ;     +   
 ;  
   D ENDS 
   C SEGMENT ;   
     ASSUME SS:S, DS:D, CS:C 
BEG: MOV AX,D 
     MOV DS,AX 
     OUTCH '>' ;    
     MOV CX,N ;   
     MOV SI,N-1 ;  (=49, 48, ...) 
 IN: INCH X[SI] ;        X 
     DEC SI 
     LOOP IN 
     LEA DX,X ;   X 
     OUTSTR 
     FINISH 
   C ENDS 
     END BEG ;   –  BEG 
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8.  

          

. 

8.1.     

 –  ,       -

: ,    ,    . 

         ,    

  :      64    

     16.  ,   

   .    .   -

,    ,     SS: 

 

      :    

     (      ), -

   " "   . .      -

     .  ,   

  (     ),     

  .        -

,     – SP (stack pointer,  ). 

     ,    ,  

  .  ,  SP    , . .  

,     .    

     SS:SP. 

     ;    , , 

   . .          -

      .   -

     ,      . 

         . 

   "  "  "  (  )": 

     ,    

  ,       , 

      , . .     

 SP    .   ,  " " 

  SP,     . 
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      ,     -

    .    -

   k ,      : 
S SEGMENT STACK 
  DB k DUP(?) 
S ENDS 

     , . .       

   ,  ,   SP.    

      .    -

    ,     , . . -

   DB   ?. ,   -

 DB    DW  DD,    -

. 

     ,     SS  SP 

 :  SS      

,   SP –   .    . -

,      ,    -

 . - ,    SEGMENT, -

   ,   STACK,    -

       : -

 SS      ,    SP  

     (  k).    ?  -

     ,  , ,   

k,   ,      ;   

 SP       . 

, , ,        

 ,      .    -

  (  )   – 128 .    

  ,       ,   

,   128 . 

8.2.   

        ,   

 .  ,      , 

   SS     ,   SP –  

 .      -  ,   -

  . 

8.2.1.     

         

     . 

   : PUSH op 

  : r16, sr, m16. 
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 PUSH (" ")     .  

   : 

SP

SP
push op

pop op
op

 

   PUSH  :    SP 

  2 (     216), . . SP  

        ,     

 : 

SP:=(SP-2) mod 216, op -> [SS:SP]. 

   . 

З .   PUSH SP  8086  80286   -

  SP    ,   i386  

i486 –  SP  . 

  PUSH       -

  ( , PUSH CS),     

 ( , PUSH 5 – ).        

,      , : 

MOV AX,5 
PUSH AX ;5 ->  

 ,    PUSH      -

,      .     

 ,     ( ,  '*')   -

           : 

MOV AL,'*' ; AL:='*' (AH:=?) 
PUSH AX 

    " "       

 '*'    ,     SP: 

SP '*' ?

 

,       ,   ,   

  ,     PUSH.     

     ,       . 

   : POP op 

  : r16, sr (  CS), m16. 

 POP (" ")       -

    ( . . ).  :   

,     SS:SP,   ,   
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SP   2 (     216), . .  

: 

[SS:SP] -> op, SP:=(SP+2) mod 216. 

,      POP,     -

 ,    CS (    -

 ).  ,       ,  

    . 

8.2.2.      

          -

    . 

    : PUSHF 

    : POPF 

  PUSHF       Flags,  

  POPF         Flags.   -

 PUHSF   ,   POPF, ,   . 

        

    .     -

        –   

,        . -

,    AX    TF (   8-  

  Flags       0 – . . 1.2.4), 

     ,  : 

PUSHF ;  Flags,     
PUSHF ;  Flags    AX 
POP AX ;AX:=Flags 
MOV CL,8 
SHR AX,CL ;    TF    AX 
AND AX,1b ;AX:=TF 
POPF ;    Flags 

8.2.3.    80186 

  80186    PUSH,   -

  .       ( -

, 5)          , 

     8086: 

.186 

... 
PUSH 5 

( ,        -

      8086,   ,   

    80186,      

   .186) 
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  80186      –    

        .   -

  . 
   : PUSHA 

   : POPA 

 PUSHA        -
   : AX, CX, DX, BX, SP, BP, SI  DI (  

SP     ).  POPA    8 

      ,   

 (    SP       -
). 

 PUSHA  POPA      ( . 
. 9) –          -

      . 

8.3.      

       :   -  

  ,           . 

     "   ". 

   

        -

.       -  , 

 CX,            ,  

  :      ,  -

   ,       , 

   : 

PUSH CX 
.... ;  CX 
POP CX 

    

     -      

  ,      . , -
  X:=Y,  X  Y –    , -

 : 

PUSH Y 
POP X ;X:=Y 

      

 ,   PUSH  POP    
    . ,       -

   ,      (   
,    ). ,    
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,     ,    .  , -
 ,    .      : 

SP=0? –  ? 
SP=k? –  ? (k –     ) 

  ,  ,      , 

  ,   ,      0. 

   ,   ,   SP  , 

     . 

    

   , . .     -

 ,    . ,    

    POP,   .      

,  ,      N   SP -

    2*N,   ,   SP,   -

    , -     -

,      ,      

.     N    

   SP   2*N: 

ADD SP,2*N ;    N  

   :      -

 SP,       ,     

   ,        SP  : 

MOV AX,SP 
... ;    
MOV SP,AX 

Д    .  BP 

 PUSH  POP      ,   

   ,  " "  . ,  -

,              AX 

     (AX:=w3): 

BP, SP

+2

+4

w1

w2

w3
 

 ,         

 4.  ,  :   BP  -

     [BP+4]     : 

MOV BP,SP 
MOV AX,[BP+4] ; = MOV AX,SS:[BP+4] 
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     BP? - , ,  
   SP, . .  [SP+4], , . . SP  -

   - . - ,     
     ,     

. ,         
   BP,      SS, 

     MOV AX,SS:[BP+4],   -
,       .     

 BP    ,  BX,   
    DS:,    ,    

    : MOV AX,SS:[BX+4]. ,   -
 ,     BP. 

,      " "  ,   
  BP     ,    , 

          [BP+n] 
   n.       

   ,        BP, 
 ,        SS. 

8.4.    

       ,  
    (  )     

 ,         -
 .       ( ,  ) 

  ( ). 
    .     -

,   .  ,      .   
 ,     .    , 

   .    ( . .      
  ),   .  

    (  !)   -
  ,      :  ,  

    ,    –     
       . 

       :     -
   ( . .   ),      

    ,   ,  
   . 

  -  . 
    ,       , 

          -
  DS.       128   

 200      ( ,   -
      100). 
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 ,   ,       
  SP        -

 . (    FINISH    
,    "  "     .) 

       -
  :        

         -
  ,   . 

       : 

        INCLUDE IO.ASM ;   -  
      S SEGMENT STACK ;   
        DB 328 DUP(?) 
      S ENDS 
      C SEGMENT ;   
        ASSUME CS:C, SS:S 
   BEG: MOV SI,SP ;    SP 
        MOV AL,' ' ;   (" ") 
        OUTCH '>' ;    
    IN: INCH BL ;    
        CMP BL,'.' 
        JE ENDTXT ;  ->     
        CMP BL,'(' ;   .  
        JE OPEN 
        CMP BL,'[' 
        JNE NOOPEN 
  OPEN: PUSH BX ;  .    
        JMP IN 
NOOPEN: MOV BH,'(' ;   .  
        CMP BL,')' ;(  BH –   . ) 
        JE CLOSE 
        MOV BH,'[' 
        CMP BL,']' 
        JNE IN ;   –    
 CLOSE: CMP SP,SI ;   . : 
        JE NO ;   -> NO 
        POP CX ;    .   CL 
        CMP CL,BH ;     BH 
        JE IN  ;   –    
        JMP NO  ;  -> NO 
ENDTXT: CMP SP,SI ;      
  ;   " " 
        JE OUT 
    NO: MOV SP,SI ;   –   
  ;  
        MOV AL,' ' ;   " " 
   OUT: OUTCH AL ;   
        FINISH 
      C ENDS 
        END BEG 
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9.  

     ( )   -

,       . 

9.1.   

         ,  

   .       

    ,         

(      64 ).    (   -

-   )      . 

,        : 

    C1 SEGMENT 
       ASSUME CS:C1, ... 
START: MOV AX,0 
       ... 
       JMP FAR PTR L ;goto L 
       ... 
    C1 ENDS 
    C2 SEGMENT 
       ASSUME CS:C2 
    L: INC BX 
       ... 
    C2 ENDS 

,          -

 ASSUME,   (  )   CS 

     (     -

 ,      ).  -

 ,    ,   . 

,     ,    -

,    CS  IP:  CS    

 ,     ,    IP  

  ,     . -

       ,  ,  -

  ,  . 

   IP,      .  

    ;     

    .       -

     ,      . 

       ,   

         ( ,  

 C1   L  C2).     

 .        CS, 

  IP: CS       (CS:=C2),   

IP       (IP:=offset L). 
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   ,    , 

       (  -

 –  ),   .     -

     JMP,     ,  

   .     

 . 

Д   : JMP FAR PTR < > 

  FAR ( )  ,   ,  

     .     CS -

    ,     ,   -

 IP       : 

CS:=seg < >; IP:=offset < > 

,         L. 

Д   : JMP m32 

      ,    -

        seg:ofs, -

  " " :  ofs      

m32,    seg –   m32+2.     

  , . .    CS  seg,   

 IP –  ofs: 

CS:=[m32+2] ;IP:=[m32] 

: 

X DD L ;X: offset L, X+2: seg L 
  ... 
  JMP X ;goto L (CS:=seg L, IP:=offset L) 
  ... 

       . 

     X,      (   -

 ), ,  ,    ,  X -

  ,    ,     -

     .    X   , 

 ,   ,   ,   -

       –      ,  

   ,     .   

,     . 4.1,  ,  -

  –      ,   -

   .  ,   ,   

    ,   .   

,          -

 ,        .  

   PTR: 
JMP DWORD PTR X 
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  ,       -

     .    ,   

       ,  -

  :  X –  ,   -

    : 

JMP X –    
JMP SHORT X –    
JMP FAR PTR X –   
JMP WORD PTR X –   
JMP DWORD PTR X  –   

      ,    JMP 

  ,  JMP [BX];    -

       . 

   ,  X –  ,    -

       –    : 

,  ,  X –     ,    

   JMP X   .   , , 

  ,      NEAR 

( )     . (     -

 LABEL,         FAR – . 

. 14.6.)      (    )   

  PTR. 

,  NEAR  FAR –      -

  -1 (0FFFFh)  -2 (0FFFEh).    -

  TYPE,         , 

  (   ); : TYPE L = NEAR. 

9.2. -  

   ,  ,   

           -

   ,   .  -

     ,    

     ,      

      , , -

,   .   ,   

      ,    

       ,  . 

        -

  . 

 ,   –      -

 :   –    ,  -

   –   .   

   –   ,      
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 .   ,         -

,         ,  

    .     -

     ,    . 

9.2.1.   ? 

  –   ?  ,  

.     ,       -

 ,     ,    . -

    ,       . 

   ,     . 

  ( / )        

 FINISH ( . . ),       –  

 ,       ( . 

. ).        -

   ( . . ). 

    C SEGMENT        C SEGMENT       C1 SEGMENT

  BEG: ... 
... 
FINISH 

  
/  

  
/  

 
/  

    BEG: ... 
... 
... 

      C1
      C
   BEG:

ENDS 
SEGMENT
... 

     C ENDS 
END BEG 

       C ENDS 
END BEG 

       C ... 
ENDS 
END BEG

 )   )   ) 

9.2.2.   ? 

  –   ?     

,  ,       -

.        -

 –   .    ,    -

  .        -

,     . 

      : 

<  > PROC < > 
     <  > 
<  > ENDP 

 ,    (  )   

PROC (procedure),    –  ENDP (end of procedure).   

        – ,    -

, .   ,    PROC 

     (     ),   

  , ,      . 
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,       ,    

     . 

  PROC   –   NEAR ( ),  FAR 

( ).    ,  ,    

NEAR (      NEAR   ).  -

 NEAR       " ", 

  FAR – " ".      

    ,   ,     

 ,         -

  (      ,   ).      

      . 

,      ,   ,  -

  ,     ,   -

   ,   .  ,   

       ,     

 ,        . 

9.2.3.       

  –       

 ?         -

           -

.     ,    ,   

    :     -

.      ,      

      . -

,   . 

  :       -

        .  -

  :       

 , . .      . -

   .   ,       

   ,       

   .  , ,  ,    -

 ,     .   -

          

  –     ,   -

       .   -

 ,      .   

     ,     

     .    -

       ,     

     . 
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   ?    - . - , 

    :     -

   ,         

 . - ,     :   -

  ,       , 

         .   

     ,     -

       . 

           

    ,    .   -

     ,    

    ,    

     .   CALL 

 RET.     : 

  (   ): CALL <  > 

   (return): RET 

 CALL          -

       . -

 RET          . 

  .       

             -

 X  Y.     ,  

 ,        -

          : 

;   ;  
    ... PR PROC 
    CALL PR             OUTINT X 
(a) ...                 OUTINT Y,8 
    ...                 NEWLINE 
    CALL PR             RET 
(b) ... PR ENDP 

    CALL,       

    (  a)      -

 PR –   OUTINT X.   :   X  

Y   .    RET    -

   a     .     -

  –  ,     CALL. -

     ,     

CALL        –  b,    

         –  , 

    CALL. 

 -     CALL  RET. 
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,     ,     -

,   CS  IP.     

    ,     ,      

     , . .    -

  IP       CS, . .   

        .    -

    ,         

  , . .     . 

  ,           

  CALL  RET.       

–  ( ) ,    CALL,  -

    CALL P,  P –  ,  

 : 

 : -> , IP:=offset P 
 : CS-> , -> , CS:=seg P, IP:=offset P 

     RET : 

 : ->IP 

Д  : ->IP, ->CS 

,   CALL  RET   :  

         ,   -

      ,     

.             -

 .   :      -

       ?  : 

   ,      .   -

   ,    CALL,     

 ,       -

 ,    RET,    , -

       .   -

   ,        

  ,    RET   –   . (  

 RET    .)  , -

          

CALL  RET,         .      

    ,  -       

   . 

    .     

   CALL,       

 .      ,  , 

  CALL        (    

), ,    (      ),  -

         -
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.     ,      

,    .     ,  -

   ,    ,   -

 CALL    PTR  ,   : 

CALL FAR PTR P 

9.2.4.    CALL 

     CALL,     

   .      -

 –   ,      JMP,  -

    SHORT ( ,    -

     ,       -

   ). : 

NA DW P 
FA DD Q 
   ... 
 P PROC 
   ... 
P1: ... 
   ... 
 P ENDP 
 Q PROC FAR 
   ... 
Q1: ... 
   ... 
 Q ENDP 
   ... 
   CALL P1 ;    P1   
   CALL FAR PTR Q1 ;    Q1   
   CALL Q1 ;  (!)   Q1   
   CALL NA ;    P 
   CALL FA ;    Q 
   LEA BX,Q 
   CALL [BX] ;  (!)   Q 
   CALL DWORD PTR [BX] ;    Q 
   ... 

     CALL   -

. - ,        

      RET, . .     

     . - ,     JMP, 

    CALL      

,  ,     (     

     ,    -

 –   ). 

9.3.     

  ,    . 

     ,     

 ,        . 
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        ,    

 . 

   ,    . -

,          ,   -

  .   , ,  -

    " "     , -

    . 

     - . -

  –    :   

    -  ,    -

       .      -

,   :      -  

,       .   -

    ?     ,  

   . 

9.3.1.     

  .    c=max(a,b)+max(5,a-1), 

   –     .  max(x,y)  

 - ,     :  -

 (x)       AX,  

 (y) –   BX,   (max)   -

   AX.       

     (    -

  ): 
 ;   
; : AX=max(AX,BX) ... 
  MAX PROC  FAR MOV AX,A  ;AX:=a 
      CMP AX,BX MOV BX,B  ;BX:=b 
      JGE MAX1 CALL MAX  ;AX:=max(a,b) 
      MOV AX,BX MOV C,AX  ;  AX 
MAX1: RET MOV AX,5  ;AX:=5 
  MAX ENDP MOV BX,A 
 DEC BX    ;BX:=a-1 
 CALL MAX  ;AX:=max(5,a-1) 
 ADD C,AX  ;C:=max(a,b)+max(5,a-1) 
 ... 

    ,     -

   :      

         

  .       -

 –  . 

9.3.2.     

     : 

procedure D(var x:integer); begin x:=x div 16 end; 
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       : D(A)  D(B),  A  B – 

 ,     . 

 ,  -    .   

      -   , 

   -   ,    ( )  . -

       (A  B),     

 ,        .  

,        ( ) 

,   . 

  ?  :     -

-     ,     . 

  ?  , ,  ,    -

, . . BX, BP, SI  DI, . .    

  . 

    D    BX.  ,  

      BX      (A 

 B),     .    -

   ,     (     ), 

    [BX]. 

