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HpC)KZ[C 4UeM MNEepeXOoJUTh K OIMMCAHHIO J'Ia60paT0pHLIX pa60T,
caciiacM 3aMCYaHus 06]1[61"0 XapakTepa. Kamz[aﬂ pa60Ta JOJIKHaA CO-
ACPKATb KOMMCHTApUU, OIMUCBIBAIOIINE COACPIKAHUC paGOTBI, CMBICJI
BaKHEHUIIIUX €¢ qaCTeﬁ, a TaKKE OTACIIBHBIX KOMaH/Jd, UMCIOIINX KJIIO-
YCBOC 3HA4YCHHC. I[anee, KpaﬁHe BaXXHO MPUYYUTHCA HCIIOJIB30BATH
MHEMOHHMYECKHE HMMeHa. U HaKOHCII, Ba)KHEUIIICH YacCTbhIO pa60TLI
SIBIIACTCSL pa3pa60T1<a JOCTATOYHO IMOJHOTI'O Ha6opa TECTOB, KOTOpBIfI
JOJDKCH CJICJOBAaTh OHpC,E[CHGHHOfI JIOTUKE, OBITH YHOPAAOYCH, Kak
npaBUIO, MO PasSMEPHOCTU UCXOAHBIX NAHHBIX M COACPIKATHL OIMUCA-
HHUEC TECTAa, UCXOAHBLIC NAHHBIC U O)i(HI[aCMLIﬁ pe3ybTarT. Ilone3no
Ha6op TECTOB pa3pa60TaTL nmpexac, 4eM MUCATh IMPOorpaMmy. KpOMC
TOT'O, IIPOrpaMMbI HCO6XOI[I/IMO TECTUPOBATH KaXXIbIi pa3 3aHOBO IIpHU
BHECCHHUH JIFOOBIX H3MEHEHUI B €€ TEKCT.

NabopaTtopHasa paboTa Ne 1

Lenb paboThI — TO3HAKOMUTECSI CO CTPYKTYPOM MPOrpaMMBI, TeX-
HOJIOTHEH BBIMOTHEHUs (CM. 00pasell MporpaMMBbl U MpHIIOKeHue 1),
apupMEeTHYeCKUMH KOMaHJIaMH (CM. NPUIOKEHHE 3), BHYTPEHHHM
MPEJICTaBJICHUEM LIEJIBIX YHCe, padoToii B oTiaquuke td.exe. B pado-
TE MPEIoaraeTcsi CpaBHEHHE Pe3yIbTaTOB BHIMOIHEHUS apUPMETH-
YecKUX KOMaH]l B OTJIAJUHKE C pe3ysibTaTaMH PACYETOB, BBHIIIOJHEH-
HBIX BPYYHYIO.

O6paszeu nporpammbl

title lab1 nepsasi nporpaMmmMa Ha accembnepe
stk segment para stack’stack’
db 64 dup(‘stack’)
stk ends
data segment para public ‘data’
X dw 112
y dw 122
a dw 100 dup(0)

data ends

code segment para public ‘code’
assume cs:.code,ds:data

start: mov ax,data
mov ds,ax
mov ax,x ;ax=x



add ax,y ;ax=x+y

mov a,ax ;a[0]=x+y
mov ax,Xx ;ax=Xx
sub ax,y ;ax=Xx-y
mov a+2,ax ;a[1]=x-y
mov ax,Xx
imul y ;dx:ax=x*y
mov a+4,ax ;a[2]=ax
mov a+6,dx ;a[3]=dx
mov ax,Xx
cwd ;dx:ax=ax
idiv y ;ax=x/y dx=x mody
mov a+8,ax ;a[4]=xly
mov a+10,dx ;a[5]=x mod y
mov ax,Xx
inc ax ;ax=x+1
mov a+12,ax ;a[6]=x+1
mov ax,y
dec ax ;ax=y-1
mov a+14,ax ;a[7]=y-1
mov ax,Xx
sar ax,3 :ax=x/8
mov a+16,ax ;a[8]=x/8
mov ax,y
sal ax,4 ;ax=y*16
mov a+18,ax ;a[9]=y*16
mov ah,4ch ;ah=4ch
int 21h

code ends
end start

BapuaHTbl 3agaHun

Bapuantsl 3a1anuii onpenenaorcs 3Ha4eHUAMH KOHCTAHT X,Y:
1.135,1222  2.89,4177 3.92,1158 4.101,412
5.201,1276 6.105,2242 7.139,3157 8.1322,178
9.161,3183 10.111,2136  11.151,3223  12.79,2177
13. 99,3157 14.121,2173  15.133,3226  16. 145,4252
17.119,1217 18.111,4148 19.141,1193  20. 120,4255



NabopaTtopHasa paboTa Ne 2

Llenb paboThl — HAYYHUTHCS TPOTPAMMHPOBATH apU(PMETHICCKUE
BBIPQKECHUSI C PALMOHAIU3ALMEN 110 YHUCITy ITPOMEKYTOUYHBIX BBIUUC-
JICHWH, 110 BEIOOPY ONTHMaIbHBIX KOMaH[I. Vicrionb30BaHre BHEITHUX
HOANPOrPaMM BBOJIa-BbIBOJIA U MAKPOCOB.

O6paseu nporpammbl

title lab2
stk segment para stack’stack’
db 64 dup(‘stack’)
stk ends
data segment para public ‘data’
input_x db 10,13,'x=%’
input_y db 10,13,'y="'%’
output_zdb 10,13,z= %’

data ends
code segment para public ‘code’
extrn rdint:far
extrn wrint:far
;--- MAKpOC BbIBOAA CTPOKU
wrstr macro str
mov dx,offset str
mov ah,9
int 21h
endm
assume cs:code,ds:data,ss:stk
start: mov ax,data
mov ds,ax
;--- pacnpegerneHne pernctpoB

X equ bx
y equ bp
z equ Si

;--- BbIBOZ, 3anpoca Ha 4Yncno X
wrstr input_x
call rdint
mov X,ax
;--- BbIBOZ, 3anpoca Ha 4ncno y
wrstr input_y
call rdint
mov y,ax
;- BblumcneHume ((y-1) * x - (y-1)/x + (y-1)mod x)*16
;--- NpoBepka Ha O3
cmp x,0



jnz raschet
mov z,9999;y=9999 - nHamkatop x BHe O[3

jmp rez
raschet:dec y ;y=y-1
mov ax,y
imul X ;ax=(y-1)*x
mov z,ax ;Z=(y-1)"x
mov ax,y
cwd
idiv X ;ax=(y-1)/x dx=(y-1)mod x

sub z,ax ;Z=(y-1) * x - (y-1)/x
add z,dx ;Z=(y-1) * x - (y-1)/x + (y-1)mod x

mov cl,4 cl=4

sal z,cl ;Zz=((y-1) * x - (y-1)/x + (y-1)mod x)*16
;--- BbIBOZ, pesyrnbTaTa
rez: wrstr output_z

mov ax,z

call wrint

mov ah,4ch

int 21h
code ends

end start

BapuaHTbl 3agaHun
1. (x * (y-1) - x/(y-1) + x mod (y-1))*4;
2. (x * (y+1) - x/(y+1) + x mod(y+1))/4;
3.((x+1) * (y-1) - (x+1)/(y-1) + (x+1)mod(y-1))*S;
4. ((x+1) * (y+1) - (x+1)/(y+1) + (x+1)mod(y+1))/8;
5. ((x+1) *y - (x+1)/y + (x+1)mod y))/16;
6. ((x-1) * (y-1) - (x-1)/(y-1) + (x-1)mod(y-1))*8;
7. ((x-1) * (y+1) - (x-1)/(y+1) + (x-1)mod(y+1))/8;
8. ((x-1) *y - (x-1)/y + (x-1)mod y))/16;
9.(y * (x-1) - y/(x-1) + y mod(x-1))*4;
10. (y * (x+1) - y/(x+1) + y mod(x+1))/8;
11. ((y+1) * (x+1) - (y+1)/(x+1) + (y+1) mod(x+1))/16;
12. ((y+1) * (x-1) - (y+1)/(x-1) + (y+1) mod(x-1))*16;
13. ((y+1) * x - (y+1)/x + (y+1)mod x))*8;
14. ((y-1) * (x+1) - (y-1)/(x+1) + (y-1)mod(x+1))/8;
15. ((y-1) * (x-1) - (y-1)/(x-1) + (y-1)mod(x-1))/16;
16. ((y-1) * x - (y-1)/x + (y-1)mod x))*16.
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TecTbl

Omnucanue Tecra Hcxonublie naHHBIE Pesynbrar
1. x BHe O3 x=0 y=1 z=9999
2.z2=0 npny=1 x=5 y=1 z=0
3.z=0 npu x=1 x=1 y=5 z=0
4. 06wuii cnyyan x=2 y=2 z=48

Lens paboTsl — MporpaMMUpPOBaHUE IIMKIIOB, YCIOBHBIX TIepexo-

NabopartopHasn pa6oTta Ne 3

J10B. Mcnonp30BaHrie BHYTPEHHHUX OAIPOrpamMM.

O6pa3seu (0e3 BHyTpeHHen noanporpaMmmbl)
; TabynupoBaHune y=((x-1) mod |bA3+1|)*4, x<=-1

y=(|b*3+1| / (x-1))*4, x>-1

; npu x=a, a+h, ..., a+(n-1)h

; int x,y,a,b,h,n,c,d;
; BBOJ, UCXOOHbIX AaHHbIX

; cout <<
; cout <<
; cout <<
; cout <<
; cout <<

“a="; cin >>a;
“h="; cin >>h;
“n="; cin >>n;
“b="; cin >>b;
“\nx\t\ty\n\n”;

; noAroToBKa Lucna
; c=abs(b*b*b+1);

; x=a;

; uvkn TabynupoBaHus
; for (int i=0; i<n; i++) {

d=x-1;
if (x<=-1)
if (c!=0) /] 3HameHaTenb He Hynb
y=d % c;
else
y=9999; // nHgukaTop - BHe O13
else
if (d!=0) /] 3HameHaTenb He Hynb
y=c/d;
else

y=9999; // nHgukaTop - BHe O13
7




; if (y!=9999)

; y=y*4;
; cout << x << "“\f\t" <<y <<“\n”;
; X=x+h;
; }
; cout << “\n” ;
title lab3 TabynupoBaHue yHKLMM
stk segment para stack’stack’
db 64 dup(‘stack’)
stk ends
data segment para public ‘data’
a dw ?
h dw ?
n dw ?
b dw ?
a_ db 13,10,’a=%’
h_ db 13,10,'h=9%’
n_ db 13,10, 'n=%’
b_ db 13,10,'b=%’
shapka db 13,10,'x’,09,09,y’,13,10,13,10,’$’
nl db 13,10,’$’

tab db 09,'$’
data ends
code segment para public ‘code’
extrn rdint:far
extrn wrint:far
;--- MAKpOC BbIBOAA CTPOKU
wrstr macro  str
mov dx,offset str
mov ah,9
int 21h
endm
assume cs:code,ds:data,ss:stk
start: mov ax,data
mov ds,ax
;--- pacnpegeneHne permctpoB

X equ bx
y equ bp
c equ si ;abs(b3+1)
d equ di x-1
;--- BBOA @
wrstr a_
call rdint

mov a,ax



;--- BBOA h

wrstr h_

call rdint

mov h,ax
;--- BBOO N

wrstr n_

call rdint

mov n,ax
;--- BBOA b

wrstr b_

call rdint

mov b,ax

;--- BbIBOZ LLAMKN
wrstr shapka

;--- BbluMcneHue c=abs(b*b*b+1)
mov ax,b

imul b

imul b

inc ax
mov c,ax
jns nachx
neg c

;--- HayanbHoe X
nachx: mov X,a
;--- MOAroTOBKA LMKNa
mov cx,n
;--- 3awuTa ot n<=0
cmp cx,0
jle fin
;--- UMK TabynvpoBaHus
cirklv:  mov ax,x

dec ax
mov d,ax ;d=x-1
cmp X,-1
ig div2
cmp c,0 X<=-1
jz zero1
mov ax,d ;cl=0
cwd
idiv c ;dx=d mod ¢
mov y,dx
jmp short mult
zero1:mov y,9999 ;y=9999 - nHgmkatop x BHe O3
jmp short mult
div2: cmp d,0 x>-1