        -

,   D(A)  D(B),   -

 D (     PUSH  POP    ): 

;   ; : BX=  x, x:=x div 16 
... D PROC 
LEA BX,A  ;BX=  A   PUSH CX                ;  CX 
CALL D    ; D(A)   MOV CL,4 
LEA BX,B  ;BX=  B   SHR WORD PTR [BX],CL   ;x:=x div 16 
CALL D    ; D(B)   POP CX             ;  CX 
...   RET 
 D ENDP 

9.3.3.     

 ,   D   CL,    

  .  :     -

,   ? 

   .   ,         -

                

.         

        ,      

" "  . ,  ,   -

     ,     

 –      .    : -

   ,        -

,      ,      
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,      .   : 

           , 

    ,       -

  ,        -

  ,    .        

D. ,    :      

 CL, ,   ,      .  

     CL,    CX     -

   CX. 

        

,    ,      -

  ,   .   ,    -

     (     ),  

  ,       -

  .  ,     ,   -

 .      ,    -

      .    -

    ,     

       . (   

      ,    

80186,     PUSHA  POPA,  -

          -

  – . . 8.2.) 

,    ,    -

 , ,  ,       

   . 

9.3.4.     

         – -

      ( ,   . .). 

      ,      

   (       ),   -

 .   ,        

 . 

  .        

X DB 100 DUP(?) 
Y DB 25 DUP(?) 

     DL     -

: DL=max(X[i])+max(Y[i]). 

       -

, ,   ,        -

.   MAX     ,     

    BX,     – -
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  CX,        AL.  

       , -

  ,  : 

;  MAX: AL=max(W[0..N-1]),  BX= .  W, CX=N 
  MAX PROC 
      PUSH BX  ;  , 
      PUSH CX  ;    
      MOV AL,0  ;AL = 0 ( .  ) 
MAX1: CMP [BX],AL 
      JLE MAX2  ;W[i]>AL ==> AL:=W[i] 
      MOV AL,[BX] 
MAX2: INC BX 
      LOOP MAX1 
      POP CX  ;   
      POP BX 
      RET  ;    
  MAX ENDP 
      ... 
;      
DL=max(X[i])+max(Y[i]) 
      LEA BX,X  ;BX= .   X 
      MOV CX,100 ;CX=    X 
      CALL MAX  ;AL=max(X[i]) 
      MOV DL,AL  ;  AL 
      LEA BX,Y  ;BX= .   Y 
      MOV CX,25  ;CX=    Y 
      CALL MAX  ;AL=max(Y[i]) 
      ADD DL,AL 
      ... 

9.4.     

    –     

 .    ,    ; -

   ,       .   

      –  :  

    (    )  

,      .    

  - ,       

 ,      . 

  P  k : P(a1,a2,...,ak). ,  

         

.   ?    .   ,  

     :   1-  -

,  2-   . .    ,   

         (    

),    ,   

 ,   (      -

  , . .    ): 
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   ;  P(a1,a2...,ak)    

     PUSH a1  SP→  

     PUSH a2   ak 
     ... 
     PUSH ak   ... 

     CALL P   a1 

( ) ...   ////// 

   .    :   

  ?        -

   .   ,   :   

 BP, . .       (   

SP),      [BP+i]     

.     " ":    BP,    

   .      

           -

 SP.  ,      -

 ,   " "   

(       ;   

,   ,       

 ): 
    
;" "    SP,BP→ BP  

   P PROC       +2 AB 

     PUSH BP   ;  BP       +4 ak 

     MOV BP,SP ;BP –      ... 

     ...   a1 

         ////// 

   ,       BP (BP )  

       : 

[BP+4] –     , [BP+6] –    -

   . . ,    

  AX (AX:=ak)   MOV AX,[BP+4]. 

    .    -

   ,   " ". -

 .   ,         

  ,      " " . (    

,       MOV SP,BP.)  

          -

  BP.     BP.    

   .  ,    RET 

   ,     –      -

,    .      –   

 ? ,     ,  

     CALL P    ADD SP,2*k. 
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 ,       .   , 

    ,      

ADD   ,   – ,    

     .   :  -  

    ,  ,  ,   " -

"   .    . 

,          

     .    

  ,        -

 RET –   ,     

 : 

RET i16 

        ,   -

           

 : 

 -> IP, [  -> CS,] SP:=SP+i16 

(  "  -> CS"     ). 

  . - ,  RET –    

  RET 0, . .    . - ,  -

 ,   ,      ,  

    k ,      , 

   2*k,   k. - ,     -

  -  –  RET     . 

    " "   : 

;" "   
  POP BP ;    BP 
  RET 2*k ;    k -    
P ENDP 

          , 

        , . .  -

     .     -

     ,     ,    . 

      .   , 

     ,    

   .     ,  -

   , ,  ,   

  ,     .    -

 ,          -

  . 

      NULL(A,N),  -

 N   (   )    A,  ,  

   (A)     (N)   
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.    ,     -

 NULL(X,100),    100-   X: 

X DB 100 DUP(?) NULL PROC 
  ...  PUSH BP ;" "  
;  NULL(X,100)  MOV BP,SP 
  LEA AX,X  PUSH BX ;  BX  CX 
  PUSH AX   ; .X->  PUSH CX ; (" " BP ) 
  MOV AX,100  MOV CX,[BP+4]         ;CX=A 
  PUSH AX   ;100->  MOV BX,[BP+6]         ;BX=N 
  CALL NULL NULL1: MOV BYTE PTR [BX],0   ;  
  ...  INC BX ; A[0..N-1] 
  LOOP NULL1 
  POP CX ; . CX  BX 
  POP BX 
  POP BP ;" "  
  RET 4 
  NULL ENDP 

9.5.    

         

 ( ,      ) –   

  .       , 

  :     ? ,  -

    ,   , . .     

    .      :  

      " "     

 ,      .   -

         . 

 " "          -

   ,        

.          BP   

     (       

  ,  " " ),     -

   SP   " " . ,  

  P  3  ( , 2    

 A  1     B),   -

    (    

   ): 
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         -

  [BP-k]; , [BP-2] –     A, 

 [BP-3] –    B. 

       : 
  ... 
  MOV SP,BP ;       
  POP BP ;    BP 
  RET ;(  RET n) –    
P ENDS 

       DIF, -

 ,        

(  ),  ,      

  BX,    –  CX,     

AX. 

  .     -

  256  –      ,   

  k        [BP-256+k], . . -

     "  ",    

.          

   1     ; 

        ,     

  .        . 

  DIF PROC 
;" "  
      PUSH BP 
      MOV BP,SP 
      SUB SP,256 ;      .  
      PUSH BX ;  ,    
      PUSH CX 
      PUSH SI 
;    
      MOV AX,CX ;    
      MOV CX,256 ;    
      MOV SI,0 ;     (  0  255) 
DIF1: MOV BYTE PTR [BP-256+SI],0 
      INC SI 
      LOOP DIF1 
      MOV CX,AX ;   CX   
;     1    
      MOV AH,0 ;   AL --> AX 
DIF2: MOV AL,[BX] ;     
      MOV SI,AX ;     SI 
      MOV BYTE PTR [BP-256+SI],1 ;  1    
      INC BX ;    
      LOOP DIF2 
;   1    
      MOV AX,0 ;   
      MOV CX,256 ;    
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      MOV SI,0 ;     
DIF3: CMP BYTE PTR [BP-256+SI],1 
      JNE DIF4 
      INC AX 
DIF4: INC SI 
      LOOP DIF3 
;" "  
      POP SI ;   
      POP CX 
      POP BX 
      MOV SP,BP ;    .  
      POP BP ;    BP 
      RET 
  DIF ENDP 

9.6.   

,    ,    

    (  )     

(  ).    ,    -

  (     ),   ,   -

       – ,   

   . ,     

,  ,       ,  

   ,      -

. 

         . 

,      P,    

   Q: 

я QP

 

  ,   Q    -

  P (Q=P),   P   . -

 ,        , . . 

     (     

  ): 

CALL P
...

...

(a)

P PROC

r:=v1

r=v1?
RET

...

...
CALL P

(b) ...

P ENDP

P PROC

r:=v2

RET

...

...

...

P ENDP

...

я  

(    r    .) 

,   ( )    

    ,     :  ,  
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    ,    ,   -

        . 

       ,    -

   . 

      (  ), -

  :     ,    -

  ? :  ,    ,  

    , . .   ,   -

  ,    -    

   . 

,  ,   (   )  -

 P   CALL ,    ( )  

  .   :   -

    P       a ( . . ).  

    CALL P,       

 b ( . . )        -

.   ,  CALL     -

,      RET,   

    b      ( . . ).   

     ,    . 

 RET         a ( . . )  

   ,        

.  . 

goto P

goto a
goto b

a

b

a

a) ) )

goto P

 

   ,       

 ,       . - , 

      " "   , 

  ,      . - ,  

       –    

,    .      -

     ,      

    CALL  RET,    -

    . 

  ,      

 . ,    P -

   r,      ,  

        v1,  -

   ,       

    ( . ).     -
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     ,   r   -  -

,  ,  , -    v2.     

  v1? :         -

,         .   : -

   r –   ,    

  . 

,      P  r  

  v2.       ,   

        . 

       r: v1  v2? ,  v2,  

, ,     , . . ,  

, ,   r   v1.   -

?  ,        r. 

        r,    

 ,         -

 r     v1      

  . 

 ,   ,  ,  -

,       ,   , 

        , 

  .       

 ,       -

   . 

  ,    -  

       -

.    ,      r   

,   . ,     

 ,          

,       .   ?  

.   –    . ,     

,        

            

. 

 ,      -

 .   ,     -

   . 

  .      

    ,   .      

. 

        

F(n),  n-    (n>=0)   : 
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F(n)=
1,                n=0  n=1

F(n-1)+F(n-2), n >=2{
 

,       AL,  -

     BX.      -

        

: 

;BX=F(n) –     n (AL=n) 
  F PROC 
    CMP AL,1  ;n>1 -> F1 
    JA F1 
;   
    MOV BX,1  ;n<=1 -> BX=F(n)=1 
    RET 
;   
F1: PUSH AX ;  AX (  ) 
    DEC AL ;AL=n-1 
    CALL F ;BX=F(n-1) (AX  ) 
    PUSH BX ;  F(n-1) 
    DEC AL ;AL=n-2 
    CALL F ;BX=F(n-2) 
    POP AX ;  F(n-1),    AX 
    ADD BX,AX  ;BX=F(n)=F(n-2)+F(n-1) 
    POP AX ;    AX 
    RET 
  F ENDP 
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10.    

        

     – ,     

  . 

10.1.  .   

 ,    ,  ,  -

     (  -

, ).   –    ,     

  ,   .  

 ,  ,  ,      -

        .  

    ,       . 

     , ,   ,  

     ,     . 

10.1.1.    

  ,      " " -

     ( ),   -

 .           

 :         , 

  –     .      -

 ,       B (byte),    – -

 W (word). ,     (CMPS, compare strings) 

  : 

CMPSB –    . 
CMPSW –    . 

      ,     

     –  CMPS,    , -

,       . 

 CMPS   ,     : 

[DS:SI]=[ES:DI]? ; SI:=SI+d; DI:=DI+d, 

  d     (DF –  -

, direction flag): 

 DF=0 DF=1 

CMPSB   +1 -1 

CMPSW  +2 -2 
 

   CMPS. 
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   ,     , -

     . CMPS    -

 ,          – -

        .    

        DS  SI, 

       –  ES  DI. 

         , 

   .       -

    .       -

  ,        DS, . . 

DS      ,     

,        ES.  

   (  ,      

,   )     SI (  

  )   DI (    ). -

 :   SI  DI    ,   

 ,     . 

   CMPS     -

     .    CMPSB  

,   CMPSW – .     ,    

   CMP, . .      

-   .   –  , -

         -

  . 

      .     

 SI  DI   ,       -

 .   ?       

 DF:  DF=0   , . . -

   –   ,   DF=1  -

 , . .    –   -

.     CMPSB  CMPSW   ,  

 CMPSB     1,   CMPSW –  2, . .  

    . 

 ,        DF. 

      ,     . 

      : 

  DF (clear DF): CLD 
  DF (set DF): STD 

  CLD    (DF:=0),    STD 

  1 (DF:=1). 

        , 

        .  ,  
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       DF   -

. 

,  CMPS       -

     ,   

     –  (    )  

DF=0    DF=0.  ,     

 ,      . 

 N –         

 S1  N     ,     

   DS,   S2      -

  ,       ES.  

           

(    ,  – ): 

;   ;   
   CLD ;DF=0 ( )   STD ;DF=1 ( ) 
   LEA SI,S1 ;DS:SI=  S1   LEA SI,S1+N-1 ;DS:SI=  S1 
   LEA DI,S2 ;ES:DI=  S2   LEA DI,S2+N-1 ;ES:DI=  S2 
   MOV CX,N ;CX=     MOV CX,N ;CX=   
L: CMPSB      ;   -    L: CMPSB              ;   -  
   JNE NOEQ ;S1<>S2 --> NOEQ JNE NOEQ ;S1<>S2 --> NOEQ 
   LOOP L ;    LOOP L ;    
EQ: ... ;S1=S2 EQ: ... ;S1=S2 

 ,          -

 SI  DI,    .     -

   ,      -

  .         -

 ,    .   

. 

10.1.2.   

      ,   -

 .        - : 

1-  : REPE (repeat if equal; ,  ), 
           REPZ ( ,  ), 
           REP ( ) 

2-  : REPNE (repeat if not equal;    
                                     ;  ), 
           REPNZ ( ,   ) 

(  x=y     x-y=0,    

  "  "  "  ".     REP 

  ). 

     ,   

          

 ; : 

 REPE CMPSB 
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      ,   

   ,   " " . 

     ,    -

      .    

    ,      

,    . 

    

 REPE <  > 

 (ZF –  ): 

L: if CX=0 then goto L1; 
   CX:=CX-1; 
   <  > 
   if ZF=1 then goto L; 
L1: 

 ,       

  ,     CX, . .   

    .   (   -

    )      CX, ,  

   .   0,     -

  .        

 1  CX.     ,   CX   0. 

      .  , -

        ZF.  

  1,   ,      

   ZF   0,     -

.     1  0   ZF? ,   -

 –  CMPS,  ZF=1    ,  

 ZF=0 – .  ,  ,  -

  ,  ,      

. 

 ,    REPE CMPS   : -

   ,   ,    CX . 

,       –    -

       (  CX=0  ZF=1),  -

    (  ZF=0,  CX   ).  

    ,     

    ZF     . -

,      S1  S2 (   

),   : 

    CLD ;DF=0 ( ) 
    LEA SI,S1 ;DS:SI=  S1 
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    LEA DI,S2 ;ES:DI=  S2 
    MOV CX,N ;CX=   
    REPE CMPSB ; ,    (  ZF=1) 
      JE EQ ;ZF=1 (S1=S2) ---> EQ 
NOEQ: ... ;ZF=0 (S1<>S2) 

,  ,    : 

    SI   

    ↓   

S1 'a' 'b' 'c' 'd' ...  
       

S2 'a' 'b' 'w' 'r' ...  

    ↑   

 ZF=1 ZF=1 ZF=0 DI  CX=N-3 

   CF=1    

    ,   ZF  1.  -

  ,   ZF   0   . -

   ZF<>1,      NOEQ.    

   ,       CX=0,   ZF  

  1,          EQ. 

   ,     -

  . 

- ,        -

   /  ,      / .  -

 ,       ZF=1,  ,    

,    ZF=0,  -     -

.   ? ,   CMPS,    CMP, 

    ZF,    ; ,    -

 CF=1, . . 'c'<'w' (   –   ).  

     ,     

,   – . 

          

NOEQ: JA GREATER ;S1>S2 -> GREATER 
LESS: ... ;S1<S2 

       :  S1=S2 -

    EQ,  S1>S2 –   GREATER,   S1<S2 –  

 LESS. 

- ,       SI  DI    

 ,    ,    . 

      ,    

    .   ,   

CMPS         SI 

 DI,     . 
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- ,       CX    

 ,  ,   . 

 ,  ,     CX     

       CX  1. 

 ,       SI, DI  CX -

  ,      

  (    ). , ,  -

       : 

      MOV AX,0 ;AX –    
      CLD 
      LEA SI,S1 
      LEA DI,S2 
      MOV CX,N 
COMP: REPE CMPSB 
      JE FIN ;   FIN,      
       ;   , . .     
      INC AX ;     
      CMP CX,0 ;   " " , 
      JNE COMP ;     
 FIN: ... 

, ,  .      CX 

 ,    ZF     ,    

,   ZF      " " . 

      . 

    .   ,  

    ZF  .     

REPNE <  > 

  : 

L: if CX=0 then goto L1; 
   CX:=CX-1; 
   <  > 
   if ZF=0 then goto L; 
L1: 

  REPNE   CMPS   

:    ,    ,    CX 

. ,     ,  -

,        ,  -

.   REPNE CMPS ,    -

 (    )    . 

10.1.3.    

    ,   , . .   