9



jz
mov
cwd
idiv
mov
jmp
zero2:mov
mult: cmp
jz
sal y,2

zero2
ax,c :d!1=0

d ;ax=c/d

y,ax

short mult

y,9999 ;y=9999 - nHgmkatop x BHe O3
y,9999

rez

;=== BbIBO[, pe3ynbTaTta

rez: wrstr
mov
call
wrstr
wrstr
mov
call
add
loop
wrstr

fin: mov
int

code ends
end

nl

ax,x
wrint
tab
tab
ax,y
wrint
x,h X=x+h
cirklv
nl
ah,4ch
21h

start

O6pasel (c BHyTpeHHeN noanporpaMmmon)

title

lab3 TabynupoBaHune dyHKLMM

stk segment para stack’stack’
db 64 dup(‘stack’)

stk ends

data segment para public ‘data’

a dw ?

h dw ?

n dw ?

b dw ?

a_ db 13,10,a=%’

h_ db 13,10,'h=%’

n_ db 13,10, 'n=%’

b_ db 13,10,'b=%’

shapka db 13,10,'x’,09,09,’y’,13,10,13,10,'$’

nl db 13,10,'¢’

tab db 09,’§’

data ends

code segment para public ‘code’

10



extrn
extrn

rdint:far
wrint:far

;=== MaKpocC BbiBOAa CTPOKU

wrstr macro

mov
mov
int

endm

str

dx,offset str

ah,9
21h

assume cs:code,ds:data,ss:stk

func proc
;--- BblumcneHue c=abs(b*b*b+1)

mov
imul
imul
inc
mov
jns
neg
nachx:
mov
dec
mov
cmp
ig
cmp
jz
mov
cwd
idiv
mov
jmp
zero1:mov
jmp
div2: cmp
jz
mov
cwd
idiv
mov
jmp
zero2:mov
mult: cmp
jz
sal y,2
ret

near

ax,b

b

b

ax
c,ax
nachx

ax,x
ax
d,ax
X,-1
div2
c,0
zero1
ax,d

c
y,dx

short mult
y,9999
short mult
d,0

zero2
ax,c

d

y,ax

short mult
y,9999
y,9999
rez

; c=abs(b*b*b+1)

;d=x-1

;dx=d mod ¢

;y=9999 - nHgmkatop x BHe O3
x>-1
;d!=0

:ax=c/d

;y=9999 - nHgmkatop x BHe O3

11



func endp
start: mov ax,data
mov ds,ax
;--- pacnpegeneHne permctpoB

X equ bx
y equ bp
c equ si ;abs(b"3+1)
d equ di ix-1
;--- BBOA @
wrstr a_
call rdint
mov a,ax
;--- BBOA h
wrstr h_
call rdint
mov h,ax
;--- BBOA, N
wrstr n_
call rdint
mov n,ax
;--- BBOA b
wrstr b_
call rdint

mov b,ax
;--- BbIBO/, LLIAMKMN
wrstr shapka
;--- HayanbHoe X
mov X,a
;--- MOAroTOBKA LMKNa
mov cx,n
;--- 3awuTa ot n<=0
cmp cx,0
jle fin
;--- UMK TabynmpoBaHus
cirklv:  call func
;--- BbIBOZ pe3ynbrarta

rez: wrstr nl
mov ax,x
call wrint
wrstr tab
wrstr tab
mov ax,y
call wrint
add x,h X=x+h

loop cirklv
12



fin:

code

O 0 3 O\ L AW —

wrstr nl
mov ah,4ch

int 21h
ends
end start

BapuaHTbl 3agaHun

.y =((x*2-1) mod [8b+1])/8, x<=1;

. ¥y =((x-1) mod [8b"2+1])+100, x<=1;
.y =((x"3-1) mod |8b+1])+20, x<=1;
.y =((x-1) mod |8b"3+1])-100, x<=1;
.y =((x*2-1) mod [8b"2+1])-20, x<=1;
.y =((x-1) mod [8b+1])"2, x<=1;

.y =((x"3-1) mod [8b+1[)"3, x<=1;

. ¥y =((x-4) mod [8b"3+1))-1, x<=4;

.y =(x"2-1| mod (16b+1))/8, x<=1;
10. y = (|x-1| mod (16b"2+1))+100, x<=1;
11,y = (|x"3-1| mod (4b+1))+20, x<=1;
12. y = (|x-1| mod (2b"3+1))-100, x<=1;
13.y = (|x"2-1] mod (8b"2+1))-20, x<=1;
14.y = (|x-1| mod (8b+1))"2, x<=1;

15. y = (|x*3-1] mod (8b+1))"3, x<=1;
16. y = (|x-4| mod |8b"3+1|)-1, x<=4;

y = (|18b+1]/ (x*2-1))/8, x>1;

y =(|8b"2+1]/ (x-1))+100, x>1;
y = (I8b+1]/ (x*3-1))+20, x>1;
y = (|8b"3+1]/ (x-1))-100, x>1;
y =(|8b"2+1]/ (x"2-1))-20, x>1;
y = (|18b"2+1]/ (x-1))"2, x>1;

y = (|18b+1]/ (x*3-1))"3, x>1;

y = (|8b"3+1]/ (x-4))-1, x>4;

y = ((16b+1) / [x"2-1])/8, x>1;
y=((16b"2+1) / [x-1))+100, x>1;
y = ((4b+1) / [x"3-1])+20, x>1;
y =((2b"3+1) / |x-1])-100, x>1;
y =((8b"2+1) / [x"2-1])-20, x>1;
y = ((8b"2+1) / [x-1])"2, x>1;

y = ((8b+1) / [x"3-1])"3, x>1;

y = ((8b"3+1) / |x-4))-1, x>4;

TecThl
Onwucanue Tecta WCXOJTHBIE TAHHBIE pe3yabrar
1. gncno Touek Tad. <=0 [a=-2 h=1 n=0 b=-1|x vy
2.b=-1-8ue O/13 a=-2 h=1 n=5b=-1 |[x vy
-2 9999
-1 9999
0 0
1 9999
2 0
3.00muwmii cimyyvait ¢ Toukoi | a=-2 n=5 Xy
x=1 Bue O/13 b -2 -4
-1 0
0 -8
1 9999
2 8




NabopartopHasa paboTta Ne 4

Lenb paboThl — paboTa ¢ ogHOMEpHBIME MaccuBamu. [lepeaapeca-
uus. Mcnonb3oBaHue BHEMIHKUX noarnporpamm. [lepenaua napameTpos.

O6paseu nporpamMmmsbl
) B cermeHTe OaHHbIX NeXuTt OIJ,HOMeprIVI MaccuB a.

; C}J,BMHyTb 3N1IEMEHTbIl Ha YeTHbIX MeCTax BNpaBO LUMKITUYECKN.

title lab4 ocHoBHas nporpamma
stk segment stack
dw 256 dup(0)
stk ends
data segment
n dw ?
a dw 100 dup(0)
in_a db 13,10,'input a:’,'$’
out a db 13,10,’output a:’,'$’
outn db 13,10,n="’$’
outa db ‘ai=",’$’
tab db 9%
nl db 13,10,'%’

data ends
code segment
wrstr macro  str ;lonncaHne makpoca
mov dx,offset str
mov ah,9
int 21h
endm
extrn rdint:far
extrn wrint:far
extrn shiftcr:far
assume cs:code,ds:data,ss:stk
;--- NoAnporpaMma BBOAa BekTopa
invect proc

;--- BBOO N
wrstr outn
call rdint

mov n,ax
;--- MOArOTOBKA LMKMa
mov cx,n
cmp cx,0

jle fin_in ;3awmTa o1 n<=0
xor si,si
wrstr nl

14



;--- LMK BBOAA a
in_ai:  wrstr outa

call rdint

mov a[si],ax

wrstr nl

inc Si

inc Si

loop in_ai
fin_in:  ret

invect endp
;--- NoAnporpaMma BbiBO4a BEKTOpa
outvect proc
;--- NOAroTOBKA LMKna
mov cx,n
cmp cx,0

jle fin_out ;3awmTa ot n<=0
xor si,si
wrstr nl
;--- LMKN BbIBOAA a
out_ai:mov ax,a[si]
call wrint
wrstr tab
inc Si
inc Si
loop out_ai
fin_out:ret

outvect endp
start: mov ax,data
mov ds,ax

call invect ;BBOJ1 MaccuBa
;--- BbIBOJ, ICXOOHOrO BEKTOpa
wrstr in_a ;1lBbI30B Makpoca
call outvect
;--- MOAroTOBKa NapameTpOB 1 BbI30B NpoLeaypbl npeobpa3oBaHus
push n
lea ax,a
push ax
call shiftcr ;BbI30B MpoLeaypbl npeobpasoBaHus
;--- BbIBOZ Npeobpa3oBaHHOro BeKTopa
wrstr out_a ;1lBbI30B Makpoca
call outvect
mov ah,4ch
int 21h
code ends
end start

15



O6pasel BHelUHeN npoueaypbl
B cermeHTe AaHHbIX NEXWUT OAHOMEPHbIN MaccuB a.
COBUHYTb 311EMEHTbI Ha YETHbIX MecTax BnpaBo LIMKITNYECKU.
int imax=n-1,imin=1;
if (N % 2 ==1) imax--)
a1=alimax];
for (int i=imax; i>imin; i--,i--)
; a[i-2]=alil;
cout << “\n”;
for (in i=0; i<n; i++)
cout << a[i] << “\t”;

title lab4 npouenypa BbluncneHns
prcode segment
extrn wrint:far
public  shiftcr
assume cs:prcode
shiftcr proc far
;--- COXpaHWTb bp 1 3anoMHUTL B HEM Sp AN AOCTyna K napameTpam
push bp
mov bp,sp
;--- COXpaHeHWe perncTpoB B CTEK

push ax
push bx
push cX
push si
push di
pushf
;--- pacnpenerneHne perucTpos
n equ [bp+8]
aai equ di ;agpec ali]
alast equ si :3HA4YeHne Nnocrs. afieMeHTa Ha YeTHOM MecTe

;--- OpraHusauusi 4ocTyna K napameTpam
mov aai,[bp+6]

;--- MOArOTOBKA LMKIa

;--- BbIYMCIEHNE Ymcna ntepauum
mov cx,n

sar cx,1
dec cX :cx=n/2-1 YMCIO UTEpauum
cmp cx,0
jle fin ;3awmTa ot N<=0
;--- BblYMCIIEHNEe aapeca NocreaHero afieMeHTa ¢ YeTHbIM HOMEPOM
add aai,2

mov ax,cx
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aai,ax

;aai=aai+2+4*4ncno utepauun

;=== 3alOMHUTb 3Ha4YeHne nocrneaHero afeMeHTa ¢ 4eTHbIM HOMepoM

alast,[aai]

ax,[aai-4]
[aai],ax

;llkocBeHHas agpecaums
;Nlnepeappecaunsa

;--- 3anucatb 3Ha4YeHne NocrneaHero afieMeHTa B NepBbIn

sal ax,2
add
mov
;=== LK BbIYUCNEHUN
cikl: mov
mov
dec aai
dec aai
dec aai
dec aai
loop cikl
mov
;--- BOCCTaQHOBJIEHME PErMCTPOB
fin:
popf
pop di
pop Si
pop cX
pop bx
pop ax
pop bp
ret 4
shiftcr endp

prcode ends

end

BapuaHTbl 3agaHun

[aai],alast

;BO3BpAT K NporpaMmmy

[IpeoOpa3zoBaTh YUCIOBOW MACCUB:
1. CaBuHYTB 37eMeHTHI BlieBO Ha | mo3unwuio. [locneanuii 06-

HYJIUTG.

2. CaBuHYTH 3JIEMEHTHI BIIpaBo Ha | o3umnuio. [1epBoiid 00HYIUTS.
3. CIBUHYTD 2JIEMEHTHI BJICBO HA | TO3UITUIO ITUKIUYCCKU.

4. CABUHYTH 3JIEMEHTHI BIPABO HA | MO3UIINIO IUKINYECKH.

5. BctaButh 1 anemMeHT noj 3aJaHHBIM HOMEPOM.

6. Ynanuthb 1 3JeMeHT C 3a/JaHHBIM HOMEPOM.

7. CIBUHYTH 3JIEMEHTHI BJIEBO HA 2 MO3UIUH. 2 MOCICAHUX 00-

HYJIUTb.

8. CABUHYTb 3JIEMEHTHI BIIPABO HA 2 MO3UIHH. 2 TIEPBBIX OOHYJIUTb.
9. CIBUHYTB 2JIEMEHTHI BJICBO HA 2 TIO3UIUH [TUKINYECKH.
10. CaBuHYTH 37IEMEHTHI BIPABO Ha 2 MO3UIIUU TUKINYECKU.
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11. CnBuHYTH 37€MEHTHl Ha HEYETHBIX MecTax BieBo. [locnen-
HUU Ha HEYETHOW MO3UIMH OOHYIIUTh.