    . 
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  (SCAS, scan string):  SCASB 

 SCASW 

  SCASB   AL    -

,       ES:DI,  -

  DI      : 

AL=[ES:DI]? ; DI:=DI±1 
(    ,    CMP AL,ES:[DI];   

 DF=0,   –  DF=1).   SCASW   –  -

 AX   ,      

ES:DI,    DI      

 : 

AX=[ES:DI]? ; DI:=DI±2 
 SCAS (   )      -

,   (  AL  AX)     –  -

  ,      : 

REPNE SCASB –     ,  AL 

 ("  ,     AL") 

REPE SCASB –     ,   AL 

 ("  ,    AL") 

  :   S  500 ,  

  ,      '*'  . 

      '*'   AL    

  REPNE SCASB      S.    

  , ,      CPMS ( . ), 

     ZF    1,   DI  

   ,      '*'. 

      : 

     CLD ;    
     PUSH DS 
     POP ES ;  ES    
     LEA DI,S ;ES:DI=  S 
     MOV CX,500 ;   
     MOV AL,'*' ;    
     REPNE SCASB ;    '*'  S 
     JNE FIN ;   --> FIN 
     MOV BYTE PTR ES:[DI-1],'.' ;  '*'   
FIN: ... 

  (MOVS, move string): MOVSB 

 MOVSW 

 MOVSB  ,   MOVSW – , -

      DS:SI,  ,  

    ES:DI,     SI  DI 
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  ,       

(      ,     CMPS): 

[DS:SI] => [ES:DI]; SI:=SI+d; DI:=DI+d 

    . 

 MOVS (   )     

,         . -

     ,      

      .     

   , . .  MOVS  -

            –  

CX=0, . .      .   

 MOVS     REP, . .  " -

"   "  "  "   ", . .   -

: 

REP MOVSB ;   ( ) CX  

   MOVS –    

    . ,      

 

X DW 100 DUP(?) 
Y DW 100 DUP(?) 

    X:=Y,     : 

CLD ;   
LEA SI,Y ;DS:SI=  Y (" ") 
PUSH DS 
POP ES ;  ES    
LEA DI,X ;ES:DI=  X (" ") 
MOV CX,100 ;    
REP MOVSW 

  (STOS, store string): STOSB 

 STOSW 

  STOSB   ,     

  ES:DI,    AL,   

  DI   +1  DF=0   -1  DF=1.  

STOSW    AX   ,  

    ES:DI,     -

 DI  ±2.     . 

  STOS      REP,  -

           -  

       – ,     AL 

 AX. ,    40-   S  

   : 
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MOV AL,' ' ;    
CLD ;   
PUSH DS 
POP ES 
LEA DI,S ;ES:DI=  S 
MOV CX,40 ;    
REP STOSB 

  (LODS, load string): LODSB 

 LODSW 

 LODSB (LODSW)    AL (AX)  

 ( ) ,      DS:SI, 

     SI  ±1 (  ±2).   . 

     LODS . 

       STOS   

,          

   -   . , 

       X  Y  101 -

   ,      X  Y    

  : 

   CLD ;   
   LEA SI,X ;DS:SI – " " (   LODS) 
   PUSH DS 
   POP ES 
   LEA DI,Y ;ES:DI – " " (   STOS) 
   MOV CX,101 ;   
L: LODSB ;AL <-    X; SI:=SI+1 
   NEG AL ;    
   STOSB ;AL ->    Y; DI:=DI+1 
   LOOP L 

10.1.4.       

       -

   ,      

   " "  (   -

,    CX    . .).    -

        ,  

     ( )      

   DS:SI  ES:DI   . 

   DS (load pointer using DS): LDS r16,m32 

    (m32)      

 ,     seg:ofs,    

   ( -  " "   

     ofs       -

 ,  seg –   ),      – -
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    .      

 ofs,    DS –   seg: 

r16:=[m32], DS:=[m32+2] 

   . 

   ES (load pointer using ES): LES r16,m32 

     LDS,    

DS    ES. 

: 
DATA1 SEGMENT 
   S1 DB 400 DUP(?) 
  AS2 DD S2 ;AS2 = DATA2:S2 
DATA1 ENDS 
DATA2 SEGMENT 
  S2 DB 400 DUP(?) 
DATA2 ENDS 
CODE SEGMENT 
     ASSUME CS:CODE, DS:DATA1 
     ... 
;     DS=DATA1 
     CLD 
     LEA SI,S1 ;DS:SI=  S1 
     LES DI,AS2  ;ES:DI=  S2 
     MOV CX,400 
     REP MOVSB ;   S1   S2 
     ... 

10.2.    

   ,      

   ,        

   .    –  

 ,     ,   .    

   ,    -

 (   ),       ,  

  . 

        : -

    ?       

  ,  ,      ,    

    . 

   –      

          . , 

 ,      S     

200 ,      200 : 

S DB 200 DUP(?) ; (S)<=200 

  ,      ,   

     . 
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,       ,   

 -  - , ,   -

.     ,       

 ,     . 

    ,   -   -

  .     . 

  –    ( ,   0),  -

  ,       ,   -

      , . .    -

  : 

S s1 s2 ... sn 0  

         -

  .    ,   . 

       -

    ( ,   ).      -

:     ,    ,   

    . ,     -

   100     50 ,   ,  

   ,        -

  ,    50 . 

         

 ,        -

   ,        

 : 

 0 1 2  n  

S n s1 s2 ... sn  

 ,   n-  ,   -

    . 

       (  n)?    -

  .     255, ,  , 

  ,      255,     

.   ,       

  255 ,        

 .    ,      0,  i-  

       i, . . (S[i])=S+i. , 

 'abc'   : 

0 1 2 3 4  

3 'a' 'b' 'c'  ... 

        ,    

 ,         
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. ,   ,       200 

,      201 : 

S DB 201 DUP(?) ; (S)<=200 

,         

   string. 
        -

 :    S,     200  -
    ,     '+',  -
 . 

, ,  '+'  S,     -

     : 

;  '+'   S 
PUSH DS 
POP ES 
LEA DI,S+1  ;ES:DI =  S[1] (    S!) 
CLD ;    
MOV CL,S 
MOV CH,0 ;CX=    (  ) 
MOV AL,'+' ;   
REPNE SCASB  ;  '+'  S 
JNE FIN ;  '+'  S ->   

     . 
 '+'   S,       ES:DI  -

  ,   '+',    CX    
 ,   '+'. 
   '+'.   ?    -

 ,    " "     .  -
      MOVS.  

 CX ,   – ,   -
 CX   DF  .   MOVS     

DS:SI   ES:DI,    SI  , -
  '+' (" "),   DI –    '+' (" ").  , 
     1.      -

  : 

;  '+'  S 
     MOV SI,DI ;DS:SI –  
     DEC DI ;ES:DI –  
     REP MOVSB ;  " "   1   
     DEC S ;     1 
FIN: ... 

10.3.  

         

    . 
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 ( , )   

,          -

      (Ei)     -

 (  ): 

LIST En nilE2E1 ...  

     " "  nil, -

   .        -

  LIST;   ,     nil. 

        -

     (      -

   – ,    

    ).    

,      ,       

 ,     ,     -

      –    -  

.          

   ,    -     

    . 

  ,    ,    -

         -

  .       -

.       ,    

. 

10.3.1.   

      . 

  ,    .   -

     ,   -

 (list space)   (heap);     " ".  

   ,       . 

  ,       

  64 ,        (   

,     ). 

 ,        

 ES.        ( ) A,  -

       ES:A.    

    ,      . 

   .    – , ,  

 .        –  A  -

  H:A,  H –  ?       

  (H)    ,      ,   

.       -
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     A, . .   ,   -

 .         16-  . 

       ,   

      ELEM,   -

 –     NEXT: 

ELEM NEXT
 

      .   

 ,        , 

    2 .       

,      4 , . .  . 

         

  : 

NODE STRUC ;    
ELEM DW ? ;   
NEXT DW ? ;     
NODE ENDS 

,        ,   

 A,        : 

ES:A.ELEM –    
ES:A.NEXT –      

    nil.       0. 

    .          

: 

NIL EQU 0 

    NIL,   .   . 

, , .      ,  -

,      .    -

     : 

LIST DW ? 

    ,       

 ,    :   –  -

   ( , LIST),      -

 . 

10.3.2.    

        

.        – ,   -

   .       

-  - , , BX.    i-

  ,    : 
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LIST EiE1 ... En nil...

BX
 

    -   ,      

BX    . 

  BX      – , -

   . ,       , 

    ES:[BX];    [BX] , 

,   ,      -

   DS.        ,  

    ES:[BX].ELEM  ES:[BX].NEXT. 

 ,     .  

  :   ,    

     . 

    

  ,        -

   X, ,  ,    EQ.  

  (         ): 

MOV AX,ES:[BX].ELEM 

CMP AX,X ;if bx↑.elem=x then goto eq 
JE EQ 

     

  BX        -

    .   ,  -

,    BX     .   

    NEXT  ,      

BX: 

MOV BX,ES:[BX].NEXT ;bx:=bx↑.next 
    

  ,    ,    BX -

   nil.   BX  nil   , 

      : 

CMP BX,NIL 
JE LIST_END ;if bx=nil then goto list_end 

  ,    .  

        –  , 

   ,     . , 

   ,   . 

 1 (    ) 

   LIST   X.  ,   

   ,  X,     AL  1 ( )  0. 
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  :      

      X. 

     MOV AL,0 
     MOV CX,X ;   
     MOV BX,LIST ;bx – nil   1-   
  L: CMP BX,NIL 
     JE NO ;   -> no 
     CMP ES:[BX].ELEM,CX 

     JE YES ;bx↑.elem=x -> yes 
     MOV BX,ES:[BX].NEXT  ;bx –    
     JMP L ;   
YES: MOV AL,1 
 NO: ... 

 2 (    ) 

     LIST   X. 

        .    

     New.  ,   -

  .     .   ,  -

  ,    ,      

    .    . 

    : 

CALL NEW ;new(di) 

    .      

 (  )       DI.   

   . 

     , . .   ELEM  -

 X,    NEXT –      (    

LIST),    LIST      (   DI): 

LIST

X

E1 ...

DI
 

        : 

CALL NEW ;new(di) 
MOV AX,X 

MOV ES:[DI].ELEM,AX  ;di↑.elem:=x 
MOV AX,LIST 

MOV ES:[DI].NEXT,AX  ;di↑.next:=list 
MOV LIST,DI ;list:=di 

 3 (    ). 

    LIST  ,   . 

     .   ,   BX 

   ,   DI –   : 
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LIST E2E1 E3 ...

BX DI  

           

 –      .   :   

     ,       

 . 

       .   -

   ,     ,   -

  .         -

 Dispose.    ,     .   

   ,    ,      

   .      : 

DI:=    
CALL DISPOSE ;dispose(di) 

     DI  ,  , 

    ,  -   ,   -

   . 

       : 

     CMP LIST,NIL 
     JE FIN ;list=nil -> fin 
     MOV BX,LIST ;bx –  1-   
     MOV DI,ES:[BX].NEXT  ;di – nil   2-   
     CMP DI,NIL 
     JE FIN ;dx=nil -> fin 
     MOV AX,ES:[DI].NEXT 

     MOV ES:[BX].NEXT,AX  ;bx↑.next:=di↑.next 
     CALL DISPOSE ;dispose(di) 
FIN: ... 

      .    

,       . 

10.3.3.   

       New  

Dispose. ,          

 ,       .     

  ,     (   -

    ). 

   

   ,     , -

  ,     , -

 .        

  ,   –  .   
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  " "  ,  " "  ,   -

       .  : 

    ,   ? 

          , -

      ( ).   -

     , ,   

HEAP_PTR (heap pointer,  ). ,  ,   

 ,    .    : -

      ,      , 

     -  ,     

 . 

       (    

    ),       

  .         -

    ,     : 

HEAP_PTR nil...  

(    ),       

  ,     . 

   HEAP_PTR?  ,  .  

         –    -

  0. ?  ,        -

         0. ,    

         nil, 

   .    HEAP_PTR   ,   -

       ,     . 

   

  –     ,  -

,      .   ,     

  n  (  ).     

         : 

HEAP_SIZE EQU n ;n –    : 4*n<64  
     HEAP SEGMENT ;   
 HEAP_PTR DW ? ;      
          DD HEAP_SIZE DUP(?)  ;    
 ;(n  ) 
     HEAP ENDS 

  

 ,    ES    -

 . , ,       -

    . 
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 ,     ,    -

  ,       .     

    (  )       

 HEAP_PTR     .    -

,        . ,  

   ,        

 ,   – : 

HEAP_PTR

+2

+6

4*n-2 nil

...

 

   –   ES    

 –      : 

INIT_HEAP PROC FAR 
          PUSH SI 
          PUSH BX 
          PUSH CX 
;  ES     
          MOV CX,HEAP 
          MOV ES,CX 
;        
          MOV CX,HEAP_SIZE ;     
          MOV BX,NIL ;      
          MOV SI,4*HEAP_SIZE-2  ;     
   INIT1: MOV ES:[SI].NEXT,BX  ;     
 ;  
          MOV BX,SI ;    
          SUB SI,4 ;SI –    " " 
          LOOP INIT1 
          MOV ES:HEAP_PTR,BX ;HEAP_PTR –    
          POP CX 
          POP BX 
          POP SI 
          RET 
INIT_HEAP ENDP 

       ,    

   NEW  DISPOSE. 

 Dispose 

    ,     -

 .   ,   ,   -

 DI.    ,     -
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  .       ,    

   ,   . 

;  : DI –    
DISPOSE PROC FAR 
        PUSH ES:HEAP_PTR 

        POP ES:[DI].NEXT ;di↑.next:=heap_ptr 
        MOV ES:HEAP_PTR,DI  ;heap_ptr:=di 
        RET 
DISPOSE ENDP 

 New 

    ,      

 -  .     :    -

       .     

 ,    .   ,  , 

     DI.     

 DI   HEAP_PTR,      -

      (     ). 

     :    .  

 ,           -

.     ?     -

, . .          ( -

     ,  , ).    :  

        . 

        New: 

;  : DI –    
 NEW PROC FAR 
     MOV DI,ES:HEAP_PTR  ;di – nil   1-    
     CMP DI,NIL 
     JE EMPTY_HEAP ;   -> EMPTY_HEAP 
     PUSH ES:[DI].NEXT 
     POP ES:HEAP_PTR ;heap_ptr –  2-    
     RET 
EMPTY_HEAP: ;     
     LDS DX,CS:AERR ;DS:DX –     
     OUTSTR ;    
     FINISH ;   
AERR DD ERR ; .   
 ERR DB '   NEW:  ','$' 
 NEW ENDP 

        . 

   NEW  DISPOSE    -

,          .     -

   ,       

 .      ,     . 



10. Д    

191 

   ,         -

    ,    ,   , 

       , -

 ,  NODE,  NIL.     , , -

  ,         , 

   LISTS.ASM,        -

  INCLUDE LISTS.ASM. 



 

 192 

11.  

    ,     

 ,    . 

11.1.  

    (   ) -

  . ,  ,  -

-          

          

    .    

  .       

   . 

,   ,    . -

   ,  ,   , . . -

  ,    .     -

,     – . 

        .  

 ,   . 

 ,  ,   ,  

 ,     " "  .  

    ,    -

,    ,  ,   . 

     . -

,       :   -

        -

.         

     ,      

: ,   ,   -

 ,     . -

,     ,    

N EQU 10 

 N   10, . .     " "  

      . -   

    . 

- ,      , 

  :     -

 ;     ,  -

        

" "          ,  

    " "  ,  -
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    .      -

      ( , ) " " 

 . 

 " "     -

       , 

   ,    . 

       -

 MASM.         –  

 (macroassembler language, MASM).    

 -       (  – ), 

  " "     , 

  " "     ,  

   .  ,  " -

 "     ,   

  ,    ( ) -

     . 

11.2.   

        

      (      ) ,   , 

       ,   -

    .     ,  

      (repeat blocks). 

    : 

< > 
< > 
ENDM 

 < > –     (  ,   

   ),  ENDM – ,    

    .       

,        

  . 

      -  , 

     .    -

,    –      .  

  ,         

: REPT- , IRP-   IRPC- . 

11.2.1. REPT-  

      : 

REPT k 
< > 
ENDM 
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 k –     .  -

   ,       ( -

,       ).   k, -

  k         -

  . ,   

REPT 3 
SHR AX,1 
ENDM 

     : 

SHR AX,1 
SHR AX,1 
SHR AX,1 

  (     ,  – 

     ): 

N EQU 6  N EQU 6 
  REPT N-4    DB 0,1 

  DB 0,1 ⇒   DW ? 
  DW ?    DB 0,1 
  ENDM    DW ? 

,        -

  (=). ,  100-   X,  

     0  99,   (   

  ,    -

  

X DB 0,1,2,3,...,99): 

X DB 0  X DB 0   
K=0  K=0   
  REPT 99 
  K=K+1 
  DB K 
  ENDM 

⇒ 

K=K+1 
  DB K 
K=K+1 
  DB K 
... 