12. CABUHYTH 2JIEMEHTHI HAa HEUETHBIX MecTaX BIpaBo. [lepBolit
Ha HEUETHOU TIO3HIIUU OOHYJIUTh.

13. CniBUHYTH 3JIEMEHTHI HA HEYETHBIX MECTaX BJIEBO LIUKINYECKHU.

14. CaBuHYTb 271€MEHTHI HA HEYETHBIX MECTAX BIPABO IIUKITMUCCKH.

15. CaBuHyTH JI€MEHTHI HA YETHBIX MecTaxX BieBo. [locnenuuit
Ha YETHOW MO3UIMHA OOHYIIUTh.

16. CiBUHYTb 3JIEMEHTHI HA YETHBIX MeCTax BIpaBo. [lepBbiii Ha
YETHOH MO3UIUU OOHYIIHTb.

17. CiBUHYTH 3JIEMEHTHI Ha YETHBIX MECTaX BJIECBO [TUKINYECKH.

18. CABUHYTH 2JIEMEHTHI HA YETHBIX MECTaX BIPABO LIUKINYECKHU.

TecTbl
OmnrcaHue Tecta WCXOJIHbIC JIAHHBIC | pe3ysIbTar
1. BEIpOXIEHHBIN MaccuB | n=0
2. HET YeTHBIX MECT n=1 a=(1) a=(1)
3. 1 yetHoe MecTo(n wer) |n=2 a=(1,2) a=(1,2)
4. 1 yetnoe mecro(n Heu) |n=3 a=(1,2,3) a=(1,2,3)
5. 2 yetHwIx MecTa(n ver) |n=4 a=(1,2,3,4) a=(1,4,3,2)
6. 2 yetHbIx Mecta(n Hew) [n=5a=(1,2,3,4,5) |a=(1,4,3,2,5)
7. 3 4eTHBIX MecCTa n=6 a=(1,2,3,4,5,6) |a=(1,6,3,2,5,4)

Na6opartopHasa paborta Ne 5

Lenb paboThl — HamKcaTh BHEIIHIOI MOIANPOrpaMMy € ABYMEp-
HBIM MaCCHBOM U BBI30B €€ U3 nporpaMmMel Ha C++. B nmporpamme Ha
C++ mpenycMoTpeTh MEHIO CO CIEAYIOIMMHU IMyHKTaMu: 1) BBOJ Ma-
Tpulbl U3 (aiina; 2) BBIBOA MaTPHUIIbI Ha 9KpaH; 3) MpOBEpKa YCIOBUS —
BBI30B MTOJNPOrPaMMBI Ha acceMbiepe; 4) BBIXOJ U3 IPOrPaMMBbl.

O6paseu nporpammbl pann main.cpp

/I main.cpp : main project file.
/I B nporpamme TecTupyeTcs nognporpaMmmMa Ha accembrepe, kKotopast
// onpegensieT, cyLecTBYeT N B ABYMEPHOM MaccuBe cTonbel,
// anemMeHTbl KOTOPOro — NMoobpa3Has NocrneaoBaTENbHOCTb
#include <iostream>
#include <fstream>
#include <cstdlib>
18



#include <iomanip>

#include <locale>

#include <conio.h>

using namespace std;

// npoTOTMN NognporpaMMel Ha accebnepe
extern “C”

{
}

/I BBYMEpPHBI MaccuB NpeacTaBneH AMHaMUYeCKUM MacCcBOM afipecoB
/l cTon6uoB (N 3NEMEHTOB) 1 AVMHAMUYECKUMUN MacCMBaMu CTONOLIOB

/I (n cTon6uoB). XpaHeHre MmaccrBa Mo ctonbuam, a He No CTpokam

/I onpenensieTca 3agayer ero o6paboTkM B MognporpaMmMe Ha accemo-
/I nepe, a UMEHHO TeM, 4To TpebyeTcs YyCTaHOBUTL HEKOTOPOE CBOWMCTBO
/I cTonbuoB (@ He CTPOK), T. €. BO BHYTPEHHEM LUKIe Hebxoanumo

/l nepegBuraTbcsa No afieMeHTam cTonbuoB.

bool isPila(int **a,int n);

int menu()

{
int k;
system(“cls”);
cout<<"1. BBog maTtpuubl n3 dana’<<endl;
cout<<"2. MNeyaTb MaTpuLbl Ha 3kpaH'<<end|;
cout<<"3. MNpoBepka nunoobpasHocTn’<<endl;
cout<<”4. Bbixoa’<<endl;
cout<<endl<<” BeBeguTe HoMep NyHKTa MeHo “<<endl;
cin>>k;

return k;

/I yHKUNS BBOAA MATpULIbl yYMTbIBAET pa3MelLieHne ee B NamsTi B
/I B BUAe Habopa cTonbuos
int inMatrFile(int **&a,int &n)
{
ifstream f;
char filename[100];
/I ans yno6cTBa TECTMPOBAHUS UMeEHa (haiiroB ¢ TeCTaMu UMELDT
// BUA yncna 6e3 paclumpeHns UMeHu
cout<<”vvedite nomer testa “<<endl;
cin>>filename;

f.open(filename);
if('f)
return O; // Nnpu3Hak Heyaaun
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f>>n;
a=new int *[n]; /I BMHaMn4. MaccuB agpecoB CTONOLOB
for(int i=0;i<n;i++)
alil=new int[n];  // AuHaMn4. maccuBbl CTONOLOB
for(int i=0;i<n;i++)
for(int j=0;j<n;j++)
>>a[j][i];
f.close();
return 1; /I npy3HaK ycnewHoro 3aBepLUeHust
}
/I pyHKUMS BbIBOAA MaTpuLbl YYUTHIBAET pa3MeLLeHNE ee B NamMsATh B
/I B BUAe Habopa cTtonbuos
void outMatr(int **a,int n)

{
for(int i=0;i<n;i++)
{
for(int j=0;j<n;j++)
cout<<setw(5)<<a[j][i];
cout<<endl;
}
}
int main()
{
int n, n_p=0; /lpaamepH. MaTpurupbl U N2 MyHKTa MeH0
int **a= NULL; /ImaTpuua
setlocale(LC_ALL,™);
while (n_p!=4)
n_p=menu();
cin.ignore(10,\n’);
switch (n_p)
case 1:
if(a = NULL) /I ecnu y>xe BBOAMIM MaTpULy U
{ /I XOTMM BBECTM HOBYHO, TO

// ocBOBOXOaemM NamMsATb
for(int i=0;i<n;i++)
delete []a[i];

delete a;

}

if (linMatrFile(a,n))
cout<<"®ann He HangeH”;

break;

case 2:
if(a)
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outMatr(a,n);
else cout<<’MaTtpuua He BBEaEHa”;
break;
case 3:
if(a)

if(isPila(a,n)==1)
cout<<”XapaktepucTtuka BepHa’<<endl;

else
cout<<"XapaktepucTtuka He BepHa’'<<endl;
}
else cout<<’MaTtpuua He BBEeaEHA”;
break;
case 4:
return O;
break;
default:
cout<<”’BBepeHo HeqonyCcTUM. 3HayeH.”;
break;
}
cout<<endl<<’[nsa npogosik. HaxM. Nobdyto knae.”<<endl;
getch();
}
if(a '= NULL) /l ecnvn Mbl BBOOUIN MATpUL - OCBOO. NaMsiThb.
{
for(int i=0;i<n;i++)
delete []a][i];
delete a;
}
return O;

OGpaseu nognporpamMmmbl ¢pann pila.asm

onpegendet, eCTb i B AByMEPHOM Maccuee ctonbel, aneMeHTbl
KOTOpOro 06pa3y|0T FIVIJ'I006p33Hy}O nocnenoBaTesibHOCTb

3aroToBka Ha C++

if (n<3) return 0O;

int i,j,goodStlb,dif1,dif2;
/I unkn no cton6buam
for (j=1; j < n; j++)
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; // Ha4YanbHbIE NPUCBOEHNS A1 LMKIa no cTonouy

; goodStlb=1; // cTn6. xopoLwwni - Npe3ymnumsi HEBUHOBHOCTU
; i=0;

; dif1=a[i+1][jl-alil[];

; /I umkn no cronéuy
; while (goodStlb && i < n-2)

; {

; dif2=a[i+2][jl-a[i+11[;

; if 1((dif1>0)&&(dif2<0)||(dif1<0)&&(dif2>0))
; goodStlb=0;

; dif1=dif2; i++;

; }

; if (goodStlb) return 1;

; }

; return O;

; COOBpaxeHus o NpeacTaBneHnn ByMepHoro Maccuea B C++ ansa ygoberea
; paboTbl B accembnepe

;=== TaK KaK npu pacrornoXeHnn CTPOK MCXOAHOro ABYMEPHOro MaccuBa B
;--- BUAe AMHaMU4eCKnx OOHOMEPHbIX CTPOK AOCTYM K COCEQHNM 3feMeHTam
;--- cTOnbua AenaeTcs B 2 TakTa

; mov esi,[edi]

; mov eax,[esi][ebx] ;eax=ali][j]

; mov esi,[edi+4]

; mov eax,[esi][ebx] ;eax=ali+1][j]

;--- TO LenecoobpasHee pacnonoXuTb B AMHAMUYECKMX CTPOKax CTonoubl
;=== UICXOQHOro ABYMEPHOro Maccuea

; mov eax,[esi][ebx] ;eax=ali][j]

: mov eax,[esi][ebx+4]; eax=a[i+1][j]

public isPila
.586
.model flat,c
.data
n dd ? ;pasmep maccuea
n_2 dd ? ;N_2=pa3m.maccuBa — 2 (41Cno ntepaumn no ctnob)
.stack ;CErMeHT CcTeka
db 256 dup (‘?’) ;cermeHT cTeka
.code
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isPila  proc
;--- COXpaHeHMe perncTpoB 1 pmkcaums B ebp 3HayeHns ykasatens creka

push ebp

mov ebp,esp ;ebp — yka3biBaeT Ha BepLUMHY CTeka
push esi

push ecx

add ebp,8 ;Apornyckaem B CTeKke agpec Bo3BpaTa

;--- COXpaHeHune napameTpoB B N 1 edi, BbluncreHme n_2
mov eax,[ebp+4]
mov n,eax

dec eax
dec eax
mov n_2,eax ;n_2=n-2
mov edi,[ebp] ;aflpec MaccuBa ykasaTenewn Ha cTnb
;--- Tenepb ebp MOXHO 3a4eCTBOBaTb B BbIYNCIIEHUSIX
mov ecx,n ;CYeTYMK cTON6LUOoB
;--- NpoBepka Han < 3
cmp n,3
jl badSb
;=== LMKN no ctonbuam
cStlb:
;--- HavanbHble NMPUCBOEHUSA ANS UMKna no ctonbuy
mov esi,[edi] ;esi=agpec NepBoro arnemMeHTa B cTrb
mov ebx,0 ;CMeLLleHne no cTonbuy
mov ebp,ecx ;COXP. 3HaY. CY-Ka BHELUHEro LuKna
mov ecx,n_2 ;BbICTABUTb CHETHYMK BHYTP. LiMKna B n-2

;--- cpaBHeHue ali+1][j] v a[i][j] — nepBasa napa anemeHTOB
mov eax,[esi][ebx+4]
cmp eax,[esi][ebx]

iz no ;HET NpupaLleHns
IS minus1
mov dl,1 ;Ap3HaKk Bo3pacTaHus
jmp plus1

minus1: mov dl,-1 ; MPU3HaK yobIBaHNS

plus1:

;--- LIMKM Mo anemMeHTam ctonbua

cStr: mov eax,[esi][ebx+8]
cmp eax,[esi][ebx+4] ;cpaBH. 2-11 napa anemMeHToB
iz no ;MpupaLy. no ctonoduy HyrneBoe
IS minus2
mov dh,1 ;MpupaL. no cTonodLy NonoXunTenbHoe
jmp plus2

minus2: mov dh,-1 ;Mpupaly. no cronbuy oTpuuar.
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plus2: cmp dl,dh

iz no ;INOX0 — ABa NpuUpaLleHns 0QHOro 3Haka
mov dl,dh ;2-91 Napa Ha cnepg. utep. cTaHeT nepsou
add ebx,4  ;nepexop Kk crnepn. anemeHTy ctonbua

loop cStr

;=== YCNEeLLHO npowwnu ctonbew, — 3Ha4nT OH XOpOLUMIA
jmp goodSb
;--- HeycneLuHo npowwnu ctonbel, — npobyem crneyoLmin

no:
mov ecx,ebp ;BOCCT. 3Hay. cHeTUYMKa BHELL. LiKna
add edi4
loop cStlb
jmp badSb
goodSb: mov eax,1 ;ycnex — nepepadya pes. Yepes perncrp eax
jmp fin

badSb: mov eax,0 ;Heycnex — nepegava pes. Yepes eax
fin:
;--- BOCCTaHOBIIEHME PErNCTPOB

; push eax

pop ecx

pop esi

pop ebp

ret ;BO3BpaT B Nporpammy
isPila  endp

end

Co3paHue npoekTa matr_cpp_asm:

1. File -> new -> Project ->Visual C++ -> Win32 Console Application
-> Next -> Empty Project

2. B Solution Explorer
KOHTEKCTHOE MEHIO JuIsl IpoeKkTa matr _cpp_asm -> Custom Build Rules ->
MIOCTAaBUTh rajlouky Juist Microsoft Macro Assembler
KOHTEKCTHOE MeHIo Jurs nanku Sourse Files -> Add -> New Item ->
C++ File -> main.cpp -> B OKHO CKOITUPOBATh, HaIpuMmep, oopasery
Text File -> proiz0.asm -> B OKHO CKOITUPOBATh, HAIIPHMEp, 00paser

3. ITomectuTs (haiin 3. B manky npoekra

4. 3anmycTuTh
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BapuaHTbl ycnoBum

Onu nomyvarotes npu Beidope Homepos u3 3-x rpymm (ILILIIT)

@ dn 11

1. kaxnas l.cTpoka 1. cTpOro MOHOTOHHAs
MIOCJIEA0BATEILHOCTD

2.cymecTByeT | 2.ctonber | 2. CAMMETpHYHAs OTHOCHTEIIFHO IIEHTpa

IIOCJICA0OBATCIIBHOCTD

3. cymMMa JJIEMEHTOB HEUeTHA

4. KOMTUYECTBO HEUYETHBIX DJIEMEHTOB YETHO

5. HECUMMETPUYIHAA OTHOCUTEIIBHO LIEHTPA
OCICA0BATCIbHOCTD

6. HE SIBISIETCS] CTPOTO MOHOTOHHOM
MOCIIEA0BATENHLHOCTD

7. MIPOU3BECACHUC JICMCHTOB

HECOTPULATCIIBHOC

[Tpumep: BapuanT 227 o3Hauaet BbIOOp 2 w3 rpymmsl (I), 2 u3
rpynmsl (1) u 7 w3 rpynmst (I11), T. €. yciioBue 3ByYHT Tak: CyIIECTBY-
eT cTos0ell, B KOTOPOM IPOU3BEJCHUE 3JIEMEHTOB HEOTPHLIATEIBHOE.

TecThbl

Omnncanne tecra HcxonHble 1aHHbIC PG;ZJTIL_
1. MaJyia pa3MepHOCTb n=2 0
2. MUH. pa3MEpPHOCThb n=3
2a HET MBI
2al. (amocronbmam) |a={{1 12}{122}{123}} 0
2a2. (amnocronbuam) |a={{321}{111}{123}} 0
2b ecTh nuia
2bl. (amo cronbuam) |a={{121}{112}{221}} 1
2b2. (amo cronbmam) |a={{1 12} {2 12}{211}} 1
2b3. (amno cronbuam) |a={{123}{112}{121}} 1
3. HEMHH. pa3MepHOCTh |n=4
3a HeT MBI
3al. (amocrombmam) fa={{1 121}{1221}{1211}{1231}}]0
3a2. (amnocronduam) |a={{2123}{1234}{4321}{4321}}|0
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3b ecrtb nuia

3bl. (amocrombuam) |a={{1212}{1 121} {122 1}{1211}}

3b2. (amo crombmam) |a={{1 12 1}{1212}{2112}{1211}}

3b3. (amocrombuam) |a={{1 12 1}{122 1} {1212} {1211}}

3b4. (amo crombmam) |a={{1 12 1}{1221}{1211}{1212}}

3b5. (amo crombuam) |a={{1 12 1}{1212 {121 1}{1212}}

3apanue. ChopMyIMpoBaTh, B 4eM OTIMYHE TECTOB, KPOME TeX,
9TO yKa3aHbI SBHO.

I[Tpu oTnazke MOANpPOrpaMMbI Ha acceMOIepe UCTIONb3yHTe TeX-
HUKY OTJIaAKH B mpoekre Ha C++: 1) ycTaHOBUTE TOUKY IIpepbIBa-
HUS Ha CTpOKe mporpammbl Ha C++, Ha KOTOpO# uaeT oOpalieHue K
HoANporpaMme Ha accemOuepe; 2) 3amycTtute npuiiokenne Debug-
>Start Debugging; 3) npu ocTaHOBKE B TOUKE MPEPHIBAHNS HAKMUTE
F11(Step Into); 4) OTKpBITH OKHO AJIs1 HAOMIOACHUS 32 PErUCTPAMHU:
Debug->Windows->Registers; 5) Haxkumas Ha F10, BEITOJTHSITH CTPO-
Ky 3a CTPOKOH MOANporpamMMy Ha accemOuiepe, HabJro1ast P 9TOM 3a
COZIEP)KMMBIM PETHCTPOB B OKHE Registers 1 Haciaaxaasich OTIaIKON.

NabopatopHasa paboTta Ne 6

Lenp paboTel — B iporpamme Ha C++ crenath BKIIOYeHHE (par-
MEHTa Ha acceMOJiepe, B KOTOPOM BHITTOHAETCSI 00pa00TKa CHMBOJIb-
HOW CTPOKH C UCTIOJIh30BAaHHEM CTPOKOBBIX KOMaH/I. B mporpamme Ha
C++ npemyMoTpeTh: 1) BBOI CTpOKH; 2) BcTaBKa parMeHTa oopadboT-
KH CTPOKHU Ha accembOiiepe; 3) BBIBOJ] pe3yJibTaTa.

O6paseu nporpammbl pann main.cpp

#include <iostream>
using namespace std;
// BBOOWTCSI CTPOKA U3 CIOB, KOTOPbIE pasaenstoTcs poBHO 1 npobenom.
/I npeobpasoBaTb 3Ty CTPOKY B Pe3ybTUPYHOLLYIO, KOTOpasi COCTOUT CIOB
/] vexopgHoM CTPOKKM ¢ HoMepamu 1 unm 2 No Moaynto 3, U NepPeEBEPHYTO Kax-
poe // cnoBo € HeYETHbIM HOMEPOM B Pe3yNnbTUPYHOLLIEN CTPOKE.
void main()
{

char str1[100]; /I nexogHas cTpoka
int a[100]; /I BCnomoraTenbHbIi MaccuB agpecoB //pasgenutenen
CJ10B C HE4YeTHbIMN HOMepamMu
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char result[100]; /] pe3ynbTupyowasacs cTpoka
cout << “VVedite stroky” << endl;

gets(str1);
__asm
{
push ds ;He TporaTb peructp EBP
pop es ;es=ds T.e. es n ds agpecyeT OAuVH cer-
MEHT
;---00paboTKa CTPOKN HYNEBOW ANUHbI
cmp str1,0 str1==""7
jne No_zero ;pes3ynbTupytoLas cTpoka
HEHYNeBOW ANUHbI
mov result,0 ;pe3ynbTUp. CTPOKa HyNeBOW ANUHbI
jmp fin
;--- MOAroTOBKa LmKna no stri
no_zero:
lea esi,str1 ; esi=agpec str1
lea edi,result ;edi=agpec result
lea edx,a ;edx=agpec maccuBa agpecos
mov a,edi
dec a ;agpec “pasgenuvtens’ nepeg
1-mM cnoBom
xor €CX,eCx ; HOMep crnosa no mogynto 3
inc ecx
cld ;yCTaHOBUTb NepemeLL.

Nno CTpOKe Bnepea

;--- UMK no str1 - hopmmpoBaHne pesyrnbT. CTPOKK, HO MNoka Ges ; nepeBo-
poTa 1 (hopMUpPOBaHKE MacCUBa aflpecoB pasfenivTernei ; CroB B pesysbTu-
pyloliem mMaccvBe

nextwrd:

nextch:lodsb

cnoBamu

propusk:

finwrd:

;--- LIMKI MO CroBYy

cmp al,0 ;CPaBH. C MPU3H. KOHLIA CTPOKM
je finstr ;KOHeL, CTPOKM

cmp al, ;CpaBH. C npobenom mexay
je finwrd ;KOHeL, crioBa

cmp ecx,0 ;KyAa gesatb cumBon B al ?

je propusk ;cumBon He Gepem B result
stosb ;cumBon 6epewm B result

jmp nextch

;mocTtobpaboTka cnosa
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Bam

propus2:

no3:

finstr:

cnoBa

dec

m2:

c_words:

C_preob:

cmp ecx,0
je propus2 ;4N MpomnyLieHHOro croBa He 3anuchbl-

;pasgenuTens nocne Hero

add edx,4

mov [edx],edi ;coxpaHuTb agpec pasgenurtens
;ocne crnosa

v

mov al,

stosb ;3anvcbiBaeM pasfenutensHon npoben

inc ecx ;BeaeHne ecx — Ne cnoea no mogynto 3

cmp ecx,3

jne no3

xor ecx,ecx ;0BHynMTb CHETUYUK CroB

jmp nextwrd
;mocTobpaboTka nocn. croea

add edx,4

mov [edx],edi ;coxpaHsem agpec pasgenurtens nocne

mov al,0

cmp ecx,0  ;ecnm nocn. cnogo B str1 He nonagaet
;B result

jne m2

edi ;TO Npobern nocne Hero 3ameHseTcs Ha
;IPU3HaK KOHLa CTPOKM

stosb ;BBOJ, MPU3HaKa KOHLa CTPOKM

;--- NOAroTOBKA K NpeobpasoBaHuto result
mov edx,0 ;cmewleHune B a

xor €CX,eCX ;Hau. yCT. cHeTyuMKa cros B result
mov esi,aledx]
inc esi ;YCT. €Si Ha NepBbI CMMBOS CnoBa

;--- LUMKN nepebopa cnos B result

mov edi,a[edx+4]

dec edi ;ycTaHoBKa edi Ha nNocn. CMMBOI CrioBa
inc ecx ;Be[IEHNE CYETYMKA CIOB

test cl,01h

jz NO_preo ;CroBO C YETHbIM HOMEPOM He npeobpas.

;=== LUMKIT nepeBopoTa croBa

28



mov al,[esi]

mov ah,[edi]
mov [esi],ah
mov [edi],al
inc esi
dec edi
cmp esi,edi
jl C_preob
no_preo:add edx,4 ;nepexopf K cref. CrioBy B pe3.CTpoKe
mov esi,aledx] ;CTOUM Ha pasgenurene
cmp [esi],0
jz fin ;CTpOKa result 3akoH4Ynnacb
inc esi ;CTOMM Ha 1-M cMMBOIE cref. cnoea
jmp c_words
fin:
}
cout << endl| << “str1=" << str1 << endl;
cout << endl << “result=" << result << endl;
}

BapuaHTbl 3agaHun

BBoauTcs crpoka u3 ciaoB, KOTOpBIE pa3aesisaoTcs poBHO 1 mpo-
6enom. [IpeoOpazoBarh 3Ty CTPOKY B pe3yJIbTHPYIOLIYIO, KOTOpPas Co-
CTOUT M3 CJIOB MCXOJHOW CTPOKH, OIpeeNsseMbIX yciaoBueM I, mpu-
YeM 4acTh U3 HUX IepeBepHyTa (ycioBue nepeBeptoiBanue 11).

VYcnoBust Ha 0TOOP B PE3YJIBTHPYIOLIYIO CTPOKY - 3TO YCIOBUE HA
HOMEp CJIOBa B HCXOJJHOU CTpPOKE:

1) Homep pasen 0 o Moy 2;

2) HoMep paBeH 1 1o MoayJro 2;

3) Homep paBeH 0 o MoyJHO 3;

4) Homep paseH 1 o moaysro 3;

5) HOMep paBeH 2 1o MOoAyo 3;

6) Homep paser 0 miu 1 o moayiio 3;

7) Homep paser 0 wiu 2 o Moayio 3;

8) Homep paBeH 1 unu 2 mo MoLyJio 3.

VYcioBue Ha NEPEeBOPOT CI0BA B PE3YIbTUPYIOIIEH CTPOKE:

1) nivHa caoBa yeTHas

2) AnMHA CIIOBA HEYETHAS

3) HOMep cJI0Ba B pe3yIbTUPYIOIIEH CTPOKE YSTHBIN
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4) HOMep cIIoBa B pe3yJIbTUPYIOLICH CTPOKE HEUETHBIN

B pesynbrare kax /bl BapHaHT 3a1aHKs ONpeiesieTcsa napoi Ho-
MEpOB YCIIOBHIA Ha 0TOOP U NIEPEBOPOT, HATIPUMED, BapuaHT 84 03Haya-
€T YCJIOBHE Ha 0TOOp HOMEp 8 M yCIOBHE Ha NIEPEeBOPOT HOMED 4.