} 
99   

11.2.2. IRP-  

      : 

IRP p,<v1, ..., vk> 
< > 
ENDM 

З .    <v1, ... ,vk> –    , 

  . 

 p –  ,     ( ) -

      ; vi –   -

;    ( ,  ), ,    , 

          -
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,        (     -

,     – . . 11.2.4). -

 vi   ,      -

   . 

  ,     k   (  

    ),   i-     

 p   vi. : 

IRP REG,<AX,CX,SI> PUSH AX 

PUSH REG ⇒ PUSH CX 
ENDM  PUSH SI 

,        (   

  )     .    

    ,        

,    . ,   

IRP BX,<1,5> 
ADD AX,BX 
ENDM 

 BX  ,   ,      

    : 

ADD AX,1 
ADD AX,5 

     –    

,   :     (p)   

 (vi).    p     -

 (  ,  )     -

 (         ),   -

  p  vi    . : 

IRP Q,<DEC WORD PTR,L: INC>     DEC WORD PTR W 
Q W     JMP M2 

JMP M2 ⇒ L: INC W 
ENDM     JMP M2 

 ,        -

 ,   ( ,  )    

  . : 

N EQU 1  N EQU 1 

  IRP P,<A,B> ⇒ A EQU N      (   A EQU 1 ) 
P EQU N  B EQU N 
  ENDM 

        

  . 11.2.4. 
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11.2.3. IRPC-  

     : 

IRPC p,s1...sk 
< > 
ENDM 

  p –  ,   si –  .    

 ,       ( ,     

  ,    ;   

     ,     

     – . . 11.2.4).  IRPC- , 

    k    (     

),   i-      p    

 si. 

: 

IRPC D,17W  ADD AX,1 

ADD AX,D ⇒ ADD AX,7 
ENDM  ADD AX,W 

11.2.4.  

    (  ,   -

  )         

 .       -

  – ,      

 . 

 & 

        : 

  IRP W,<VAR1,VAR6>  VAR1 DW ? 

W DW ? ⇒ VAR6 DW ? 
  ENDM 

  W    .   

 (VAR1  VAR6)    ,   

      ,    .    

 : 

IRP W,<1,6> 
VARW DW ? 
ENDM 

  :  ,  W  

 ,     W (   VARW  W -

  1  6,   DW  ?).       -

   , . .     

     ( ,   . 

.),      .        
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 ,     .   

           

  & (A&W, 1&W&B  . .). ,   -

     : 

      IRP W,<1,6> 
VAR&W DW ? 
      ENDM 

  & –    ,  

   ,        

 . (  &    ,     -

.) 

 &    ,   -

 " "     ,      -

  .   ,     

   ,        -

,        & (      

 ,  &     ). : 

IRPC A,"<   DB 'A,","B' 

DB 'A,&A,&A&B' ⇒ DB 'A,<,<B' 
ENDM 

     &:    -

  &,       .   

,      ( /  

). : 

IRPC P1,AB  IRPC P2,HL  INC AH 
IRPC P2,HL  INC A&P2  INC AL 

INC P1&&P2 ⇒ ENDM ⇒ INC BH 
ENDM  IRPC P2,HL  INC BL 
ENDM  INC B&P2 
  ENDM 

      ,   -

 ,        

,        P1  -

   A ( .     ).    

     INC  &    ,  

  &     P2  

     A (       &,   -

    INC AP2,    AP2    

     – A  P2).     -

  ,      

(   :  ,      

" "  )  " "  ,   
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  ( .      ).  -

    ,   . 

 <> 

  ,   IRP-    -

 ,     ,     IRPC-  

      .     , 

   : ,    -

 IRP-    ( : 1,2),   ,  -

   –    ,  ,    -

.  ,     ,   -

  IRP-       IRPC-

      ( : <1,2>),   

       .   -

,          -

,      . 

: 

IRP VAL,<<1,2>,3>  DB 1,2 

DB VAL ⇒ DB 3 
ENDM 
IRP  S,<A;B>  DB 'A' 

DB '&S' ⇒ DB ';' 
ENDM  DB 'B' 

 ! 

  ,        

  ?       (   -

  )   : 

!< > 

  :   ! " " (    -

 ),         -

,    ,  -   . : 
 

IRP X,<A!>B, !, !!>  DB 'A>B' 

DB '&X' ⇒ DB ' , !' 
ENDM 

 !       -

 IRP-  (  ),      

(   ) IRPC-   !    -

.         , 

        , 

   –     . 
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 % 

     ,    

  IRP-  (  ): 

%<  > 

     ,  

          

. : 

 K EQU 4 
   ... 
   IRP A,<K+1,%K+1,W%K+1>  DW K+1 

   DW A ⇒ DW 5 
   ENDM  DW W5 

,    %   ( , 

  %5-%K    "   %K") 

        ( , 

,     ),     -

     ( ,   4   

K  %K-1+K=K    7=K). 

 ,     (   ) 

IRPC-   %    ,    -

. 

 ;; 

     (  )   (   

-      ),   -

    .   ,    

    ,       -

.            -

,    –    . : 

IRP R,<AX,BX> 
;;    ;  AX 
;  R  POP AX 

POP R  ;;  ==> R ⇒ ;  BX 
ENDM  POP BX 

11.3.  

         

,     .  

   ,       

    .   ,    

 ,     ?    -

 :      -

 (    )    ,       

     (   );  -
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       ,   

         – -

  ;        

,        . 

     . 

   ,    – -

,      – , 

    – . 

11.3.1.  

 , . . ,   : 

<  > MACRO <    > 
 <  > 
 ENDM 

  : 

SUM MACRO X,Y ;X:=X+Y VAR MACRO NM,TP,VL 
    MOV AX,Y  NM D&TP VL 
    ADD X,AX     ENDM 
    ENDM 

   –   MACRO,  -

   .  , - ,  ,  

  ,  - ,     -

 .     ,    -

       ,    -

;     ,     -

.      ,   

   ;        

 ,        

,    . 

  –    ,     -

 .        -

,  , ,     -

.     ,     -

   .  ,       

         ,   -

  & ( . D&TP   VAR).     

 ,      . 

   ENDM (end of macro).  

   ,          

(     ,      

   ).  ,     
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      (      

   ). 

  ?       

   (        -

),        .  , 

   :         

. 

11.3.2.  

   ,   ,    

,        , 

   : 

<  > <     /  > 

 : 

SUM A,ES:B         SUM A ES:B 
VAR Z,W,?          VAR Z W,? 

 ,        -

.    . - ,     , 

  ,     , 

    . - ,   -

       ,   . 

         

(     ),         -

        ,      

    .      

   ,       ,   

       . 

        -

 <>, !  %,        -

. ,       , 

    ,      : 

SUM <WORD PTR [SI]>,A 
VAR C W <1,2> 

 , ,      , 

    . 

  ,   ,  

,      ,  i-  

   i-   . , 

    ,  ,   -

  ,   ,  ,    

     . 
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11.3.3.    

 ,    .  -

,    ,  ,  

  :      

,   ,        

        

 (   )     

. 

 (   ,      

  ): 

 X→A, Y→ES:B 

SUM A,ES:B  MOV AX,ES:B 
 ADD A,AX 

 NM→ , TP→W, VL→1,2 

VAR ,W,<1,2>  DW 1,2 

       , . .  

      .    -

 " " – "  ". 

11.3.4.    

 1 (      ) 

     ,  -

   ,  ,       -

   . ,     

,            ,   

  ,   .      -

     ,      

.         . 

         -

.          , 

       . 

,  ,       

 "  ": if x<y then goto L.     -

.       ,      

,    .    .    

 if_less   ,         : 
IF_LESS MACRO X,Y,L 
 MOV AX,X 
 CMP AX,Y 
 JL L 
 ENDM 
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  , ,  ,    -

    DX=min(A,B,C): 

 

   ,    ,   –  

,    . (   -

 ,         , 

      , . .     

       .) 

 ,       

 ,    ,     -

   .        -

 ,      , -

    ,   " " . 

 2 (     ) 

,    NOD,   

   : Z=NOD(X,Y),    X   

  AX,  Y –  BX,   Z   

AX.     CX=NOD(A,B)+NOD(C,D).   

,   ,  : 

MOV AX,A 
MOV BX,B 
CALL NOD 
MOV CX,AX 
MOV AX,C 
MOV BX,D 
CALL NOD 
ADD CX,AX 

 ,        -

       .  ,   

    ,       

,     .     : 
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CALL_NOD MACRO X,Y 
  MOV AX,X 
  MOV BX,Y 
  CALL NOD 
  ENDM 

    : 

CALL_NOD A,B 
MOV CX,AX 
CALL_NOD C,D 
ADD CX,AX 

 ,     .   -

     ,   ,   -

     ,   . 

 ,        -

- ,      . , ININT –   

  ,    ,    

  . (        

 . 13.) 

 3 (    ) 

   ,  ,      -

,       PUSH.   

   ,      , 

       . ,    . 

  ,          

   (    ). -

          -

 ,       : -

     ,      

(  )       -

        ,    -

   .        

" "      -    . 

.        

(  )    PUSH r. ,   

   . 

        : 
SAVE MACRO REGS ;;       REGS 
     IRP R,<REGS> 
     PUSH R 
     ENDM 
     ENDM 

,      

  : 

SAVE <AX,SI,BP> 
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 ,  ,      -

   : 

IRP R,<AX,SI,BP> 
PUSH R 
ENDM 

,  ,      , 

        . 

   IRP   ,  -    

 ,       . 

    ,    , 

  ,    .     

" " IRP- ,        " " : 

PUSH AX 
PUSH SI 
PUSH BP 

      -

. 

11.3.5.    

     ,    . 

    ?        

     (      ) ,   

     ,     ,   

       ,  

   .  ,  –   

   .   –    

   :   -

      ,      -

     . 

,         . -

,  :     ?    

 ,       .   

  . 

 ,       1 .   

           

.  ,       -

,       .   -

 ,    ,     -

   . 

        -

 ,          

,      , . .  " ,"  -
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   .  ,  -

    ,       . 

    .   ,  -

            

   (   )     . 

 ,        -

  .     , ,  -

.    ,       . 

,        -

,    ,     .    

  ,       

,        

 .          

    ,       -

. 

,       , 

      ,   . -

       ,    

       .  -

            -

 .     ,     , 

  . 

,     ,   –   -

.   ,      . 

       ,    

 ,   – .     

   (   ),      -

.   ,      ,    -

      " ",   -

    .         -

     " ".     

  ,      . ,  

  " " ,      .    

,       ,   

          

     ,    -

         . 

,      ,  -

 –  . 

11.3.6.     

 ,       . 

,         -
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.  ,       , . . -

  .      

  ,      

         . 

  ARR X,N     X  N : 

ARR MACRO X,N 
  X DB N DUP(?) 
    ENDM 

,  ,    ARR2,  

         ; 

ARR2 MACRO X1,X2,K 
     ARR X1,<K> 
     ARR X2,<K> 
     ENDM 

      ARR2 -

   , : 

ARR2 A,B,20 ⇒ ARR A,<20> ⇒ A DB 20 DUP(?) 
 ARR B,<20>  B DB 20 DUP(?) 

    ARR2     ARR  -

    ?   ,     

     ARR2    ,  

        , 

: ARR2 A,B,<25 MOD 10>.  ,     <K> -

   K,      -

   ARR A,25 MOD 10   ,    

 ( ,       

         -

,   ).    <K>   -

     : ARR A,<25 MOD 10>. 

,      , -

: 

ARR2 MACRO X1,X2,K 
 ARR MACRO X,N 
   X DB N DUP(?) 
     ENDM 
     ARR X1,<K> 
     ARR X2,<K> 
     ENDM 

     .  ARR,    

  ARR2,    ARR2,      

  ARR2.    ,    
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  " "       . 

    ARR     ARR2 : 

ARR A,50  ;  (  ARR   ) 
ARR2 B,C,100 
ARR D,60  ;  (  ARR  ) 

11.3.7.  LOCAL 

       , 

      . ,  -

,     : 

 M MACRO 
   ... 
L: ... 
   ... 
   ENDM 

         .   

    : 
     ... 
M ⇒ L: ... 
...     ... 

M ⇒ L: ... 
     ... 

 ,       , -

      L,   .   ?  

 ,   L         

     ,     

  .   ,     -

    L,      . 

   ?   –   L  

          

 .    ,  ,  

   , –     ,   

,     ,      -

,       –   . 

 ,    ,     

.    ,     (  

MACRO)     : 

LOCAL v1, ..., vk (k>=1) 

 vi – ,    (   ).  

        -

   ??xxxx,  xxxx –   

, . .   ??0000, ??0001     ??FFFF.   

 . 
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  ,      

;     n.      

,     LOCAL,      

,    ,    -

:  ??(n+1)  v1,  ??(n+2)  v2  . .,    -

    vi       

??(n+i).          

 ,    LOCAL,      

   : n+k+1  . .    -

   ,   . 

  .  ,   

         : 

MD MACRO R1,R2 ;r1:=r1 mod r2 (r1,r2 – ,  ) 
   LOCAL M,M1 
M: CMP R1,R2 ;;while r1>=r2 do r1:=r1-r2 
   JB M1 
   SUB R1,R2 
   JMP M 
M1: 
   ENDM 

 ,        -

  0016.       MD  -

  : 

 R1→AX, R2→BX ??0017: CMP AX,BX 

MD AX,BX   JB ??0018 

 M→??0017, M1→??0018  SUB AX,BX 
   JMP ??0017 
   ??0018: 

 R1→CX, R2→DX ??0019: CMP CX,DX 

MD CX,DX   JB ??001A 

 M→??0019, M1→??001A  SUB CX,DX 
   JMP ??0019 
  ??001A: 

 ,      , 

       . 

,   LOCAL     -

 MACRO (     )       LOCAL 

   .  ,  ,  -

 ??0017  . . –   , ,  ,    

 ,         -

     . 

11.3.8.  EXITM 

    : 

EXITM 
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    .      

   , . .   , 

  ENDM.   EXITM, -

       

 . 

,   

A MACRO K 
  REPT K 
  DB 0 
  EXITM 
  ENDM 
  DW ? 
  ENDM 

 A 5     : 

DB 0 
DW ? 

 ,      , 

  DB 0  ,  ,  EXITM, 

    ,      –  

" "    ENDM, . .   DW ?. 

     EXITM   

 (     ).   ,   

  ,      

  (    ENDM)    " -

"  . 

11.3.9.     

       ,   -

  . 

       ,    

  ,        

,    – . : 
A MACRO X 
  INC X 
  ENDM 

  A CX ⇒ INC CX 

A MACRO Y,Z 
  CMP Y,0 
  JE Z 
  ENDM 

  A BH,EQ ⇒ CMP BH,0 
  JE EQ 

    ,        

,      : 



11.  

211 

PURGE <  > {,<  >} 

    ,     , 

 . ,   

PURGE A,ININT 

  A  ININT   . 

11.4.   

        

      ,  

      –  -

 –     .   -

           

 ,         -

    .     ,    

  ,      .  

         

,           

   (       -

),       (      

). 

 ,   ,  

     IF- : 

<IF- >  <IF- > 
< -1>  < -1> 
ELSE  NDIF 
< -2> 
ENDIF 

 ELSE  ENDIF      

.          -

,        IF- , . .  -

 IF- . 

 IF-  (    )  -

 ,   .   -

,        -

 -1,  -2 ,     . 

    ,  -1 ,   -

    -2.   ELSE ,  

,  -2 ,      

IF-    " "    . 

   IF-     , 

,  ,        ,  

      ( ,   
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       ).  , 

   ,      , 

    ( ,       ). 

  -    IF- .  

   ,       

 . 

11.4.1.  IF  IFE 

    : 

IF <  > 
IFE <  > 

    ,     

  .   IF   -

,      0,   IFE (if equal,  

) –    0. 

  . ,    -

           

 ( ), . .    -  . -

 , , ,    .    

,     ,      -

 ,    ,       , 

    –  .      -

    . 

     , , ,   -

  .    ,     

 ,       ,   

,     –         

    ,  .  ,       

    :   -

   ,       -

,          

  . 

    . ,    -

 (   )     DEBUG ( -

),         -

  1,     : 

DEBUG EQU 1 

  0  : 

DEBUG EQU 0 

       ( , -

 X)    ,   ,    

      ,   : 
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  ... 
... DEBUG<>0 MOV X,AX 

MOV X,AX  OUTINT X 
IF DEBUG  MOV BX,0 
UTINT X  ... 

ENDIF 
MOV BX,0 DEBUG=0 ... 

...  MOV X,AX 
  MOV BX,0 
  ... 

         -

     –   DEBUG,  -

      (    

 ).  -         . 

      .  ,   

       ,     

  .    : 
   ... 
   MOV X,AX 
   CMP ? 
   JNE L 
   OUTINT X 
L: MOV BX,0 
   ... 

 ,      .   -
  .   ?  ,       -

   ,    ,     -
   .  ,  ,    

 ,     ,     -
.      ,    , -
           . -

 ,  ,     ,   
 ,    ,     -

        .  , 
       -
 ,         -

,   .       -
     . 

       IF  IFE,  -
      -

,    ,    ,   -
    . 