TecTbl

OmnucaHue Tecta VcxonHble TaHHEIS PesynbTar
1.mycras ctpoka | str="" result=""

1 coBo
2.1 mmne 1 str="1" result="1"
2.2 IJIAHEI 2 str="12" result="21"
2.3 1uHe! 3 str="123" result="321"
2.4 nnunel 4 str="1234" result="4321"
2.5 JIMHEL 5 str="12345” result="54321"

2 cioBa
3.1 2e-munel 1 |str="12 37 result="21 3”
3.2 2e-pmHEl 2 |str="12 34” result="21 34”

3 ciioBa
4.1 3e-mmuuer 1 [str="12 34 5 result="21 34”
4.2 2e-pmunel 2 |str="12 34 56” result="21 34”

4 cmoBa
5.1 4e-mmuner 1 |str="12 34 56 7” result="21 34 7”
5.2 4e-puHbl 2 |str="12 34 56 78” result="21 34 87”
6. 5 cnoB str="12 34 56 78 90” result="21 34 87 90”
7. 6 cloB str="12 34 56 78 90 12” result="21 34 87 90”
8. 7 cioB str="12 34 56 78 90 12 34” | result="21 34 87 90 43”

MpunoxeHusa

[Tpunoxenue 1
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CTpyKTypa nporpamMmMbl U TEXHOJOTUSA BbINOSTHEHUA

title <PasmecTtuTe 3a0€ech 3aronioBok>
page ,132

stk segment para stack’stack’
db 64 dup(‘stack’)

stk ends

data segment para public ‘data’
;<IMomecTuTb 3aecb AaHHbIe>
data ends
;<Ecnu TpebyeTcs onepaTop extrn, nomecTuTb ero 3gecb>
;<Ecnu TpebyeTcsa onepaTop public, nomectutb ero 3geck>
code segment para public ‘code’
assume cs:code,ss:stk,ds:data
start: mov ax,data
mov ds
:<[omeTuTe 3gecb KomaHabl>
mov ah,4ch

int 21h
code ends
end start

Co3pgaHue 06beKTHOro Moayns:
tasm ums.asm ,,,;

CosaaHue 3arpy304HOro Moayns:
tlink umsa.asm+umal.asm+umsa2.asm
3anyck oTnagumka:

td nms.exe

[ns oTnagky nonesHo ucnonb3oBaHue bat-channa a.bat ¢ Takum cogepxum-
MbIM

tasm ums.asm ,,,;

tlink nmsi.asm+umsal.asm+umsa2.asm

nvd.exe
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[Ipunosxxenue 2

Moanporpammel rdint n wrint BBoaa 1 BbiBoAa

uenbiX Yyucen
title Mopnporpammel BBOAa-BbIBOAA

stacksg segment stack

dw 130 dup(?)

stacksg ends

iodata
w10
msgo
msgs
msga
iodata
io

segment

dw 10

db 10,13, ’overflow’,10,13,’$’
db 10,13,’error simbol’,10,13,’$’
db 10,13,’abort’,10,13,'$’

ends

segment

public  rdint

public wrint

assume cs:io,ds:iodata,ss:stacksg

; mocrie BBoAa LIeNoro Yucna ¢ KnasmaTtypbl U Haxkatus Ha Enter uicno oka-
XKeTCs B ;perncrpe ax

rdint

incif:

cif:

proc far
push bx
push ds
pushf

mov ax,iodata
mov ds,ax
mov bx,0

mov ah,1

int 21h
cmp al,’~’
pushf

jne cif
mov ah,1
int 21h
cmp al, 0’
jl next
cmp al,’o’
i9 next
and al,0fh
cbw

xchg ax,bx
imul w10
jo over
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add bx,ax

jmp incif
next: cmp al,0dh
je sign
mov dx,offset msgs
jmp short outmsg

over: mov dx,offset msgo
outmsg: mov ah,9

int 21h
mov dx,offset msga
int 21h
mov ah,4ch
int 21h
sign: popf
jnz fin
neg bx
fin: mov ax,bx
popf
pop ds
pop bx
ret
rdint endp

; LleNnoe YMCro 13 ax BbIBOAWUTCS Ha 3KpaH
wrint proc far

push ax
push dx
push cX
push bx
push ds
pushf

mov bx,ax
mov ax,iodata
mov ds,ax

cmp bx,0
jnl cfr
mov dl,’-
mov ah,2
int 21h
neg bx
cfr: mov cx,0

mov ax,bx
nextcfr:cwd

idiv w10
push dx
inc cX
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outcfr:

wrint

cmp
jne
mov
pop
or
int
loop
popf
pop
pop
pop
pop
pop
ret
endp
ends
end

ax,0
nextcfr
ah,2
dx
d,’o’
21h
outcfr

ds
bx
cX
dx
ax
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[Ipunoxenue 3

KomaHpgbl accembnepa

ADD

(ADDition)

CnoxeHune

Cxema kKomaHAabl: add npreMHMK,MCTOYHUK

Haznauenwue: crnoxeHue IByX ONEPaH/IOB UCTOYHUK U IPHEMHHK
Pa3MEpHOCThIO OANT, CJIOBO WJIH JIBOHHOE CJIOBO.

Anroput™ paboThI: CIOXKHUTH ONEPaHAbl HCTOYHUK U TIPUEMHUK;
3aIMcarh pe3ysibTar CIIOKEHUs B IPHEMHUK; YCTAHOBHUTH (JIaTy.

CocrosiHue (praroB mocie BHITOTHEHUS KOMAH/IbL:

OF SF ZF AF PF CF
r r r r r r

[Ipumenenue: komanna add ucmonab3yeTcs U CIOXKEHHS JIBYX
[IEJOYHMCIICHHBIX OMEpaHI0B. Pe3ynbTaT CIoKeHHs MOMeNaeTcs Mo
ajZipecy MepBoro ornepannaa. Eciu pe3yibTar CIo)KeHHs BBIXOIUT 3a
TPaHUIIBI OTIepaHa MPUEMHHUK (BO3HUKAET MEPEIIOTHEHHE), TO YUECTh
9Ty CHTYyalHIO CIIeAyeT myTeM aHanm3a ¢uiara cf u mociemyromnero
BO3MOXKHOTO TIpuMeHeHns koMauab! adc. Hanmpumep, ciioxum 3Have-
HUS B peructpe ax u obmactu mamatu ch. Ilpu crnoxenun ciemyer
y4eCTh BO3MOXHOCTH TTEPETIOTHEHHUS

CALL

(CALL)

Bbi30B npouenypbl unu 3agayn
CxemMa KomaHAabl: call uenb

Haznauenwne: nepenava ynpaBieHUs OJU3KOH WK JaIbHEH TIPo-
LeAype ¢ 3allOMUHAHUEM B CTEKE aapeca TOUYKHM BO3BpaTa; MEpeKIIro-
YeHue 3a/1ad.

Anroput™ paboThl: OIpeAeIsIeTCs] TUIIOM OIepaH/a;

— MeTKa OMMKHSSL — B CTEK 3aHOCHUTCSI COAEP)KUMOE yKas3aTels
KOMaH/I eip/ip M B ATOT K€ PETHCTp 3arpy’kaeTcsi HOBOE 3HAYCHHE
azipeca, COOTBETCTBYIOLIEE METKE;
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— METKa JaJIbHAS — B CTEK 3aHOCUTCS COAEPKHMOE yKa3aTems
KOMaH/ eip/ip u cs. 3aTeM B 3TH K€ PETUCTPHI 3arpyKaloTcsi HOBBIE
3HAYEHUSI aJJPECOB, COOTBETCTBYIOIINE JaTbHEN METKE;

— 116, 32 unu m16, 32 — onpeAensAOT perucTp UK A4eiiKy mna-
MSATH, COJEprKalllie CMEIICHUs B TEKYyIIeM CEerMEHTEe KOMaHJ, KyAa
nepenaetcs ynpasnenue. [Ipu nepenade ynpaBieHUs B CTEK 3aHOCUT-
Csl COZIEPKMMOE yKa3aTeist KoMaH/ eip/ip;

— yKazarenb Ha MaMATh — ONpeeNseT A4elKy mamsTH, coaep-
xKairyto 4- uiu 6-0aliTHBIA yKa3aTenb Ha BBI3BIBAEMYIO MPOLEIYPY.
Crpykrypa Takoro ykaszatens 2+2 wiu 2+4 Oaiita. UHTepniperanus
TaKOTO yKa3aTeJisi 3aBUCHUT OT peKuMa padoThl MUKPOIIpOLieccopa:

— B peaJbHOM pEeXHME — B 3aBUCHMOCTH OT pa3Mepa ajpeca
(usel6 nnm use32) mepBble ABa OalfTa TPAKTYIOTCSl KAK CETMEHTHBIN
azipec, BTOpbIE ABa/4eTblpe OaliTa — Kak CMEIIEHHE LIEIeBOM METKU
nepefadyn ymnpaBieHus. B cTeke 3amoMuHaeTcs COIAEPKUMOE PEru-
CTpOB Cs H eip/ip;

— B 3alUIIEHHOM peXHME — HHTEpHpeTalys Lead Nepeaadn
ynpaBlieHHs 3aBUCHUT OT 3HaueHMs Oalita AR nmeckpunropa, omnpene-
JIIEMOTO CeJNEKTOPHOH uacThio ykaszarens. Llenbro 3mech sABISAIOTCS
JalbHUK BBI30B MPOLEAYPHl 0e3 M3MEHEHHUs! YPOBHS NPUBHUIIETHH,
JAJIbHUHM BBI30B MPOIEypbl C UI3MEHEHHEM YPOBHS MPUBUIIETUN WIIH
MEepEeKJIIOUEHHUE 3a1a4H.

CocrosHue (hiaroB mocie BBIIOIHEHUSI KOMaHIbl (KpoMe Iepe-
KITIOUEHUS 3a]1a4H ): BBIOJHEHNE KOMaH bl He BIHSIET Ha (IIar.

[Ipu nepexntoyeHnH 3a1a4n 3HaUCHHUS (IaKKOB M3MEHSIIOTCS B
COOTBETCTBMU ¢ HHPOpManmei o peructpe eflags B cermente coctosi-
Hus TSS 3apaun, Ha KOTOPYIO MPOU3BOUTCS MEPEKITIOUEHUE.

CBW/CWDE

(Convert Byte to Word/Convert Word to Double Word Extended)
MNMpeobpaszoBaHune GaliTa B CroBo/crosa B ABOWHOE CIIOBO
Cxema komaHgpl: cbw

cwde

Haznauenue: pacupenue onepaHaa co 3HaKOM.

Anroput™m paboThl:

— cbw — nipu paboTe KOMaH/Aa UCTIOJIB3YET TOJIBKO PEerucTpsl al
U ax:
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- aHaJIM3 3HAKOBOT0 OMTa peructpa al: ecim 3HaKoBbIHN OUT al=0,
t0o ah=00h; ecn 3HakoBeIi Out al=1, To ah=0fth.

— cwde — ipu paboTe KOMaH/a UCIONb3YET TOJIBKO PETUCTPBI ax
U eax:

- aHaJIM3 3HAKOBOTO OMTa pErucTpa ax: eciu 3HaKOBbIM OuT ax=0,
TO yCTaHOBUTH cTapiiee ciioBo eax=0000h; eciu 3HaKOBBIH OUT ax=1,
TO yCTaHOBUTH cTapiuee cioBo eax=0fftth.

CocrosHue (pnaros mocie BBITOTHEHUS! KOMaH/IbI: BBIIIOJHEHUE
KOMaH/Ibl He BIMSET Ha (Iary.

[Ipumenenue: gaHHBIE KOMaHbl HCIOIB3YIOTCS AJISl TPUBEACHUS
OTIEPaHI0B K HY)KHOM pa3MEpHOCTH C y4eToM 3Haka. Takas HeoO0Xo-
JUMOCTb MOKET, B YACTHOCTH, BOZHUKHYTh IIPH TIPOTPaMMHUPOBAHUH
apu(MEeTHIECKUX OIepanuil.

CLD

(CLear Direction flag)

Cbpoc chnara HanpasneHus
Cxema koMaHgabl: cld

Haznauenwue: cOpoc B HoJb (piara Hanpasienus df.

Anroputm paboTsl: ycraHoBKa (iara df B HOJb.

CocrosiHue (praroB mocsie BHITOTHEHUS! KOMAH/IBL:

10 DF 0

[IpumeHnenue: naHHas KOMaHAa UCIIONB3yeTcs i copoca drara
df B HONb. Takast HEOOXOUMOCTh MOKET BO3HUKHYTh IPU padoTe ¢
LenovYeYHbIMA KoManaaMu. HyneBoe 3anuenue ¢mara df BeiHyX)1aet
MHUKPOTPOLIECCOP MPH BBHINOJIHEHUH LETOYEUHBIX ONEpanuil Mmpous3-
BOJIUTH HHKPEMEHT PErucTpoB si u di.

CMP

(CoMPare operands)

CpaBHeHue onepaHaos

Cxema KoMaHfbl: cmp onepana1,onepaHa2

Haznauenue: cpaBHeHuUE IByX ONEpaH/IOB.

Anroput™m paboThl:

— BBITNIOJIHUTH BbIUUTaHue (onepanal-onepana?);

— B 3aBHCHMOCTH OT pe3yJibTaTa yCTaHOBUTH Quiaru, onepannl u
orepaHa2 He U3MEHSATH (TO €CTh pe3yJbTaT He 3alIOMUHATH).
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CocrosiHre (1)J'Ial" OB ITOCJIC BBIIIOJIHCHU S KOMAaH/bI:

11

07

06

04

02

00

OF

SF

ZF

AF

PF

CF

r

r

r

r

r

[Ipumenenne: maHHAass KOMaHIA WCIONB3YETCS IS CPaBHEHHS
JIBYX OIEPaHI0B METOJOM BBIYUTAHHSA, TIPY 3TOM OTIEpaH/IbI HE H3Me-
Hstorcs. [lo pesynpTaraM BEITIOTHEHHS KOMaH/bl YCTaHABIMBAIOTCS
(hmarun. Komanga cmp mpuMeHseTcsl ¢ KOMaHAaMH YCJIOBHOTO Tiepe-
X0J1a 1 KOMaHI0i YCTAaHOBKH OaifTa 1o 3HaYeHUIO setce.

CMPS/CMPSB/CMPSW/CMPSD

(CoMPare String Byte/Word/Double word operands)
CpaBHeHWe CTpok 6anToB/CroB/ABOMHBLIX CIOB
Cxema KoMaHfbl: CMPS NPUEMHUK,MICTOYHUK
cmpsb

cmpsw

cmpsd

Hasnadenwne: cpaBHEHHE OBYX MOCIEAOBATEILHOCTEH (TI€TIOUEK)
JJIEMEHTOB B MIAMSITH.

ANTOpPUTM pabOTHI:

— BBITIOJIHUTH BBIYMTAHHE DJIEMEHTOB (MCTOYHHUK - MPHUEMHUK),
ajipeca 3JIeMEHTOB TIPEIBAPUTENLHO JIOJIKHBI OBITh 3arpy>KEHbI:

- aJpec HCTOYHHWKA — B TIApy PETUCTPOB ds:esi/si;
- aJpec Ha3HAYCHHSI — B Mapy peructpos es:edi/di;

— B 3aBHCHMOCTH OT COCTOSTHUSA (hiara df "3BMEeHHUTh 3HaUeHHE pe-
TUCTpOB esi/si u edi/di: ecmu df=0, TO yBeTUYHUTH COMEPIKUMOE ITUX
pPETUCTPOB Ha JUTMHY DIIEMEHTa mocieaoBaTenbHocTh; eciaun df=1, To
YMEHBIIUTh COJIEPKUMOE 3TUX PETUCTPOB HA JUTHHY 3JIEMEHTA TOCIIe-
JIOBaTEILHOCTH;

— B 3aBUCHMOCTH OT pe3yJibTaTa BBIYUTAHHS YCTAHOBUTH (ia-
TH: €CITH OYepeIHBbIC AJIEMEHTHI MEMmoYeK He paBHBI, To cf=1, zf=0;
€CITM OYepEe/IHBIC IEMEHTHI [[EMOYeK WM IIeTTOYKH B [IEJIOM PaBHBI,
to c¢f=0, zf=1;

— NPU HAIMYUU TpeUKca BHIMOJHUTD OTpe/IeIsIeMble UM JieH-
cTBUA (CM. KOMaHBI repe/repne).
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CocrosiHre (1)J'Ial" OB ITOCJIC BBIIIOJIHCHU S KOMAaH/bI:

11

07

06

04

02

00

OF

SF

ZF

AF

PF

CF

r

r

r

r

r

[Ipumenenue: koMaHbI 6€3 MPEPUKCOB OCYIIECTBISIOT MPOCTOE
CpaBHEHHE JIBYX JIEMEHTOB B MaMsATH. Pa3zMepbl CpaBHUBACMBIX dlie-
MEHTOB 3aBHUCAT OT NMpUMEHseMol koMaHbl. KoMaHaa cmps MoxeT
paboTaTh ¢ 2JIEMEHTaMH pa3MepoM B OalT, CIIOBO, TBOIHOE CIIOBO.
B kauecTBe omepaH0B B KOMaHJE yKa3bIBAIOTCS HICHTU(HUKATOPHI
MOCIIE/I0BATEILHOCTEH STHX JIEMEHTOB B MaMSITH. PeallbHO 9TH UJIeH-
TU(PHUKATOPBI UCTIONB3YIOTCS JIHIIb JUIS TIOTYYEHUS TUTIOB DIIEMEHTOB
MOCIIE/IOBATENILHOCTEH, a UX aJipeca JIOJDKHBI ObITh MPEIBAPUTEILHO
3arpy’KeHbl B YKa3aHHbIC BBIIIE TTapbl perucTpoB. TpaHcasTop, oOpa-
00TaB KOMaHJly cmps ¥ BBISICHUB THII ONEPaH/I0B, TCHEPUPYET OJHY
W3 MAIIMHHBIX KOMaHa cmpsb, cmpsw wiu cmpsd. MammHHOTo aHa-
Jiora Juist KoMaH el cmps HeT. JIiist ajgpecanny Ha3HaYeHUs 0053aTelhb-
HO JIOJDKCH MCIIOJIb30BATLCS PETUCTP €S, a IS aJ{pecalii HCTOYHHUKA
MOXKHO JIeNIaTh 3aMEHY CETMEHTa C MCIOJIb30BAHUEM COOTBETCTBYIO-
mero npedukca.

Jlnist TOro 94ToOBI ATH KOMAHBI MOXKHO OBIIIO MCIONB30BaTh JJIS
CPaBHEHHS TOCIIEIOBATEIBHOCTH DJIEMEHTOB, HMEIOLIMX pa3Mep-
HOCTh 0AWT, CIIOBO, ABOMHOE CIIOBO, HEOOXOMMO HUCIIOIE30BATh OJIMH
u3 npedukcoB repe wiu repne. [Ipedukc repe 3acTaBiseT MUKIHUE-
CKH BBITIOJHATHCSI KOMAH/IBI CPABHEHHUSI JI0 TE€X TMOp, TIOKa CO/ICPKU-
MOE PErucTpa ecX/CX He CTaHEeT PAaBHBIM HYIIIO HITH MOKA HE COBIAIYT
odepeaHbIC CpaBHHBAEMBbIC AJIEMEHTHI memodek (¢urar zf= 1). Ilpe-
(uKc repne 3acTaBiseT IUKINYCCKU TIPOU3BOIUTH CPABHEHHUE JI0 TEX
Top, TIOKa He OyJIeT TOCTUTHYT KOHeIl Ierodku (ecx/cx = 0) mmbo He
BCTPETATCS pa3IMUIaIONInuecs dIeMEHTH 1eriouek (¢aar zf = 0).

CWD
(Convert Word to Double word)
MpeobpasoBaHue croBa B ABOMHOE CMOBO
Cxema KoMaHfbl: cwd
HasznaueHue: pacuimpeHune cioBa co 3HaKOM JI0 pa3Mepa JABOHHO-
ro CJIOBA CO 3HAKOM.
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Anroput™m paboThl: KONMPOBAaHHE 3HAUEHHS CTapILIero Outa pe-
rucTpa ax Bo Bce OuThl peructpa dx. CocrosHue (haros mocie BbI-
MOJTHEHHUS] KOMaH/IbI: BBIITOJTHEHNE KOMaH bl HE BIHUACT Ha (uiaru

[Tpumenenune: komanaa cwd UCMONB3YETCsl ISl PACIIUPEHNUST 3Ha-
YeHUsI 3HAKOBOTO OMTa B perucTpe ax Ha OuThl peructpa dx. Jlannyro
OTIEPaLNIO, B YACTHOCTH, MOKHO MCIIOIb30BaTh AJIS TOJrOTOBKH K OIle-
pauuu AeieHus, Uil KOTOPOM pa3Mep IeNUMOro JOJUKEH OBITh B JBa
pasa Oomblie pazmMepa JeNUTeNs, 100 sl NPUBEACHUS ONEPaH/IOB K
OJTHOM pa3MEepHOCTH B KOMaH/1aX YMHOKEHHS, CJIOKEHUS], BBIYUTAHUSL.

DEC

(DECrement operand by 1)
YMeHbLUEHME onepaHaa Ha eavHULY
Cxema koMaHgabl: dec onepaHg

HaznaueHnue: ymeHbllleHHe 3HA4eHHs ONepaH/a B MaMsITH WIH
peructpe Ha 1.

AnroputM paboThI: KOMaH/Ia BEIYMUTAET | U3 onepaHja.

CocrosiHue (praroB mocjie BHITOTHEHUS! KOMAH/IBL:

11

07

06

04

02

OF

SF

ZF

AF

PF

r

r

T

r

IMpumenenne: komana dec UCTIONB3YETCSI 1S YMEHBIIICHHS 3HAUC-
HUs OaiiTa, CIIOBa, IBOWHOTO CJIOBA B MAMSTH HITA PETUCTPE HA CAMHHUILY.
[Ipu 3TOM 3aMeTBTE TO, YTO KOMaH/Ia He BO3eicTBYeT Ha (iar cf.

IDIV

(Integer DIVide)

[leneHne Leno4YncrneHHoe co 3Hakom
Cxema KomaHAabl: idiv genutenb

Ha3nadenwue: omeparus meiaeHuUS ABYX ITBOWYHBIX 3HAYCHHHA CO
3HAKOM.

AnropuTM pabOTHI: I KOMaHIbI HEOOXOIUMO 3aJaHHE IBYX
OTIEPaHIOB — JEITUMOTO M IeiauTels. JlennMoe 3amaeTcst HesIBHO, U
pasMep ero 3aBUCHUT OT pa3Mepa ACIUTEN, MECTOHAX0KICHHE KOTO-
pOTO YKa3bIBAETCS B KOMAaHIE: €CIIM JISIUTENh pa3MepoM B OalT, TO
JETMMOE JOJDKHO OBITH PACIIONOXKEHO B peructpe ax. [locme omepa-
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O YaCTHOC IMOMCIIACTCA B al, a OCTaTOK — B ah; €CJIn OCIUTCIIb
pasMepoMm B CJIOBO, TO ACIUMOC JOJIKHO OBITH PacCIiOJIOKCHO B Iape
PErucTpoB dx:ax, npu4eM Mjtaauias 4acTb JCJIMMOIr0 HaXOAUTCA B aX.
Ilocne orepanun 4aCTHOC NOMEIIACTCA B aX, a4 OCTaTOK — B dX; €ClIn
ACIUTCIIb pa3MEpoOM B JIBOMHOE CJIOBO, TO OCJIIMMOC IOOJIKHO OBITh
PACIIOJIOKCHO B ITape€ perucTpoB edx:eax, npuicM mjiaamas 4acTtb Ac-
JIMMOI'O HaXOoAUuTCsA B €ax. Ilocne orepanumu 4aCTHOC MoMeIiacTCs B
€ax, a OCTaTOK — B edx. Ocratok BCErga NMECT 3HAK JCIIMMOTIO. 3Hak
YACTHOI'O 3aBUCUT OT COCTOSIHHUS 3HAKOBBLIX OMTOB (CTapIJ_II/IX pasps-
):[OB) JCIINUMOI'O U ACIUTCIIA.
CocrosiHre (1).]'[31" OB ITOCJIC BBIIIOJIHEHU S KOMAaH/bI:

11 07 06 04 02 00
OF SF ZF AF PF CF
? ? ? ? ? ?

[MpuMeHeHne: KOMaHJa BBITMOJHSACT IEIOYUCICHHOE JCTICHUE
OTIEPaHIOB C YUETOM UX 3HAKOBBIX Pa3psyioB. Pe3yibraToM JeneHus
SIBIISIFOTCSI YACTHOE U OCTATOK OT JieieHusl. [Ipy BBINIOJIHEHUH Omepa-
UM JICNICHUST BO3MOYKHO BO3HHKHOBCHHE WCKJIIOUMTEIBHOW CHUTYya-
mun: 0 — ommoOKa JieneHusl. DTa CUTyalus BO3HUKAET B OJTHOM W3
JIBYX CITy4aeB: JCTUTENb paBeH () WM 4aCTHOE CIHUITKOM BEJIHUKO JUIS
ero pa3MeIeHus B perucTpe eax/ax/al.