    SHIFT X,N   X  N  
  ,   X –   -  ,  N – 

   ,   ,   
       . 

  ,    SHIFT X,N  N=1 
      (SHR X,1), 
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  N>1 –    (MOV CL,N  SHR X,CL).    -
    (  N)    -

 (  )    ,  , 
        -

.   , , : 

SHIFT MACRO X,N 
      IFE N-1  ;;N-1=0? (N=1?) 
      SHR X,1 
      ELSE  ;;N>1 
      MOV CL,N 
      SHR X,CL 
      ENDIF 
      ENDM 

   ,     

 SHIFT A,5: 

 X→A, N→5 IFE 5-1 5-1=0? MOV CL,5 

SHIFT A,5   SHR A,1  SHR A,CL 
  ELSE  
   MOV CL,5 
   SHR A,CL 
  ENDIF 

11.4.2.  .   

    ,    IF  

IFE,   ,    , ,    

.        ( ) 

-  ,   ,    -

.       " ", -

,       , -

   " " . 

  ,    " "   0,  " " 

  -1 (0FFFFh). 

     : 

< > EQ < > 
< > NE < > 
< > LT < > 
< > LE < > 
< > GT < > 
< > GE < > 

     : EQ 

(equal) – , NE (not equal) –  , LT (less than) – , LE (less or 

equal) –   , GT (greater than) – , GE (greater or equal) – 

  .       -

,   ,     

       .    
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,     " ",   – 

" ". ,   N   5, : 

N+1 LT 5 → 0 ( ) 

N-1 LT 5 → -1 ( ) 

, , ,      " -

".  EQ  NE     16-   

   ,   -2 EQ 0FFFEh -

 .       

   ( ,  -1 LT 0FFFEh ),  

 :      16-   

   ,       ( -

,  -1 LE 0FFFFh  ).   

" ",        . 

         

  SET0 X  X:=0  ,  X –   

  ,    : 

SET0 MACRO X 
     IF TYPE X EQ DWORD ;;   (  X  4)? 
     MOV WORD PTR X,0 
     MOV WORD PTR X+2,0 
     ELSE ;;    
     MOV X,0 
     ENDIF 
     ENDM 

         

      : 

NOT <  > 
<  > AND <  > 
<  > OR <  > 
<  > XOR <  > 

     , -

,   "  ". 

       RSH B,N   -

  B  N    ,  N –  -

  .       N=1,  

    ,  ,   N=0  

  (    ),   N>7  

   (  0),       

 B.      : 

RSH MACRO B,N 
    IF (N GT 0) AND (N LT 8)  ;; 0<N<8 ? 
    MOV CL,N 
    SHR B,CL 
    ELSE 
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    IF N GE 8 ;; N>=8 ? 
    MOV B,0 
    ENDIF 
    ENDIF 
    ENDM 

    .    -

, ,    ,      

      (   ),  -

   16-  .     

 16-  ,      

   (i-     

 i-   ). : 

SCALE EQU 1010b 
      MOV AX,SCALE AND 11b ;  MOV AX,10b 
      AND AX,SCALE XOR 11b ;  AND AX,1001b 

 ,      

 .        : -

          

     (      ),  

     . 

11.4.3.  IFIDN, IFDIF, IFB  IFNB 

  IF-       -

: 

IFIDN <t1>,<t2> 
IFDIF <t1>,<t2> 

 t1  t2 –   (  ),   

     .    

.   IFIDN   ,   

  ( , identical),    IFDIF –     

( , different). ,        

   . 

: 

IFIDN <a+b>,<a+b> –   
IFIDN <a+b>,<a>  –    
IFIDN <a+b>,<a+B> –    

          

(   ),      -

 .        

 ,    ,    -

        . 
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       MM R1,R2,T (  R1  R2 – 

  ,      

,  T –  MAX  MIN)  R1:=T(R1,R2), . .   R1 

   R1  R2 (  T=MAX),  . 

  ,       

,   R1  R2 –   (   

, , MM AL,AL,MAX   AL  ).   

     ? ,  

 IF R1 NE R2   , . .  NE  

  ,      .   -

  IFDIF <R1>,<R2>,     -

  R1  R2      (  -

       IFIDN <AL>,<AL>), 

     . 

.  ,     –   -

,     : MAX   MIN? -

  , ,    IFIDN <T>,<MAX>:  -

   T      

,         MAX. 

 .       -

  –   : 

;R1:=max(R1,R2) ;R1:=min(R1,R2) 
   CMP R1,R2    CMP R1,R2 
   JGE L    JLE L 
   MOV R1,R2    MOV R1,R2 
L:  L: 

         -

   ,      , -

     IF- ,    

  T     . 

        MM: 

MM MACRO R1,R2,T 
   LOCAL L 
   IFDIF <R1>,<R2>  ;;R1  R2 –  ? 
   CMP R1,R2 
   IFIDN <T>,<MAX>  ;;T=MAX? 
   JGE L ;;  –  JGE L   
   ELSE 
   JLE L ;;  –  JLE L 
   ENDIF 
   MOV R1,R2 
L: 
   ENDIF 
   ENDM 
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     MM AL,BH,MIN 

 ,          

 ,    L –   ( , ??0105): 

   IFDIF <AL>,<BH> 
   CMP AL,BH     CMP AL,BH     CMP AL,BH 
   IFIDN <MIN>,<MAX>     IFIDN <MIN>,<MAX>    JLE ??0105 

   JGE ??0105   ⇒    JGE ??0105  ⇒    MOV AL,BH 
   ELSE     ELSE  ??0105: 
   JLE ??0105     JLE ??0105 
   ENDIF     ENDIF 
   MOV AL,BH     MOV AL,BH 
??0105:  ??0105: 
  ENDIF 

  ,      IFIDN  IFDIF 

     .    

 .         -

  ,         

 ,      ,    -

       ,    

,       -

. ,   MM AL,AH,Max    

    (!)    AL  AH, . .  -

  MM  IFIDN    Max  MAX, -

  . 

   ?    : -

      ( , AH, Ah, aH  ah)   -

 IRP-    IFIDN ,      

    ;  ,    

     (=)   ,  -

 – ;       IF. 

  (   )     -

  SAME N,LN,F (  N – ,  ; LN –  (  -

,  )     ,   

 ; F – ,    : -1 

( ) –  , 0 – ): 

SAME MACRO N,LN,F 
     F=0 ;;  0  F  
 ;;(   ) 
     IRP V,<LN> ;;    V  LN : 
     IFIDN <V>,<N>  ;;  V   N,  
     F=-1 ;;  F  -1 
     EXITM ;;   
     ENDIF 
     ENDM 
     ENDM 
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,      ,    -

, : 

SAME Ah,<AH,Ah,aH,ah>,AX? ⇒ AX?=0 
 AX?=-1 

SAME bh,<AH,Ah,aH,ah>,AX? ⇒ AX?=0 

 SAME      CALL_P X  -

   P,  (X)      AX. 

        : 

MOV AX,X 
CALL P 

,    X   AX,     -

.  ,    X   AX,    

    .       

SAME,  ,    ,  

  CALL_P: 

CALL_P MACRO X 
       LOCAL F 
       SAME X,<AX,Ax,aX,ax>,F ;;F:=" ",  X –  AX 
       IFE F ;;  F – " ",  
       MOV AX,X ;;   AX:=X 
       ENDIF 
       CALL P 
       ENDM 

    IF- : 

IFB <t> 
IFNB <t> 

     IFIDN  IFDIF,  -

  .   IFB (if blank,  )   -

,   t ,    IFNB (if not blank) –   t  . 

      ,   -

    (    –    -

    ). ,  

DEF MACRO X,V 
    IFB <V> ;;  V   ( )? 
  X DB ? 
    ELSE 
  X DB V 
    ENDIF 
    ENDM 
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  DEF X,N,      

X    V,   ,   : 

 DEF A,6 ⇒  A DB 6 

 DEF B ⇒  B DB ? 

   IF-     IF- -

,        ,   -

  . 14,      . 

 



 

 221 

12.   

   ,    

:          -

 ,         

,        , 

       : 

 

 " "    ,  -

         . 

         , 

         ,  

  ,    ,     -

  ,    ,    

      . 

    .     

    .  -

      ,     . 

     ,   ,  

  . 

     .   -

       ,   

 : 

 

       -

:            

,           -

 .       -

 INCLUDE,  , ,    -

   ,        

  . 

        

,    .      -

,      ,    : 

           -

 ,         
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  ,   .   :    

,       ,    

  . 

          

     : 

 

       -

,   .       

   ,   

(linker). 

        ,  

   ,     

       ,   

. ,      ,  

     . 

         -

.   " "       -

,   ,       

     .      ,  -

    . 

12.1.    MASM 

 ,       -

 MASM,        

  .  ,    

  . 

,        

  MASM;       [6]. 

    

      ,   -

     .    -

      .   ,   -

    ,    ASM;   

 ,  .   ,    

   M1.ASM, M2.ASM  . . 
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 ,          

   ( ),    

      .  ,   -

          

. 

        ,  

 M1,      : 
MASM M1.ASM, M1.OBJ, M1.LST; 

(      ). 

           

.     ,   -

    (  M1.ASM),   -

   , . .  ,  ,   

    (  M1.OBJ),      

 (  M1.LST)   : 

 

       ,     . 

 ,       ,    

  . ,    ,    

 .      ,    

 . 

,          -

   .       

 ,        (M1),    

     ,      -

.       : ,   

     ( ),    -

,        .    

     , -

,         ASM,  

   –  OBJ (object),    – 

 LST (listing)  . .      ,   

 :       MASM  

     ,     

ASM,        OBJ 

 . . 

.       (   -

    ),     ,  -

  .   ,    
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    ,     -

      MASM. 

 ( )  

   (  )   ,  

     .     

   : 

LINK M1.OBJ+...+Mk.OBJ, M.EXE; 

          

  ,      , 

     ,  -

   : 

...  (LINK)
M1.OBJ

Mk.OBJ
M.EXE

 

,         

OBJ,        .  ,  -

    ,   -

 EXE,       (       

). 

    

        

     ,    .       

 ,      ,   -

 : 

M.EXE 

(  EXE      ). 

          , -

     , ,     -

 ,   . (  ,    

  – ,     -

,       –   

   ,     .)  , 

   .    -

 (   FINISH),         -

     . 

,      (   M.EXE), 

          – -

    M.EXE. 
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     ,   -

,       ,   

 .       (   

MASM),    .      

 (   LINK),       -

. , ,     . 

 ,     ,    -

.     ,       -

  . 

     

 ,     ,  

  .   ,    , -

    . 

,           

 ,        EXE- . 

,       (  –   

,   –  ),   -

 ,        . 

         -

     ( ,     

    M.ASM): 

MASM M.ASM,M.OBJ,M.LST; –  
LINK M.OBJ,M.EXE; – " " 
M.EXE –  

12.2. .    . 

 ,     ,    

   .   ,  -

   ,      

    . 

12.2.1.  .   

   ,       

, . .    , 

  END: 

< > 
... 
< > 
END [<  >] 

     ,   

( ).  ,    ,   -

  ,         -



    IBM PC 

226 

.        ,   

  END    –     , 

     .    

   . (         

 ,    ,   "   " 

.) 

    :  ,   

,   .  ,      

       -  -

  .    ,    

 ,    ,     

. 

12.2.2.    .  EXTRN  PUBLIC 

         

   ,  , , -   

   –  ,  .     

   .  . 

      M1  M2.   M2  

 P,      M1,    M2, 

  ,   X   K   M1: 

;  M1 ;  M2 
  ...   ... 
X DB ? P PROC FAR 
K EQU 100   ... 
  ...   MOV X,0 
  CALL P   MOV AX,K 
  ...   ... 

       -

 .  X  K   M1,   

   M1       M2.  -

   M2,           

M1,   . ,   M2  X  K     -

  M2, , ,   "  ". 

    ,  -   ,   X 

 K,     M2,      ,   

 .       EXTRN 

(external, ),   : 

EXTRN < >:< >, ..., < >:< > 

 < > –  BYTE, WORD, DWORD, ABS, NEAR  FAR. (ABS –  

     0.)    -

        . 

      M2    

EXTRN X:BYTE, K:ABS 
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  ,   X  K ,  , -

     , . .  ,   -

,            M2. 

 ,      . ,   

 ,  X –     .   -

        -

,   X.   ,    -

  MOV X,0 –       ? 

    ,      

 .  BYTE, WORD  DWORD    -

,  ABS –   ,   NEAR  FAR –    

 . ,  

EXTRN P:FAR 

,     ,     M1, -

,  P –       -   , 

     . 

,       , 

   EXTRN,  ,      

 " " ,   . ,    1  

K    ,     2   K   

   (    ABS). 

,   EXTRN   M2,   -

,   X  K  , . .     

(    –   ).   .     

,     ( . .  M1),   PUBLIC, 

    : 

PUBLIC < >, ..., < > 

           -

. 

      M1    

PUBLIC X,K 

   ,   X  K   -

    ,     . -

,         ,  -

      (  , -

). 

,  ,    PUBLIC,  

             

. 

  :     M1 ,   X  

K  ?    EXTRN   M2? 
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, .    .  M1  M2 

       ,   

   .      M1  -

  , ,      

  2     X  K     

,      –   1    -

.  ,     M1    

   X  K,     PUBLIC  -

   .   ,    -

  M1     X  K,  , 

  ,   . 

,   -        

,   -         -

 .           

  ,   . 

      M1  M2   -

 : 

;  M1 ;  M2 
  EXTRN P:FAR   EXTRN X:BYTE,K:ABS 
  PUBLIC X,K   PUBLIC P 
  ...   ... 
X DB ? P PROC FAR 
K EQU 100   ... 
  ...   MOV X,0 
  CALL P   MOV AX,K 
  ...   ... 

12.2.3.    

 ,     -

, –     . 

 ,    EXTRN  ,   

     .     

, . .   ,     , -

  . ,   X    -

 ES,   MOV X,0    MOV ES:X,0, . 

.     ES:.    X  -

   DS,   DS:,    

 MOV  ,    . , 

       ( , MOV ES:X,0), 

  ,      ,   

         

 .       : 

1)    ( . .   ABS)  ; 

2)      ( . .   NEAR  FAR)  

   CS,       
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(FAR)    ,    (NEAR) – 

 . : 

 EXTRN L:FAR,M:NEAR 
 ... 
 CALL L ; = CALL FAR PTR L 
 CALL M ; = CALL NEAR PTR M 

3)     (BYTE, WORD, DWORD)  -

 : 

   EXTRN     -  -

 ,        -

  , . . ,     -

  ,       -

; 

   EXTRN      -

,           

,       . 

: 

  EXTRN X:WORD 
A SEGMENT 
  EXTRN Y:WORD 
  ... 
A ENDS 
B SEGMENT 
  EXTRN Z:WORD 
  ... 
B ENDS 
  ... 
  ASSUME ES:A,DS:B 
  ... 
  INC X  ; = INC DS:X 
  INC X[BP] ; = INC SS:X[BP] 
  INC Y  ; = INC ES:Y 
  INC Y[BP] ; = INC ES:Y[BP] 
  INC Z  ; = INC DS:Z 
  INC Z[BP] ; = INC DS:Z[BP] 

 ,    EXTRN,  ,  -

 ,    ,    -

    . 

    PUBLIC,      . 

       –   ,  -

    ,  . 

12.2.4.     

,        -

, –   .     -

,   ,      -

  .  ,       

   . 
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  : 

;  M1 ;  M2 
A SEGMENT   PUBLIC X 
  EXTRN X:WORD B SEGMENT 
Y DW 0 X DW ? 
A ENDS B ENDS 
  ...   ... 
  ASSUME DS:A 
  ... 

,      1,   DS  -

           X:=Y. 

,  ,    

MOV AX,Y 
MOV X,AX 

   . ?      -

:  Y      DS:Y,     

    Y   A.     

  .  X     

DS:X,   ,      DS  -

     X   ,    -

  X  DS       A,    

 B. ,     ,  -

 DS     B: DS:=B. 

  ?   B     1    

  , . .     EXTRN ( ,   

        ),  -

  B   M1  .        , 

    SEG: SEG X –        

,    X, . . SEG X = B.      

   DS:=SEG X. 

    , ,  ,    -

 (A)  DS,  X:=Y   : 

MOV AX,Y ;AX:=Y 
PUSH DS ;  DS (=A) 
MOV BX,SEG X 
MOV DS,BX ;DS:=B 
MOV X,AX ;X:=AX 
POP DS ;  DS (=A) 

 ,    ,    -

       .   -

?  ,        , 

    . -     -

       ,  , -

    ,  . ,    
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  ,        

 , ,  DS   A   ES  

 B.    :     ES   

  B,     ES    

    : 

MOV AX,SEG X 
MOV ES,AX 
... 
MOV AX,Y 
MOV ES:X,AX 

,          

 EXTRN X:WORD   A,      

.        , -

,     1,     . 

       .   

      ,    -

 . 

  : 

;  M1 ;  M2 
  EXTRN L:FAR    PUBLIC L 
  ...  C SEGMENT 
  JMP L    ... 
  ... L: ... 