IMUL

(Integer MULtiply)

YMHOX€eHVe Leno4mcrieHHoe CO 3HaKoM
Cxema KomaHAabl: imul MHOXUTENb_1
imul MHOX_1,MHOX_ 2

imul pe3-T,MHOX_1,MHOX_2

HasznaueHue: onepaiys yMHOXKEHHUS ABYX LETOYUCICHHBIX JABO-
WYHBIX 3HAYCHUN CO 3HAKOM.

AnTOpUTM pabOTHI: aITOPUTM PaOOTHI KOMAHAB! 3aBUCUT OT HC-
TTOJTh3yeMoi (opMbI KOMaH TbI. D@OpMa KOMaHIBI C OTHIM OTICPaHIOM
TpeOyeT SBHOTO YKa3aHUS MECTOIIOIOKEHHUS TOIBKO OTHOTO COMHO-
JKUTESI, KOTOPBI MOXKET OBITh PACTOIOKEH B sSUCHKE TaMSITH WU
peructpe. MecTormoaoKeHne BTOPOro COMHOKHTENST (PUKCUPOBAHO U
3aBUCHUT OT pa3Mepa IIEPBOr0 COMHOKUTEIA: €CIIM OIEpaH/, YKa3aH-
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HBIA B KOMaHe, — 0aiiT, TO BTOPOW COMHOKHTEIb PACIIOIaraeTcs B
al; ecnu onepanz, yka3aHHbIM B KOMaH/Ie, — CJIOBO, TO BTOPOH COMHO-
JKUTEIb pacrojaraeTcs B ax; €Clid ONepaH/, yKa3aHHbI B KOMaH/E, —
JIBOMHOE CII0BO, TO BTOPOH COMHOKUTEIb PACIIONAraeTcs B eax.

Pe3ynbrar yMHOMXKEHMS 4711 KOMaHbl C OJJTHUM OTI€paH]IOM TaKXke
IIOMEIIAeTCsA B CTPOro OIPENEIEHHOE MECTO, OIPEIEIAEMOE pa3Me-
POM COMHOXHTENEH: PH YMHOKEHUU OaHTOB Pe3ysbTaT MOMELIaeTCs
B ax; P YMHOKCHUH CJIOB PE3yJIbTaT MOMEIIaeTcs B apy dx:ax; npu
YMHOKEHHH JIBOMHBIX CJIOB PE3yJIbTaT NOMeIaeTcs B mapy edx:eax.

Komanas! ¢ 1ByMst 1 TpeMs oniepaHiaMu OJJTHO3HAYHO ONpeaess-
IOT pacloioKeHNe pe3ysIbTaTa U COMHOXKHTENEH cleaylommmM odpa-
30M: B KOMaH/i€ C ABYMs OIlepaHaMH MEPBbIN ONepaH ONpeaesseT
MECTOIIOJIOKEHUE TIEpBOro coMHoXkuTens. Ha ero mecto Bmocnen-
CTBHHM OyAeT 3amucaH pe3ynbTar. BTopoil onepang onpenemnser me-
CTOIIOJIOKEHUE BTOPOTO COMHOXHTENS; B KOMaH/A€E C TPEMsI OlepaH-
JlaMH TIEPBBIM OINEpaH] ONpeAessieT MECTONOJIOKEHHE pe3ylbTaTa,
BTOPOIl OIepaH] — MECTOII0JIOKEHUE MEPBOI0 COMHOXKUTEINSI, Tpe-
TUH OomepaH] MOXXET ObITh HEMOCPEACTBEHHO 3aJaHHBIM 3HAaYeHUEM
pasmepoM B OaiiT, CIOBO MM ABOHHOE CIOBO.

CocrosiHue (praroB mocie BHITOTHEHUS! KOMAH/IBL:

11 07 06 04 02 00
OF SF ZF AF PF CF
r ? ? ? ? r

Komanma imul ycranaBmuBaet B HOJb (hyiaru of u cf, ecin pa3mep
pe3yibTaTa COOTBETCTBYET PETMCTPY HazHaueHus. Ecim otu (naru
OTJIMYHBI OT HYJIS, TO 3TO O3HAYAET, YTO PE3YJILTAT CIUIIKOM BEIIUK
JUTS. OTBEJICHHBIX €My PErHCTPOM Ha3HAYCHHUS paMOK M HEOOXOIMMO
yKa3aTh OOJBINUI 0 pa3Mepy PErHCTp JUIS YCIEIIHOTO 3aBEePIICHHS
JAHHOW oOTepanuu yMHOXeHUs. KOHKpeTHhIMH YCIOBHSIMHU cOpoca
(hmaroB of 1 cf B HOJIb SBIIATOTCS CIEAYIOIINE YCIOBHUS: IS OJTHOOTIC-
paugHON (OpMBI KOMaHIBI imul perucTpsl ax/dx/edx sIBISIFOTCS 3HA-
KOBBIMHU PaCIIUPECHISIMU PETHCTPOB al/ax/eax; miis IBYXOTEepaHIHOM
(hopmBI KOMaHIIEI imul IS pa3MerIeHus pe3yabTaTa YMHOKEHHUS J10-
CTAaTOYHO Pa3MEPHOCTH YKa3aHHBIX PETHCTPOB HasHaueHUs r16/r32;
TO e JJIsl TPEXOTEPaHHOW KOMaH/Ibl YMHOKEHHS.
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INC

(INCrement operand by 1)

YBenuuntb onepang Ha 1

Cxema koMaHAabl: inc onepaHpg,

Ha3nadenwue: yBeamdeHne 3HaAUCHUS OTIEPaH/Ia B TIAMSTH I Pe-
ructpe Ha 1.

AnTOpUTM pabOThI: KOMaH/a YBETUIHBACT OTICPAH]T HA SAMHUITY.

CocrostHuE ()JIaroB TOCTIE BRITOTHCHIS KOMaH/IbI:

11 07 06 04 02

OF SF ZF AF PF

r r r r r
ITpumenenue:

Komanya ucnonb3yercs Jijisl yBeIMUEHUs 3HaueHUs OakiTa, ciio-
Ba, IBOMHOTO CIIOBA B MaMSTU WU peructpe Ha eaunuiy. [Ipu stom
KOMaH/1a He Bo3JeicTByeT Ha (aar cf.

INT

(INTerrupt)

BbI3oB nognporpaMmmbl 06CnyX1BaHns npepbiBaHNs
Cxema KoMaHAbl: int Homep_npepbiBaHNS

Haznauenue: BBI30B MOANPOrpaMMbl OOCIYKHBAaHUSI TpEpbIBa-
HUS ¢ HOMEPOM NpEepbIBaHuUS, 3aJaHHBIM OIEPaHA0M KOMaHIbI.

AnroputMm paboThl: 3anucath B cTek peructp ¢uaros eflags/flags
u aapec Bo3Bpata. [Ipu 3ammcu ajpeca Bo3BpaTa BHayale 3allUChHI-
BaeTCA COJIEPKHUMOE CErMEHTHOTO PErucTpa Cs, 3aTeM COJCPKUMOE
yKaszaressi KoMas/[ eip/ip; copocuts B Honb Quaru if u tf; mepenatsp
yhpaBlieHHE Ha MporpaMMmy oOpaOOTKH TpepbhIBaHUSl C yKa3aHHBIM
HOMepoM. MexaHH3M Nepeaayn yIpaBIeHHs 3aBUCUT OT pekuMa pa-
00TBI MUKpoITpoILeccopa (cM. ypoku 15 u 17).

CocrosiHre (pnar OB ITOCJIC BBIIIOJIHEHU S KOMAaH/IbI:

09 08
IF TF
0 0
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[IpumeHeHue: Kak BUIHO M3 CUHTAKCHCA, CYIIECTBYIOT JABe (op-
MBI 3TOW KOMaH/bI: int 3 — UMeeT CBOW WHAMBHIYaTbHBIA KOJ OIc-
pamuu Occh u 3aHUMaeT onuH O0alT. DTO 0OCTOSITETLCTBO JICTACT ee
OUeHb YJOOHOMW I UCTIOJIB30BaHUSI B PA3TUYHBIX IPOTPAMMHBIX OT-
JIaluyMKax JJis1 yCTAaHOBKHU TOYEK MTPEPBIBAHUS IIyTEM IOIMEHBI IEPBO-
ro Oaiita mo0oil komaHnabl. MHKpoIpoIeccop, BCTpeyasi B OCIe10-
BaTEIBHOCTH KOMaH]] KOMaH1y ¢ KojaoMm omeparuu Occh, BbI3bIBaeT
porpaMmmy 00pabOTKH MPEPHIBAHUS C HOMEPOM BEKTOpa 3, KOTOpas
CIIY>KMUT JJIS1 CBSI3U C POIPAMMHBIM OTJIAIUYUKOM.

Bropas ¢opma komaHbl 3aHMMaeT aBa OaiiTa, UMEET KOJ Olle-
paruu Ocdh ¥ TO3BOJISIET HHUIIMUPOBATH BHI30B MOJIPOrPAMMBbI 00-
paboTKH MpepbIBaHUs ¢ HOMEPOM BeKTopa B auanazone 0-255. Oco-
OCHHOCTH TIepeJauu yIPaBICHHS, KaK ObUIO OTMEYCHO, 3aBHUCST OT
pexuMa paboThl MUKPOTIPOIIECCOpa.

JCC

JCXZ/JECXZ

(Jump if condition)

(Jump if CX=Zero/ Jump if ECX=Zero)
Mepexop, ecnu BbINOSHEHO YCIOBUE
Mepexop, ecnu CX/ECX paBeH Hynto
Cxema KoMaHfbl: jcc meTka

jcxz meTka
jecxz meTka

Haznauenwue: mepexo/i BHyTpH TEKYILEr0 CErMEeHTa KOMaH/I B 3a-
BHUCUMOCTH OT HEKOTOPOTO yCIOBHSI.

Anroputm paboTsl KOMaH[ (KpOME jcXz/jecxz):

— IIPOBEPKa COCTOSHUSI (JIarOB B 3aBUCUMOCTH OT KOJIa ONleparuu
(OHO OTpakaeT MpOBEPsieMOE YCIOBHUE): €CIIH MPOBEPSIEMOE YCIOBHE
HUCTHHHO, TO MEPEeHTH K sueiike, 0003HAUEHHOH OIEepaHI0M; €CIH
MIpOBEPsiIEMOE YCIIOBHE JIOKHO, TO TEepeaaTh yIpaBiIeHUe CIieTyoIeH
KOMaHJe.

Anroput™m paboTbl KOMaH/IbI jCXZ/jecXZ:

— MPOBEpKa yCIOBUSI PAaBEHCTBA HYJIO COACPKUMOIO PErucTpa
€CX/CX: eclii MPOBEPSIeMOe yCIOBUE UCTHHHO, TO €CTh COIACPKUMOE
ecx/cx paBHO 0, TO mepeTu K sueiike, 0003HAYCHHOU OmepaHIoM
METKa; €CITU MIPOBepseMOe yCIOBUE JIOKHO, TO €CTh COAEPKUMOE eCX/
cx He paBHO 0, TO mepeaaTh ynpaBieHUE CIENYIOLIEH 3a jcXz/jecXz
KOMaH/Ie TPOTPAMMBI.
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CocrosiHIE (1).]'[31" OB ITOCJIC BBIIIOJIHEHW S KOMAaH/bI:

11 07 06 05 04 03 02 01 00
OF SF ZF 0 AF 0 PF 1 CF
? ? ? r ? r

[Ipumenenue (kpome jcxz/jecxz): KOMaHIIbl YCIOBHOIO IEPEeXo-
Ja yOOOHO NPUMEHATH JJISl IPOBEPKU PA3JIMUHBIX YCIOBUH, BO3HU-
KaIOUIMX B XOJ€ BBINOJHEHUs mporpaMMsl. Kak u3BecTHO, MHOTHE
KOMaH[bl (POPMUPYIOT IPU3HAKH PE3YJIBTATOB CBOECH paboThl B peru-
crpe eflags/flags. 310 00CTOATENHCTBO M UCHIONB3YETCS KOMaHIaMU
YCIIOBHOTO Iepexona ais padoTsl. Huxke mpuBeneHsl nepedeHb Ko-
MaHJl YCJIIOBHOTO IEpexo0/1a, aHATU3UPyeMble UMU (JIard U COOTBET-

CTBYIOILINEC UM JIOTUYCCKUC YyCIIOBUS IEPCXOJa.