   ,       
CS,      ,      

.      JMP L    
 JMP FAR PTR L,     : 

 seg(L):ofs(L) 

      CS  seg(L)=C,    
IP  ofs(L), . .       L  -

  -      . 

12.2.5.    

       -
 ,   ,    100 -

   ,       , -
          . 

        ,  
 .     ,      

   –   .    
  EOT,    ,  -

  ,   LOWLAT,    -
  .      ,    -

    ,      
LOWLAT    ,      . 
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;   
       PUBLIC EOT, LOWLAT 
    D1 SEGMENT 
   EOT DB '.' ;    
    D1 ENDS 
    C1 SEGMENT 
       ASSUME CS:C1 
LOWLAT PROC FAR 
;        
;  : AL –   
;  : AL –  ,  AL –   
; (  AL  ) 
       CMP AL,'A' ;AL<'A'  AL>'Z' -> NOLAT 
       JB NOLAT 
       CMP AL,'Z' 
       JA NOLAT 
       ADD AL,-'A'+'a' ;AL:=(AL-'A')+'a' 
NOLAT: RET 
LOWLAT ENDP 
    C1 ENDS 
       END 
 
;   
       INCLUDE IO.ASM 
       EXTRN EOT:BYTE, LOWLAT:FAR 
     S SEGMENT STACK 
       DB 128 DUP(?) 
     S ENDS 
     D SEGMENT 
   TXT DB 100 DUP(?),'$' 
     D ENDS 
     C SEGMENT 
       ASSUME SS:S, DS:D, CS:C 
START: MOV AX,D 
       MOV DS,AX ;DS=D (    TXT) 
       MOV AX,SEG EOT 
       MOV ES,AX ;ES=D1 (    EOT) 
       MOV SI,100 
       OUTCH '>' ;    
  INP: INCH AL ;   
       CMP AL,ES:EOT  ;  ? 
       JE PR 
       CALL LOWLAT ;   
       DEC SI 
       MOV TXT[SI],AL ;     TXT 
       JMP INP 
   PR: LEA DX,TXT[SI] 
       OUTSTR ;  TXT 
       FINISH 
     C ENDS 
       END START 
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12.3.   SEGMENT 

      ,  

     .    

-   ,       

   :     , 

    LINK,    , -

    ,  ,  . .    

.         -

  (" ")       

 .  ,    ,    -

       .  

    SEGMENT,   -

   . 

    SEGMENT   : 

<  > SEGMENT [< >] [< >] ['< >'] 

   ,    ,    

   .       -

 ,   . 

    . 

12.3.1.  " " 

        , -

    ,       

.    ? 

  ,       -

        : 

       ,   -

 LINK ,  –      . .   -

     . ,   -

  " "  ( ,    -

 )   .  ,  -   

   ,      -

  .   ,   ,    -

 ,          " " 

. 

,  ,     1  2,   

  ( . ;      -

    SEGMENT): 
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 1  2  M  

A SEGMENT 
'DATA' 
... 
B SEGMENT 
... 
 

C SEGMENT 'DATA' 
... 
D SEGMENT 'CODE' 
... 
E SEGMENT 
... 

A 
C 
B 
E 
D 

DATA 
DATA 
 
 
CODE 

       : 

LINK M1.OBJ+M2.OBJ,M.EXE; 

   M    ,   . 

  ?      -

  , . . 1.  ,    ,  

,     ,     -

: A B.      2.   

 –  C –   DATA.  ,    -

   . , ,   A,    

C   A, " " B: A C B.   D   CODE, 

        ,  -

  D   : A C B D.  -

 E     " " ,        -

 B   ,       B   D. 

     ,     

 . 

12.3.2.  " " 

     : PUBLIC, STACK, 

AT  COMMON. 

 PUBLIC 

  ,        

.       .  , 

        ,   -

      .   -

 ,   .   ,  -

    . ,  ,    

     ,   -    

      ,   ,   -

  ,         -

  .      -

        ,   -

 ,        . 

   ,     " -

"   SEGMENT,   ,   

PUBLIC.     :  -



12.   

235 

      (   ),       

,            SEGMENT 

    PUBLIC.        -

  (    ,      -

),    .  , ,  -

    " ",        

. 

: 

 1  2  3  

A SEGMENT PUBLIC 
'Q' 
... 

C SEGMENT PUBLIC 
'Q' 
... 

A SEGMENT 'Q' 
... 

A(M1) 
A(M2) 

B SEGMENT 
... 
 

A SEGMENT PUBLIC 
'Q' 
... 

 
 
 

C 
A(M3) 
B 

    A   1  2  

  ,   C  M2  A  3     

 , . .     Q,     , -

  C  ,   A  3    PUBLIC. ,  

   A   2     A   

1,        C,   , 

,  , " "  . 

 ,         

    .    : 

;  1 ; ofs ;  2 ; ofs 
  EXTRN Z:WORD ;   PUBLIC Z ; 
A SEGMENT PUBLIC 'Q' ; A SEGMENT PUBLIC 'Q' ; 
X DW ? ; 0 Z DW ? ; 0 
Y DB ? ; 2 A ENDS ; 
A ENDS ;   ... 
  ... 

   ES     A  1. ,  

     MOV BX,ES:Z   M1. 

    A    ( ,     

    PUBLIC),        -

     ( .  ofs).   Z  -

       0: 

MOV BX,ES:Z ==> MOV BX,ES:0 

,   ,  ES   

-  A   M1,     :   

BX     X,    Z.  -

    Z       

ES    A   2,    .    

  ,        . 
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    A ,   A   2 -

   A   1: 

A SEGMENT   ; ofs 
X DW ?  ; 0 
Y DB ?  ; 2 
  ; (  13 ) 
Z DW ?  ; 10h 
A ENDS 

 ,        -

           -

    (      -

 ). ,  Z      

 0,    10h.   10h (=16),    3?   

,       ,  16,  

  ,    .   

A  2    A  1,   ,    

,  16,      Y  Z   

 13  (       – . . 12.3.3). 

,   Z  10h,      Z  

  10h: 

MOV BX,ES:Z ==> MOV BX,ES:10h 

    ,     -

 ES  . 

 ,  ( )   , 

        , ,  

          

.       -    

     ,    , -

        . 

 STACK 

 -   (   )      , -

              -

 STACK,        –  ,   

  PUBLIC. ( ,       

PUBLIC  STACK  .)      

  ,     STACK  

  ,         

  SS  SP (    PUBLIC   

  ). 

        STACK,   -

      .      

,   SS  SP     ,  (  
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 ,    )  "   " -

. 

 AT <  > 

      .   -

     , . .    

    .     

AT     ,       -

. ,  

VIDEO SEGMENT AT 0B800h 
      DW 25*80 DUP(?) 
VIDEO ENDS 

     0B8000h   2000  (  

 ,      ). 

  AT-      

     (  , -

  . .).      ,   AT-

    ,   , . 

.   ,  DB, DW  DD  , -

  ?,  . .    -  ,  

       . 

 COMMON 

 ,       ,     -

      SEGMENT    COMMON, 

          (  ,  -

      ),    

  .        

. 

COMMON-   ,       -

   -     . -

,  ,      : 

;  M1 ;  M2 
S SEGMENT COMMON S SEGMENT COMMON 
A DB 1 X DB 3 
B DD 0 Y DB ? 
S ENDS S ENDS 
  ...   ... 

   S   5 ,      –  

   A (     M1),   X (    

 M2),   –     B   M1  -

 Y   M2,     –   B 

(   M1).  ,    LINK  M2   -

 -  M1,       -
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 3,     ,     

 . 

12.3.3.  " " 

   ,     PUBLIC  

STACK     .   -

     (    

  ,  16,       -

  ),       –  

 .     ,  -

  ,   –      

.     " "  

SEGMENT:  ,       -

.        -

   : 
BYTE –   ; 
WORD –  ,  2; 
PARA –  ,  16 ( ); 
PAGE –  ,  256 ( ). 

,  ,   : 

;  1 ;  2 
A SEGMENT PUBLIC 'Q' A SEGMENT BYTE PUBLIC 'Q' 
X DW ? Z DW ? 
Y DB ? A ENDS 
A ENDS   ... 
  ... 

    A: 

A SEGMENT 
X DW ? 
Y DB ? 
Z DW ? 
A ENDS 

   A   M2    -

    A   M1,    Z 

  3,   10h,      . 12.3.2. 

,     SEGMENT  " " 

,      PARA.     

         ,  16. 
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13. - .  

   – ,     -   

     -  (INCH, OUTINT  . .), 

      . 

13.1.  -  

        . -

  –    ( )   ,  

 –    (  , , , 

  . .).   ,  -    

      .   " " 

  :  –        , 

  –       . 

        ,  

,   .  –    -

    ,          -

      AX, SI  . . -   

  ,       

   .  ,   –  0  0FFFFh. -

 ,    65536 ,    

  (  ).     

     ,    . 

 ,           

   .    (  ,  ,   

)        

: 

   ( ): IN AL,n  IN AX,n 
   ( ): OUT n,AL  OUT n,AX 

  IN   AL (AX)     -

 n,   OUT   :     n -

   AL (AX). 

  (n)        –   

  0  255,   DX,      

 . : 

IN AL,97h ;AL :=  97h 
MOV DX,836 
OUT DX,AX ;  836 := AX 

   n ,      

 ,    –       

         . 
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 -        

  ,    ,   -

   . 

       :   -

  –   ,      

   –   .   (  , 

,   )     -   

,         -

  ,       

.      ,     -

      ,   ,   

  .  ,   ,  -

   ,      ,  ,  

 . 

   -  .       

 ,    " ",     – 

  ( ,  ).   , -

    ,      " -

"     ( ,    ).  

       ,  ( )  

  ,     –   ,  

      " ".    

 ,          -

       ( ,    -

).      ( ,  -

  )  -       . 

   -     – -

 .       –  

,     ,     

. .,        . 

  ,         

,   - , , , .    -

      -       

- .   ,  :     

  - ,    " " -

  ,         

( ),    ,      

,   .     

 ,         

  .     ,   

 -  ,  - . 
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            -

-   ,      - , -

    . 

13.2. .  DOS 

13.2.1  

     –    , -

   .      ,  , 

   ,   . 

,  ,          

 -      ( ,   

 ),      ( ,  

  ). ,     -

  ,           

    ,        

  .  ,     -

.   ? 

        . -

     ,   , 

      ,   

   .   ,   

  , . .    ,  -

   ,  ,   ,  -

    . ,   -

      ,     ,  , 

      ,   -    

 .     ,   

       , -

     ,  -     

.     "   "  ,    

     .        

       . 

       . 

     ,     

 ? ,     ,    -

 ,    CS  IP.     

     ,    ,    

 ,   , ,     

. ( ,        

,      .) ,   

 ,      ,  -

    :      

CS,   – IP.  
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З .   ,       -

 ,          ;  

,  ,  ,      , 

     , , -    

  . 

       -

        Flags, . .   

. ?   ,       -

        ,  -

         -

. ,          ,  

    , . .   .  

,     ,      . 

   Flags      . 

,      ,    -

          -

      ,     -

  . ( ,       IF  -

 TF.) 

 ,      . ,  

 –    ,     -

 . ,    ,   

     .    ?    -

   - ,     -

      .     -

  . 

      0  255.  -

       ( ),  

      .    -

      ;     

     .      -

    seg:ofs,  seg –   ,   -

  ,  ofs –     . 

       4 ,  ,   -

  i-         4*i.  

    4*256=1024=1 .     

  .  ,   –  

  256 , i-    –    

    i. 

   ? ,    

,   ,       -

,      ( , ,    

).    i,  ,       
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 ,        i-  

  ,      i-  ,  

     . 

 –   -   .  ,    

 -  , ,    " " ,  

       (     

)   ,      . 

,      ,  -

    ,       . 

, ,  .     ,  

    .   ?  

:            IP  

CS (           )  -

 .         -

  "   " (interrupt return)  : 

IRET 

 :  -> IP,  -> CS,  -> Flags.   -

      . 

,  ?     , 

    ,     

  ,   -     -

 .   ,       

,       . 

13.2.2.  DOS 

      

 ,          

 (  ,   .).   ,    

     . 

,       ,  

  . ,  ,   -   -

    0. ,        -  -

.    :   ,    -

, ,    0,     

 .   ,   ,   

    ,    ,   -

    ,      

  "   0",      

    ,      -

 . 

 ,    ,  -

   .   ,     -

      , ,    -
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     ,      

      .  ,   -

     ,     -

      ,   -

          

    ,       . 

     ? ,   

    (CALL),      -

   .   ,  ,    

   ,      ,  

   ,   – .  ,   

    –   ,   -

 :   "   "   ,  

         . 

    .    

         

   ,       -

     . ,  -

      ,    -

 .         , 

     ,    . 

           . 

          -

   .        

  –   (interrupt): 

INT i8 

   ,    -

 i8 (0<=i8<=255),   ,      , -

          i8. -

  ,       , -

   INT.  ,      

 CALL,      " " . 

,    INT      

, , ,    0  -

   .     ,   -

       . 

.    (       -

 Microsoft – MS DOS)         -

  .        -

  ,          

    .      -
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  .   ,  -

  INT   AH    : 

MOV AH,<  > 
INT <  > 

   INT ,      AH -

,      ,    -

  . 

      -

 ( ,          

 ).     .   

       –    

,    . 

         ,  

      MS DOS.    

 ,  -     -

, – ,         -

,      . ,    -

      21 ( -

 33). 

13.2.3.    21h 

  

   ,     -

 ,       . -

 ,   "  ", -

  4Ch  21h: 

MOV AL,<  > 
MOV AH,4Ch 
INT 21h 

 ,  ,  ,    

   .   ,      

-    ( ,   ),   

 ,    ,  , -

    ,  ,     -

.         ( -

  ),    ,   -

 ,   (   –    

 )   . (     -

     4Dh  21h.)   

  ,      . 
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   (   ) 

         02 -

 21h: 

MOV DL,<   > 
MOV AH,2 
INT 21h 

      (     -

 ),        .  

     ,      -

 ,         ,  -

      ,     

,      . 

       7, 8, 9, 10 

(0Ah)  13 (0Dh).    7 (bell, )     

(    ),    .    8 

(backspace,  )      ,  -

        .    9 (tab, -

)      ,  8.   

 10 (line feed,  )      

,      .    13 (carrige return, -

 )      ;   

   13  10       

. 

     (  ) , -

,   02,         

   09  21h: 

DS:DX :=    

MOV AH,9 
INT 21h 

       DS    

   ,     ,   -

 DX –     .      

   '$' (  24h),     

    . 

  DOS  ,   .  , 

 ,      . 

   

  (   )      ( -

 )       

,        .  -

  " " :       , 

   .     – 15 ,  
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   -       15 -

,    16-        (  -

  ).        -

            -

;        .  

  ,      ,    

 . 

     ,    -

,       ,     

 0Ch (12)  21h    AL: 

MOV AL,0 
MOV AH,0Ch 
INT 21h 

   DOS,    ,   

  –  0Ah (10)  21h,     

    ( )    -

  : 

DS:DX :=       

MOV AH,0Ah 
INT 21h 

      ,      

Enter,      .   -

   (   ).     Enter,   

     : 

←, Backspace  –    

Esc –     

,       DS  DX (   

 ,   ),    : 

max n s1 s2 ... sn CR  ...  

0 1 2 3  n+1 n+2   max+1

       (   0)  

    (max),    

,       (    

    ).    max-1 ,  

        ,   -

   (max-      Enter). 

 (n)        

   1,    –   ,   

2.  (n+2)-     "  " CR (  13), -

  Enter,    n   . 
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: 

BUF DB 10, ?, 10 DUP(' ') ;    
    ... 
    LEA DX,BUF 
    MOV AH,0Ah 
    INT 21h 

      ABC,    BUF 

 : 

BUF[0]=10, BUF[1]=3, BUF[2]=41h (  A), BUF[3]=42h, 
BUF[4]=43h, 
BUF[5]=13 (CR),     

13.3.  -  

 ,     , ,  , 

   - . ,     

   ,    .    . 

- ,    (   )  -

     . - ,   -

       , . . 

   -    ,   

 ,    ,    ,  

     .   ,    

,  ,  -       

 - ,        -

      .    

    . 

        ,  

   .    ,    

     - . 

13.3.1.      -  

     -  ( )  -

   : 

 

  -     ,  -

    ,      

IOPROC.ASM (    ). ,   -
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 IOPROC.OBJ. 

          -

.         ( -

,        P): 

LINK P.OBJ+IOPROC.OBJ, P.EXE; 

 ,     ( , -

  )     : 

MASM P.ASM,P.OBJ,P.LST; 
LINK P.OBJ+IOPROC.OBJ, P.EXE; 
P.EXE 

       IOPROC,    

         -

. ,        

: 

MOV AX,x ;   

MOV DL,n ;    

CALL PROCOUTINT  ;   

      , . .    , 

      .     

      ,    

    . ,   -

     OUTINT,     -

    –  

OUTINT x,n 

        -

. 

,    ( , FINISH)  ,   

 -  ,       .  

,       ,      -

    ,   .    -

       IO.ASM (    -

 ). 

      ,   ,  

,     ,     

 ,      .  

        ,   

IOPROC.OBJ,      –   INCLUDE IO.ASM. 

         , -

         

OUTINT x,n  FINISH. 
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    IOPROC.ASM  IO.ASM  -

 ,       -

         ,  -

 ,     .  

,   .XLIST  .LIST,    IO.ASM, -

  . 14.4. 

13.3.2.   IOPROC.ASM 
 
;  IOPROC:  -  
 
public procnl, procoutnum, procflush, procinch, procinint 
 
iocode segment 
       assume cs:iocode 
 
;************************************************ 
;  Ы   Э  
;************************************************ 
 
;======================================== 
;       
; : call procnl 
;   
;---------------------------------------- 
procnl proc far 
       push dx 
       push ax 
       mov ah,2 
       mov dl,13 ; CR (    ) 
       int 21h 
       mov dl,10 ; LF (    ) 
       int 21h 
       pop ax 
       pop dx 
       ret 
procnl endp 
 
;============================================================
== 
;   -       
; : call procoutnum 
;  : ax –   
;           dh –    (1)    (0) 
;           dl –    (>=0) 
;         (   ,  ,     
;          ,   –   ) 
;------------------------------------------------------------
-- 
procoutnum proc far 
       push bp 
       mov bp,sp 
       push ax 
       push dx 
       push si 
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       sub sp,6 ;  6      
;   

       cmp dh,1 ;    (dh=1)? 
       jne pon0 
       cmp ax,0 
       jge pon0 
       mov dh,2 ;      ax<0, 
       neg ax ;  dh:=2, ax:=abs(ax) 
 pon0: push dx ;  dh ( )  dl ( ) 
;      (   ) 
       xor si,si ; si – -     
 pon1: mov dx,0 ; ax -> (dx,ax) 
       div cs:ten ; ax=ax div 10; dx=ax mod 10 
       add dl,'0' 
       mov [bp-8+si],dl ;  ->  

       inc si 
       or ax,ax 
       jnz pon1 ;   0 
;  ,  ,   

       pop dx 
       cmp dh,2 
       jne pon2 
       mov byte ptr [bp-8+si],'-' 
       inc si 
;    
 pon2: mov dh,0 ; dx –    

       mov ah,2 ;  02  21h 
pon21: cmp dx,si 
       jle pon3 ;  <=   

       push dx 
       mov dl,' ' 
       int 21h 
       pop dx 
       dec dx 
       jmp pon21 
;  (  )  
 pon3: dec si 
       mov dl,[bp-8+si] 
       int 21h 
       or si,si 
       jnz pon3 
;    

       add sp,6 
       pop si 
       pop dx 
       pop ax 
       pop bp 
       ret 
   ten dw 10 
procoutnum endp 
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;*********************************************************** 
;   Ы 
;*********************************************************** 
 
;     (     0Ah) 
  maxb db 128 ; .    
 sizeb db 0 ;      
   buf db 128 dup(?) ;    
  posb db 0 ;  . .   buf 
 
;=================================================== 
;      
; (  Enter)   buf (   ) 
;--------------------------------------------------- 
readbuf proc near 
       push ax 
       push dx 
       push ds 
       mov dx,cs 
       mov ds,dx 
       lea dx,buf-2 ; ds:dx –  buf[-2] 
       mov ah,0Ah ;     (  Enter) 
       int 21h 
       call procnl ;      

       inc cs:sizeb ;    Enter 
       mov cs:posb,0 ;      buf 
       pop ds 
       pop dx 
       pop ax 
       ret 
readbuf endp 
 
;==================================== 
;      
; : call procflush 
;   
;------------------------------------ 
procflush proc far 
       push ax 
       mov cs:sizeb,0 ;  buf 
       mov cs:posb,0 
       mov ah,0Ch ;  DOS-  

       mov al,0 
       int 21h 
       pop ax 
       ret 
procflush endp 
 
;============================================================ 
;   (      Enter) 
; : call procinch 
;  : al– Enter  (0)     (1) 
;  : al –   (ah  ) 
;------------------------------------------------------------ 



13. - .  

253 

procinch proc far 
       push bx 
princh1: 
       mov bl,cs:posb ;    -

 

       inc bl ; .  

       cmp bl,cs:sizeb ;    ? 
       jb princh2 
       jne princh10 ;     ? 
       cmp al,0 ;     
(Enter)? 
       jne princh2 
princh10: 
       call readbuf ;    

       jmp princh1 ;  
princh2: 
       mov cs:posb,bl ;    -

 

       mov bh,0 
       mov al,cs:buf[bx-1] ;al:=  

       pop bx 
       ret 
procinch endp 
 
;============================================================ 
;    (    )    
; : call procinint 
;  :  
;  : ax –   
;------------------------------------------------------------ 
procinint proc far 
       push bx 
       push cx 
       push dx 
;       
prinint1: 
       mov al,0 
       call procinch ; al –    
 ; (   Enter) 
       cmp al,' ' ; ? 
       je prinint1 
;    

       mov dx,0 ; dx –   

       mov cx,0 ; ch=0 –  , cl=0 –  

       cmp al,'+' 
       je prinint2 
       cmp al,'-' 
       jne prinint3 
       mov cl,1 ; cl=1 –  
;    
prinint2: 
       mov al,1 
       call procinch ; al –   (Enter – ) 
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prinint3: ;    

       cmp al,'9' 
       ja prinint4 ; >'9' ? 
       sub al,'0' 
       jb prinint4 ; <'0' ? 
       mov ch,1 ; ch=1 –   

       mov ah,0 
       mov bx,ax ; bx –    

       mov ax,dx ; ax –   

       mul cs:prten ; *10 
       jc provfl ; >FFFFh (dx<>0) ->  

       add ax,bx ; +  

       jc provfl 
       mov dx,ax ;    dx 
       jmp prinint2 ;  .  
;   (   dx) 
prinint4: 
       mov ax,dx 
       cmp ch,1 ;  ? 
       jne prnodig 
       cmp cl,1 ;  ? 
       jne prinint5 
       cmp ax,8000h ;  .  > 8000h ? 
       ja provfl 
       neg ax ;    
prinint5: 
       pop dx ;  

       pop cx 
       pop bx 
       ret 
 prten dw 10 
;----------       
provfl: lea cx,prmsgovfl ;  

       jmp prerr 
prnodig: lea cx,prmsgnodig ;   
prerr: push cs ;     

       pop ds ; ds=cs 
       lea dx,prmsg 
       mov ah,9 ; outstr 
       int 21h 
       mov dx,cx 
       mov ah,9 ; outstr 
       int 21h 
       call procnl 
       mov ah,4Ch ; finish 
       int 21h 
 prmsg db '    : ','$' 
prmsgovfl db ' ','$' 
prmsgnodig db '  ','$' 
procinint endp 
iocode ends 
       end ;   ioproc 
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13.3.3.   IO.ASM 
 
.xlist ;       
 
;    - ,  
;    : include io.asm 
 
;*********************************************************** 
;   Ы 
;*********************************************************** 
 
;===================================================== 
;    
; : finish 
;  : al –   (  ) 
;----------------------------------------------------- 
finish macro 
       mov ah,4Ch 
       int 21h 
       endm 
 
;************************************************************ 
; Ы   Э  (   ) 
;************************************************************ 
 
;========================== 
;     
; : newline 
;-------------------------- 
extrn procnl:far 
newline macro 
 call procnl 
 endm 
 
;============================== 
;   
; : outch c 
;  c – i8, r8  m8 
;------------------------------ 
 outch macro c 
       push dx 
       push ax 
       mov dl,c 
       mov ah,2 
       int 21h 
       pop ax 
       pop dx 
       endm 
 
;======================================================== 
;    
; : outstr 
;  : ds:dx –    
; (    . .  $,  36 (24h)) 
;--------------------------------------------------------- 
outstr macro 
       push ax 
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       mov ah,9 
       int 21h 
       pop ax 
       endm 
 
;============================================================ 
;        
; : outint num [,leng] 
;  num –  : i16, r16, m16 
; leng –   : i8, r8, m8 (   
>=0) 
;  : 
;   ,  ,    , 
;   –    ( ); 
;   leng=0 
;------------------------------------------------------------ 
extrn procoutnum:far 
outint macro num,leng 
       outnum <num>,<leng>,1 
       endm 
 
;========================================== 
;        
; : outword num [,leng] 
; num  leng –   outint 
;------------------------------------------ 
outword macro num,leng 
 outnum <num>,<leng>,0 
 endm 
 
;------------------------------------------------- 
;      
;  (   )  
;------------------------------------------------- 
  same macro name,variants,ans 
       ans=0 
       irp v,<variants> 
       ifidn <name>,<v> 
       ans=1 
       exitm 
       endif 
       endm 
       endm 
 
;---------------------------------------------------------- 
;    outint (sign=1)  outword (=0) 
;---------------------------------------------------------- 
outnum macro num,leng,sign 
       local regdx? 
       push ax 
       push dx 
       same <num>,<dx,DX,Dx,dX>,regdx? 
       if regdx? ;;out dx,leng --> 
       ifb <leng> ;; mov al,leng 
       mov al,0 ;; xchg ax,dx 
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       else 
       mov al,leng 
       endif 
       xchg ax,dx 
       else ;;out num,leng (num<>dx) --> 
       ifb <leng> ;; mov dl,leng 
       mov dl,0 ;; mov ax,num 
       else 
       mov dl,leng 
       endif 
       mov ax,num 
       endif 
       mov dh,sign 
       call procoutnum  ;;ax=num, dl=leng, dh=sign 
       pop dx 
       pop ax 
       endm 
 
;*********************************************************** 
;   Ы 
;*********************************************************** 
 
;==================================== 
;      
; : flush 
;------------------------------------ 
extrn procflush:far 
 flush macro 
       call procflush 
       endm 
 
;========================================================= 
;   (    , . . Enter) 
; : inch x 
;  x – r8, m8 
;  : x –   
;--------------------------------------------------------- 
extrn procinch:far 
  inch macro x 
       local regax? 
       same <x>,<ah,AH,Ah,aH>,regax? 
       if regax? 
       xchg ah,al  ;;x=ah 
       mov al,0 
       call procinch 
       xchg ah,al 
       else 
       same <x>,<al,AL,Al,aL>,regax? 
       if regax? 
       mov al,0   ;;x=al 
       call procinch 
       else 
       push ax   ;;x –  ah   al 
       mov al,0 
       call procinch 
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       mov x,al 
       pop ax 
       endif 
       endif 
       endm 
 
;============================================================ 
;    (    )    
; : inint x 
;  x – r16, m16 
;  : x –   
;  : 
;        ; 
;     ,    ; 
;      ; 
;      (  . .  Enter),  
;  ; 
;        ; 
; : "  " –       
; " " –     
; (   [-32768,+65535]) 
;------------------------------------------------------------ 
extrn procinint:far 
 inint macro x 
       local regax? 
       same <x>,<ax,AX,Ax,aX>,regax? 
       if regax? 
       call procinint ;;x=ax 
       else 
       push ax ;;x<>ax 
       call procinint 
       mov x,ax 
       pop ax 
       endif 
       endm 
 
;=========================================================== 
 
;    : 
       .list 
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14.   

         ,  -

          

   . 

14.1. -   

 . 1  ,      ,   

   (  ),   -

  (binary coded decimal, BCD).     

 ,       

 . 

14.1.1.  -   ASCII-  

,    -   -

   :      ( -

)      ,   

    .    

    : 

10 2  10 2 

0 0000  5 0101 

1 0001  6 0110 

2 0010  7 0111 

3 0011  8 1000 

4 0100  9 1001 

  -       – 

,  . ,       -

,  ,     .   

,             -

   ,       -

       ,    .  

        ( ) 

      ,    –  . 

      -  -

 –   .      

      (    

     0),      -

     ,     

 .     592   ( ) 

   (A –    ,  ): 
 



    IBM PC 

260 

A A+1  A A+1 A+2 

0000 0101 1001 0010  0000 0101 0000 1001 0000 0010

0    5 9    2  5 9 2 

  ,     -  

,     DB   : 

  PACK DB 5h, 92h ;  592    

UNPACK DB 5, 9, 2 ;  592    

 ,         

  ,      , 

         -

      (      

  92,     0101100b,    10010010b). 

   -     

.       ASCII-  –   

,        ( , '592'),    

    .     

:     ASCII -   '0'  '9' 

   30h  39h,    -   -

    4      ,   -

  -    (   -

)  30h. 

14.1.2.  -   

 ,      -

-  .   . 

  -   

     -     -

,       :  -

  ( ) ,  –   . .  

,     ,     

    ,      

         -

.    .      -

 9 ( , 2+3=5=00000101b),       

(    CF   0),       

  .      9 

(5+8=13=00001101b),          -

   CF,      ,   10  

 .       :   

   6       

(13+6=19=00010011b --> 00000011b=3); ,     

  . 
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       -  

    : 

ASCII-    (ASCII adjust after addition): AAA 

      ( , ADD),  

         AL.   

    AAA,     

  . : 

MOV AL,5 
MOV AL,8 ;AL=13 
AAA ;CF=1, AL=03 

         N-

  -   X  Y    

 Z (  CLC    – . . 14.2): 

   N EQU ... ;N>0 
   X DB N DUP(?) 
   Y DB N DUP(?) 
   Z DB ?,N DUP(?) ;   –      
     ... 
;   2-10-  : Z:=X+Y 
     MOV CX,N ;     

     MOV SI,N-1 ;    (  ) 
     CLC ;CF –     (  CF=0) 
SUM: MOV AL,X[SI] 
     ADC AL,Y[SI] ;       
 ;  .  

     AAA ;      CF  

     MOV Z[SI+1],AL ;     Z 
     DEC SI ;     

     LOOP SUM ;(  DEC  LOOP   CF) 
     MOV Z,0 
     ADC Z,0 ;      

      AAA:   -

  AF  1    4    AL 

   10  15,   AL   6,  

 CF   1    AH   

1,     CF;    4   AL -

. ,   AAA     ( ,  AF 

    ,    CF),     -

 . 

   AAA.   ,   

  4    AL,     -

  (     ). ,   

     9,   AAA  -

    10  15.      15 

    AF.    -
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 ,        -

   :    (ADD, ADC, INC)  

AF   1,    4    -

   15 (          

),     (SUB, SBB, DEC)  AF  1,  -

 4          

  (         -

).  ,   AF  AAA   ,  -

,    ,  15. , ,  

  9,  AAA   –    6 

     AL, ,   , -

  " "  . ,   -

 AL    ,     9,   

 AL    " " .    

  1   AH,       

    (    AH  0),  -

   AH     -

  ( . . 14.1.4). 

 ASCII-  

    AAA  ,   

       -

 ,   ASCII- . ,    ADD  

  5  8, . .  35h  38h,    6Dh = 01101101b.  

    AAA,       

   , . .   1101b (=13),    

   (  ).     9,  -

 AAA    CF    6  AL (6Dh+6=73h), 

      ,  " " -

 3.       30h,   ASCII-  

  – 33h. 

       X, Y  Z -

  ASCII- ,   Z:=X+Y   

  ( :   OR   CF,  

        AH): 

;  ASCII-  (  ): Z:=X+Y 
     MOV CX,N ;     

     MOV SI,N-1 ;    (  ) 
     MOV AH,0 ;AH –     (   ) 
SUM: MOV AL,X[SI] 
     ADD AL,Y[SI] 
     ADD AL,AH ;       .  

     MOV AH,0 
     AAA ;       AH 
     OR AL,30h ;     
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     MOV Z[SI+1],AL ;     Z 
     DEC SI 
     LOOP SUM 
     OR AH,30h 
     MOV Z,AH ;   Z     

  -   

      ,      -

,    ,    :   ADD  ADC 

           -

,        -

 .   : 

    
 (decimal adjust after addition): DAA 

   ,       

,        

     AL.  DAA    

          CF -

   . : 

MOV AL,59h 
ADD AL,69h ;AL=0C2h 
DAA ;CF=1, AL=28h 

   DAA  :  AF=1     

4   AL  9,  AL   6 (   

  );  CF=1     4   AL 

 9,   AL   60h ( . . 6   )  CF 

  1,   CF   0 (    

       ).     -

,       . 

,        (9  9) -

 18 = 12h,      AL   2, 

  1        (5+6+1=12=0Ch),  

  AF   1.    AF  DAA  

,     AL ,     6;   

 AL=0C8h.      AL: -

   ADD   ,  CF=0,     AL -

  0Ch,   9,      -

,      6 (     CF): (12+6) 

mod 16 = 2  CF=1. 

        X, Y  

Z,      2*N-   : 

;   2-10-  : Z:=X+Y 
     MOV CX,N ;   (  )   

     MOV SI,N-1 ;    (  ) 
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     CLC ;CF –     (   ) 
SUM: MOV AL,X[SI] 
     ADC AL,Y[SI] ;        

     DAA ;       CF  

     MOV Z[SI+1],AL  ;      Z 
     DEC SI ;(  DEC  LOOP 
     LOOP SUM ;    CF) 
     MOV Z,0 
     ADC Z,0 ;   Z     

14.1.3.  -   

   .  -   

   ,     .  -

        AAS  DAS. 

ASCII-    (ASCII adjust after 
subtraction): AAS 

       (SUB  . .), 

        AL.  

AAS  :  AF=1    4   AL  

9,   AL  6,  AH  1   CF  -

 1 (     ),    CF  -

 0;     4    AL. : 

;    

MOV AL,05h 
SUB AL,02h  ;AL=03h, AF=0 
AAS ;AL=03h, CF=0 
;   

MOV AL,02h 
SUB AL,05h  ;AL=0FDh, AF=1 
AAS ;0FDh-6=0F7h --> AL=07h, CF=1 

 AAS      -

 ,   ASCII- .    -

 ,      . 

   -     

    

    
 (decimal adjust after subtraction): DAS 

       (SUB  . .), 

   ,      , 

         AL. -

 DAS  :  AF=1    4   AL 

 9,  (     )  AL  6; 

 CF=1    4   AL  9,  (  -

     )  AL  60h   CF  

 1,   CF   0. : 
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MOV AH,0 
MOV AL,25h 
SUB AL,52h  ;AL=0D3h, AF=0, CF=1 
DAS  ;AL:=0D3h-60h=73h, CF=1 

14.1.4.    -   

  ,        -

   , . .     

         .   

    .      -

          . 

      

ASCII-    (ASCII adjust after 
multiply): AAM 

       (MUL)  

  ,      -

 AL.  AAM   AL  10    -

   AH,   –   AL,       

    . : 

MOV AL,6 
MOV BH,9 
MUL BH  ;AL=54=36h (AH=0) 
AAM  ;AH=5, AL=4 

     AAM   

N-   -   X   -

 Y     Z.       X   

    Y,   Z    -

        : 

   N EQU ...  ;N>0 
   X DB N DUP(?) 
   Y DB ? ;  0  9 
   Z DB ?, N DUP(?) ;   –   
     ... 
;   2-10-   X  .  Y 
     MOV CX,N ;    X 
     MOV SI,N-1 ;    X (  ) 
     MOV BH,0 ;     

MLT: MOV AL,X[SI] 
     MUL Y ;    X  Y 
     AAM ;AH=   , AL=  

     ADD AL,BH ;      

     AAA ;   (  , AH:=AH+1) 
     MOV Z[SI+1],AL  ;     Z 
     MOV BH,AH ;      

     DEC SI 
     LOOP MLT 
     MOV Z,BH ;    
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    -     -

  

ASCII-    (ASCII adjust before 
division): AAD 

    ,    AX  

    (  AH –  ,  AL – -

).  AAD       ,  

   AX: AX:=10*AH+AL.       

 (   DIV)        -

. : 

MOV BH,9 ;  

MOV AX,0307h ;  37 (AH=3, AL=7) 
AAD ;AX=25h (37   ) 
DIV BH ;AH=1 (37 mod 9), AL=4 (37 div 9) 

     N-   -

-   X    Y    -

    Q,   –  R. 

  .    X=746  Y=3. 

 0    (7)  X      (07)  Y; 

  (2)    Q,    (1)  

  (4)  X.    (14)   

Y,     (4)   Q,    (2) -

   (6)  X.    26  Y, -

  (8)   Q,   (2) –   R. 

  N EQU ... ;N>0 
  X DB N DUP(?) 
  Y DB ? ;  0  9 
  Q DB N DUP(?) ;   X div Y 
  R DB ? ;   X mod Y 
    ... 
;   2-10-   X    Y 
    MOV CX,N ;    X 
    MOV SI,0 ;    X (  ) 
    MOV AH,0 ;AH –      

DV: MOV AL,X[SI] ;AL –    X 
    AAD ;AX=     AH  AL 
    DIV Y ; : AH= , AL=   

    MOV Q[SI],AL ;     Z 
    INC SI 
    LOOP DV 
    MOV R,AH ;    X  Y 

14.2.    

    ,     

  .   ,    -
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  ,  ,    , 

     ( ,   -

    ). 

    AH (load AH from Flags): LAHF 
    AH (save AH into Flags): SAHF 

 LAHF    AH     

Flags,   SAHF   AH    -

 Flags. 

       8080 ( -

  8086)    . 

   (clear carry flag): CLC 
   (set carry flag): STC 
   (complement carry flag): CMC 

  CLC  CF  (CF:=0),   STC  CF 

  1 (CF:=1),    CMC   CF  

  (CF:=1-CF).    . 

       -

 RCL  RCR      CF  . 

 ,        CF  

  ,   CF     -

,     ; ,    

 ,     . 

   (clear interrupt flag): CLI 
   (set interrupt flag): STI 

  CLI  IF  (IF:=0),    STI  -

  1 (IF:=1). 

  IF  1 ,     

    ,    0    

   (   -     -

).        

,    (    -

    ). 

   (interrupt if overflow): INTO 

      OF   1,  

     4 (    INT 4). 

          

  (      

  " "   ,    ),  

   .    -

    ,    1   OF. " "  
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    ,      -

 INTO.       , : 

ADD AX,Y 
INTO 

    (  OF=1)    -

 4,    - ,   4-    -

 (   0000:0010h)     -

   . (     -

       ,  

 IRET, . .        .) 

" "  (no operation): NOP 

 NOP   . 

      ,  " " 

,  ,       -

,   ,      ,   

   " " . 

 (halt): HLT 

         -

  .     CS  IP   

  HLT .   ,  ,  

         

      -

.       CS  IP    

,   HLT.       

  . 

 HLT ,       -

, ,  -    . 

  (lock the bus): LOCK 

    -     , 

          

(         -

 ). 

 LOCK       

,     .  -

,         

 ,      (    

     ),       " -

"     . 

   (escape): ESC op1,op2 
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(8087, 80287  . .),       : op1  

  ,  op2    .  -

     ,   

,    ,    , 

  ESC. 

,         

  ESC ( ,  FADD,    

  ),         

 ESC   . 

      

(        

 ),    ( )  -

   -     ,  

   .     -

   : 

   : WAIT 

         -

,         -

  . 

14.3.  . 

       ,    

    . 

<  > SHR <  > 
<  > SHL <  > 

  ,     . -

 SHR (SHL)     ,   

  16 ,  ( )   ,    

,     . ,  

  , . 

: 

N EQU 1011b 
  MOV CX,N SHL 2 ;MOV CX,101100b 
  AND AH,N SHR 1 ;AND AH,101b 
  OR AH,N SHL 5  ;  (2-   – 160h –  ) 

 SHR  SHL      -

       , . 

        

,     :      
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       ,     

  . 

LENGTH <  > 

     .   -

   ,    DB, DW, DD  -

,    .   – -

    DUP,     -

  ,  1    . 

: 

A DB 100 DUP(?) ;LENGTH A = 100 
B DW 100 DUP (1,5 DUP(0)) ;LENGTH B = 100 
C DD 20,30,66 DUP(0) ;LENGTH C = 1 
D DB 'abcd' ;LENGTH D = 1 

 LENGTH  ,    ,  

 ,         k 

DUP(x);       (k) , -

   .      . 

SIZE <  > 

      ,    

   ,     LENGTH.   SIZE 

   : 

SIZE V = (TYPE V) * (LENGTH V) 

 SIZE  ,    ,   

,         k DUP(x); 

      ,   -

,    .       

 .  

.TYPE < > 

  ,      . -

      ,    

   (      

 0  7,  1     ): 

   

0        

1     

5   (   )   

7   (  EXTRN)   

(    0). 
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  , , , , ,   

 ,        20h.  

  ,         

  ,   ,   -

,    EQU     -

. 

 .TYPE       

,    . 

THIS < > 

     .   – , -

      ($)   -

  . (      -

  BYTE, WORD, DWORD, NEAR, FAR    -

 ). 

 THIS     EQU   

,         (  

     LABEL – . . 14.6). -

: 

  A EQU THIS WORD ;A  B       , 
  B DB 20 DUP (?) ;  A –   ,  B –   

 L1 EQU THIS FAR ;L1  L2      , 
L2: MOV AX,0 ;  L1 –  ,  L2 –  

HIGH <  > 
LOW <  > 

  .   –  ( )  (  

HIGH)    (  LOW)  . : 

X EQU 1234h 
  MOV CL,HIGH X ;  MOV CL,12h 
  MOV CL,LOW X ;  MOV CL,34h 

14.4.    

      ,   

       , -

   ,       . . 

       – -

   , ,    ,    -

,  . . 

TITLE < > 

  (   )    

 ,    ,   ,   

  (   ,     60 ). 

   ,       
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  .       

 .     TITLE,  -

   .   ,   

   . 

SUBTTL < > 

  ( .  TITLE)  , -

        ,   

 .   ,     

.        SUBTTL. (  -

     TITLE.) 

PAGE [< >] [,< >] 
PAGE + 
PAGE 

 " " –     10  255 (    

50),  " " –    60  132 (   – 80). 

        

–     (  )      -

 ( ).      ,   

 .  -    ,  -

    . 

: 

PAGE 100,60  ;100   60    

PAGE ,80 ;80    (    ) 

   (      )  -

     S-P,  S –  ,  P –    -

.    1-1.    -

  1     ,      -

.    (PAGE +)     

    ,       

1,      1. (   ,  -

   –   .) 

    " "    

       1    -

 . 

.XLIST 

     (     

 ):        . 

.LIST 

    .XLIST, . .  

  (    ).  .LIST -

     . 



14. Д   

273 

: 

.XLIST ;     

INCLUDE LISTS.ASM ;LISTS.ASM     

.LIST 

.SALL 

         

    (       -

  ). 

.XALL 

         

  ,        -

,        ( -

-      ASSUME  EQU  -

  ).        -

. 

.LALL 

    .SALL  .XALL,    -

         -

  . 

.SFCOND 

        IF- , 

   .     

   . 

.LFCOND 

    .SFCOND, . .  

     IF- . 

14.5.      

    ,     

     . 

14.5.1.  %OUT 

     

%OUT < > 

           

(      ).   -

     ,     -

       (  ,  

,    &),     -
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   .     %OUT  

. 

       -

. ,    

EX MACRO X 
   %OUT : EX X 
   INC X 
   ENDM 

, ,   EX SI    

%OUT : EX SI 
INC SI 

       " : EX SI",   -

    INC SI. 

14.5.2.  IF-  

  %OUT  ,   " " , 

       . 

   ,  -

     .   ,   , 

      ,  , -

    ,     ,    , -

    ,   ,     , 

  ,     .  -

    ,  ,  , 

  –      .  

     ( ,   . .)   

,    (      ,  -

     ),    ,   

,      . 

 ,         , -

       . ,   -

 %OUT         (   -

     ),    -

 IF-   : 

IF1 
IF2 

  IF1  ,    

   (      ),  -

   .  ,   IF2  -

        . 

      IF- : 

IFDEF < > 
IFNDEF < > 
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      IFDEF (if defined,  

)  ,      (  

 )  ,   ,    -

        .    

   ,      -

 (     ).    IFNDEF (if not 

defined)   ,        

 (   )        -

 (   ). 

  ,       -

,       ,  .   

,        . 

.  IF-  

  IFDEF N 
S DB N DUP(?) 
  ELSE 
S DB 256 DUP(?) 
  ENDIF 

      S    N 

,      N,   –  256-  . 

14.5.3.    

      ( , 

     ),     -

      ,       -

   ,      

.      ,    -

   .      

 ,   ,    (   ,  

  )     (forced 

error).      ,    

 ,        ,  

  . 

        -

         . 

.ERR1 87 Forced error – pass 1 

.ERR2 88 Forced error – pass 2 

.ERR 89 Forced error 

 .ERR1  ,    -

    ,  .ERR2  ,  

    ,   .ERR    

 .  
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: 

       IFNDEF X ;   X    

       .ERR2  ;    2-  , 
       ENDIF  ;    
 

.ERRE < > 90 Forced error – expression equals 0 

.ERRNZ < > 91 Forced error – expression not equals 0 

 .ERRE  ,     0, 

  .ERRNZ –     0.    

        . : 

       .ERRE TYPE L – NEAR ; ,  L –   

.ERRNDEF < > 92 Forced error – symbol not defined 

.ERRDEF < > 93 Forced error – symbol defined 

 .ERRNDEF  ,     (  

)  ,   .ERRDEF –    .  

    ,       -

 ,     – . : 

       .ERRNDEF N ; ,   N    

       Y DB N DUP(?) 
 

.ERRB < > 94 Forced error – string blank 

.ERRNB < > 95 Forced error – string not blank 

.ERRIDN < 1>,< 2> 96 Forced error – strings identical 

.ERRDIF < 1>,< 2> 97 Forced error – strings different 

 .ERRB  ,    ,  -

 .ERRNB –   .  .ERRIDN  

,    ,   .ERRDIF –  -

 .      -

,    .       

    ,      

     (    -

  &),       -

  . : 

M MACRO X,Y 
  .ERRB <X> ;; ,  1-  .   

  .ERRIDN <Y>,<CS> ;; ,  2-  .  –  CS 
  ... 
  ENDM 

14.6.   

      ,    

    . 
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14.6.1.       

  ,      Intel -

    8086 (8088):  ,  

  ,          

.           

. ,   80186    PUSHA, 

POPA  .,       MUL, PUSH, SHR  

.   80286     80186   

  , , ,     

 ( ) .     

  . 

    Intel    , 

        -

 (      ),    -

   (8087, 80287  . .),  -

       

.        -

    ESC ( . . 14.2),   , -

        .  

           

,     "  ". 

,      :  

        . 

   MASM (  4.0)  -

      8086,    -

   .       

      ,    

  ,      . 

      ,    

     . 

.8086 –      8086 (  -

   ). 

.186 –      8086,    

   80186. 

.286  –    ,  -

 80286    (    -

     80186). 

.286  –      80286,   -

    . 

.8087 –        

  8087. 

.287 –        

  80287. 
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З .   4.0  MASM    -

   386      387  , . 

.       . 

14.6.2.   

 

<  > GROUP <  > {,<  >} 

     .  ,   -

            -

 .    –   ASSUME: 

     

sr:<  > 

 sr – -   ,       -

      sr:ofs,  ofs –  , 

    (      sr  

  ).   ,    -

-      " " . 

,        -

   ,       : -

        , -

      (     -

   ,        – . 

 SEGMENT).          

        -

 64 . 

      ,    

       ,     

GROUP.      ,   

    . 

: 

  GR GROUP S1,S2 
  S1 SEGMENT ;  S1  GR  0 
   A DB 20h DUP(0) ;  A  S1  0 
  S1 ENDS 
  S2 SEGMENT ;  S2  GR  20h 
   B DW 1 ;  B  S2  0 
  S2 ENDS 
CODE SEGMENT 
     ASSUME CS:CODE, ES:GR 
     MOV AX,GR 
     MOV ES,AX ;ES=GR 
     MOV DH,A ;  MOV DH,ES:0 
     MOV CX,B ;  MOV CX,ES:20h 
     ... 
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      .    

        , -

   ,    OFFSET N  -

  N  ,    ,   

     ( ,     OFFSET 

B   0).    N     

  ,   N   <  >:N 

(      OFFSET GR:B  20h). -

         DW  

DD:        ,     

   ,     ,  

 ,     ,     .  

,       ,   

  <  >:< >. 

14.6.3.    

 ,       -

,          

       $.    

    . 

EVEN 

        

:     ,    ,    

      90h (  NOP)  

    1. 
ORG < > 

     ,    

       ,     

   .  ,     

   ($).     

   ;  ,   -

           

(      ). 

: 

ORG 100h 
MOV AX,0 ;       100h 
 ;   

ORG $+20 ;  20  

   ORG    , -

   " "   , -

    . 
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14.6.4.   

< > LABEL < > 

    

< > EQU THIS < > 

( . . 14.3)   ,     

(    $)   .    -

  .  : BYTE, WORD, DWORD, NEAR, 

FAR. 

 LABEL   ,      

          , 

       . -

: 

 FL LABEL FAR ;FL  NL      , 
NL: MOV AX,0 ;  FL –  ,  NL –  

.RADIX <  > 

           10, 

16, 8  2 (10d, 10h, 10q, 10b  . .).  -     

  ( , 10),    .   

      .RADIX:   -

     ,    

,     - .  

    10, 16, 8  2 (     -

,     ). 

,       -

,   b  d      ,    -

: , 10b –  10   ,  10d –  10   

;    10B  10D    10Bh 

 10Dh. 

: 

.RADIX 16 
MOV AX,10 ;AX:=10h=16 
MOV AX,10d ;AX:=10 
MOV AX,10Dh ;AX:=10Dh=269 
.RADIX 10 ;  10 (!) 
MOV AX,10 ;AX:=10 
MOV AX,10h ;AX:=10h=16 

NAME <  > 

     (    6  ) 

       

        -

  :          

 . (       .) 
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,      NAME MOD1    -

      PROG.OBJ,  -

        (   DDD, -

     ,        -

): 

Unresolved externals: DDD in file(s) PROG.OBJ(MOD1) 

        NAME.   , 
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