Komanna COCT;H;;H;T:;?M& VYcnosue nepexona
JA CF=0uZzZF=0 €CJIM BBIIIIE

JAE CF=0 ©CJIM BBIIIE WIA PABHO
JB CF=1 ©CIIH HIDKE

JBE CF=1lumZF =1 €CJIM HIKE WA PABHO

\[@ CF=1 €CJIN TIepeHOC

JE ZF =1 €Clii PaBHO

1z ZF=1 ecm 0

IG ZF =0u SF = OF ecnu OobIe

JGE SF = OF ecii OOJIbIIe MK PaBHO
JL SF <> OF €CJI MEHbIIIEe

JLE ZF=1 umu SF <> OF €CIIM MEHbIIIE WU PaBHO
INA CF=1uZF=1 ©CIJIM HE BHIIIIe

INAE CF=1 €CJIM HE BBIILIE WIH PABHO
INB CF=0 €CJIM He HUXKe

JINBE CF=0 u ZF=0 €CIIM HE HUXKE WM PABHO
INC CF=0 €CJIM HeT IiepeHoca

INE ZF=0 €CJIM HE PaBHO

ING ZF =1 wmm SF <> OF | ecu He OonbIire
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INGE SF <> OF €CIIi He OOJIbIIe WM PaBHO

JNL SF = OF €CJIM HEe MEHbIIIe

INLE ZF=0 u SF=OF €CJIM HE MEHbIIIE WU PAaBHO

JINO OF=0 €CJIM HeT TIePEeTIOTHEHUS

JNP PF=0 €CJIH KOJIMYECTBO €INHUYHBIX OUTOB
pe3ynpTaTa HEYeTHO (HEUeTHBIH Ia-
puTer)

INS SF=0 €CJIM 3HaK IUTIOC (3HAKOBBIA (CTap-
i) OuT pesynbrara paseH 0)

INZ ZF=0 €CJIM HET HYJIs

JO OF=1 €CJIN TIepETIONHEHHE

JP PF=1 €CJIH KOJINYECTBO €INHUYHBIX OUTOB
pe3ynbpTaTa 4eTHO (YETHBIN TapuTeT)

JPE PF=1 TO ke, 9TO B JP, TO eCTh YeTHBIN 1a-
purer

JPO PF=0 TO ke, uTo u JNP

IS SF=1 €CIIM 3HaK MHUHYC (3HAKOBBIH (CTap-

M) OUT pe3ynbTara paBeH 1)

JZ ZF=1 €CJIM HOJIb

Jlorudeckue ycmoBus “Oounpine” U ‘“MeHbIe” OTHOCATCS K CpaB-
HEHMSM [ETOYNCIICHHBIX 3HAYCHHH CO 3HAKOM, a “BBITIE U “HIKE” — K
CPaBHEHUSIM IIeJIOYMCIICHHBIX 3HaYeHNH 0e3 3Haka. Eciiu BHUMAaTeb-
HO TIOCMOTPETh, TO Y MHOTUX KOMAaH]] MOKHO 3aMETHTh OJINHAKOBBIC
3Ha4YeHHs (IIaroB Ui repexona. JTO OOBACHSIETCS HaJMdnueM He-
CKOJIBKHX CHUTYallii, KOTOPbIE MOTYT BBI3BATH OJMHAKOBOE COCTOS-
Hue (raros. B aToMm cinyuae ¢ neipio ynoocTBa acceMOuep J0ImycKaeT
HECKOJILKO Pa3IUYHBIX MHEMOHHUYECKHX 0003HAUCHUU OTHOW W TOM
YK€ MaIlTUHHON KOMAaH/IbI yCIIOBHOTO TIepexoa. DTH KOMaH bl aCCEM-
Oyiepa 1o IeHWCTBHIO aOCOTIOTHO PaBHO3HAYHBI, TaK KaK 3TO OJHA H
Ta K¢ MallliHHAs KoMaHna. M3HaganpHO B MUKpompolieccope 18086
KOMaH/Ibl YCIIOBHOTO TEPEX0/1a MOTJIA OCYIIECTBIATH TOIBKO KOPOT-
KHe Tiepexopl B npezenax -128...+127 Gaift, cuutast oT cleayronen
koMaHbl. Haunnas ¢ mumkpompomeccopa 1386, 3T KOMaHIBI yKe
MOTJIH BBITIONHSTH JIFOOBIE IEPEXO/Ibl B IIPe/IeIax TeKYIIero CerMeHTa
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KOMaH/1. DTO CTaj0 BO3MOKHBIM 3a CUET BBE/ICHHUS B CUCTEMY KOMaH/
MHUKpOTIpoLieccopa JAOMOIHUTEIbHBIX MAIIMHHBIX KoMaHA. [l pea-
JIU3aIMN MEKCETMEHTHBIX MEPEX010B HE00X0AUMO KOMOMHUPOBATD
KOMaH[bl YCIOBHOT'O MEpexoa U KOMaHAy Oe3yCIOBHOTO Mepexoa
jmp. Ilpu 5TOM MOKHO BOCTIOJIB30BAaThCSl TEM, UYTO MPAKTHYECKH BCE
KOMaH/Ibl yCJIOBHOT'O Tepexoja MapHble, TO €CTh UMEIOT KOMaHJBI,
MIPOBEPSIONINE OOpaTHBIE YCIOBUSL.

[Ipumenenue jexz/jecxz:
Komanga | Cocrosiaue ¢uiaros B eflags/flags VYcnoBue nepexonaa
ICXZ HE BIIHSIET eciu peructp CX=0
JECXZ HE BITUSET eciu peructp ECX=0

Komanny jexz/jecxz ynoOHO MCIOJIB30BaTh CO BCEMH KOMaHIa-
MH, UCIIOJIB3YIOIIMMH PErHCTP €cX/cX Uil CBOEH padoThl. DTO KO-
MaH/1bl OPraHU3aluy UUKJIA U LenovYeyHble KoMaHabl. OueHb BaKHO
OTMETHUTH TO, YTO KOMaHJa jCXz/jecXZ, B OTIMYHUE OT IPYIUX KOMaH]
MEPEeX0/1a, MOKET BBIMOJHATH TOJIBKO OJIM3KHE EPEXO0/Ibl B Ipeiesiax
-128...+127 GaiiT, cunTas oT cieayromeii komanabl. [loaToMy ist Hee
0cOOEHHO aKTyajbHa MpodJieMa Nepeaayn yNpaBiIeHUs Jaiee YeM B
yKa3aHHOM AuanasoHe. J{Jist 5Toro MoHO MpHBJIeYb KOMaHIy Oe3y-
CJIOBHOTO Iiepexofa jmp. Hampumep, koMaHay jcxz/jecxz MOKHO UC-
M0JIb30BATh [UIS MPEABAPUTEIILHON MPOBEPKH CUETUYMKA LIUKJIA B pe-
rucTpe cX 1t 00X0/1a IMKJIIA, €CJIM €0 CUCTYUK HYJICBOM.

JMP

(JuMP)

Mepexop 6e3ycnoBHbI

CxeMa koMaHfbl: jmp MeTka

Hasnauenue: ncrosnb3yercsi B IporpamMme JUisi OpraHu3auu 0esy-
CJIOBHOTO IIepexo/ia Kak BHYTPU TEKYILLIEro CErMEHTa KOMaHJl, TaK U 3a
ero npezensl. [Ipyu onpenereHHbIX yCIOBUSX B 3aIIMILECHHOM PEXUME
PaboThI KOMaH/a jMp MOKET UCTIOIb30BATHCS IS IIEPEKITFOUCHUS 33/1a4.

AnroputM paboTbl: KOMaHAa jmp B 3aBUCUMOCTH OT THIIA CBOETO
OIepaHia U3MEHSET COACPKUMOE JTM0O0 TOJIBKO OJJHOTO pEerucTpa eip,
100 000UX PETHCTPOB CS U €ip: €I ONepaHa B KOMaH/Ie jmp — MET-
Ka B TEKyILleM cerMeHTe komanza (a8, 16, 32), To accembuep popmupy-
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€T MAalIMHHYIO0 KOMaHJy, OlepaH/l KOTOPOH SBJISIETCS 3HAYEHHEM CO
3HAKOM, ABJISIOLIMMCS CMEILIEHUEM MIepeX0a OTHOCUTENBHO CIIEIYI0-
et 3a jmp komauabl. [lpu sToM BUze mepexoia U3MEHSETCs TOJb-
KO PEerucTp eip/ip; eciu onepaHj B KOMaHJIE jmp — CUMBOJIUYCCKHIA
uaeHTudukarop siueriku namsatu (ml6, 32, 48), To accembiuep mpen-
rojiaraet, YTo B HEeH HAaXOAUTCA alpec, MO KOTOPOMY HE0OXOANMO
nepeaaTsh yupaBieHue. JTOT aJpec MOKET OBbITh TPEX BHIOB:

1) 3HaueHHeM abCOMIOTHOTO CMEUICHUS! METKH Iepexoja OTHO-
CUTEJIbHO Hayaja CerMeHTa koja. PazMep 3TOro cmemeHus: MOxer
ObITh 16 uu 32 OUT B 3aBUCHMOCTH OT PEKUMa apecalii;

2) nanbHAM yKaszaTelieM Ha METKY Iepexoja B PealbHOM U 3a-
LIUIEHHOM peXXHMax, COJEp)KallluM J1Ba KOMIIOHEHTa ajpeca — Cer-
MEHTHBIH U cMelieHne. Pa3Mepbl 3TUX KOMIIOHEHTOB TAaK)KE€ 3aBUCST
OT YCTaHOBJICHHOTO pexuMa aapecaunu (usel6 wiam use32). Ecnu te-
KyIIUM pEXHUMOM sBIsieTcsa usel6, To ajpec cerMeHTa M CMeIleHHe
3aHMMAIOT 0 16 OHT, MpUYEeM CMEIIEHHE PACHONaracTcsl B MiaeM
CJIOBE JIBOMHOTO CJIOBA, OTBOJAMMOIO MOJ| 3TOT MOJHBIM agpec METKU
nepexona. Eciau TekyImmm pexuMoM sBisieTcs use32, To aipec cerMeH-
Ta M CMEIICHHE 3aHUMAIOT COOTBETCTBEHHO 16 U 32 OUT — B MiIaieM
JIBOMTHOM CJIOBE HAXOAUTCS CMEILIEHHE, B CTapIlIeM — a[Ipec CErMEHTA;

3) agpecoM B 0gHOM U3 16 niam 32-pa3psiIHbIX PETUCTPOB — ITOT
ajipec MpeacTaBisieT co00l adCONIIOTHOE CMEILIEHUE METKH, Ha KOTO-
pYI0 HE0OXOIMMO NepeaTh YIpaBiIeHHe, OTHOCUTENFHO Havaa cer-
MEHTa KOMaH]I.

Jlis moHMMaHusl pa3uuuil MEXaHW3MOB TIepexoJa B pealbHOM
1 3alUIIEHHOM peKnMax HY>KHO IIOMHUTH clieaytoniee. B peansHoM
pEeXKHME MUKPOIIPOIIECCOP MPOCTO M3MEHSET CS U €ip/ip B COOTBET-
CTBHH C COJIEPKUMBIM yKa3aTeis B MaMaTH. B 3amuienHoM pexume
MHUKPOTPOLIECCOP MPEIBAPUTENBHO aHATM3UPYyeT OalT MpaB JOCTyNa
AR B geckpunrtope, HOMEp KOTOpPOTO OIpPENENSIEeTCs M0 COJEPHKH-
MOMY CEIrMEHTHOM 4YacTH ykKa3aTeins. B 3aBHCHMOCTH OT COCTOSIHHA
Oaiita AR MuKponpoleccop BBITOTHsET JIMOO Mepexo, 100 mepe-
KJIFOUEHHE 3a/1a4.

CocrosiHue (hiaroB mocie BBIIOJIHEHHsI KOMaHIbI (32 HCKIIoYe-
HHUEM CITy4asi IepeKIIOYeHNS 3a/1a4): BBIMOJIHEHNE KOMaH bl HE BIHUSI-
eT Ha piaru
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LDS/LES/LFS/LGS/LSS

(Load pointer into ds/es/fs/gs/ss segment register)

3arpyska cerMeHTHoro pervctpa ds/es/fs/gs/ss ykazatenem us namatu
Cxema KomMaHapl: Ids NpMeMHUK,MCTOYHMK

les NPUEMHUK,MCTOYHMK

Ifs NPUEeMHMK,UCTOYHMK

Igs NPMEMHUK,MCTOYHMK

ISS NMPUEMHMK,UCTOUHMK

Haznadenwne: moy4eHne MOJHOTO yKa3aTeNs B BHJIE CETMEHTHON
COCTABJISIOIIEH U CMELICHUS.

AAropuTM paboTHI: aTOPUTM padOTHl KOMaH/IbI 3aBUCHT OT JIEH-
CTBYIOIIETO pekuMa anmpecarnuu (usel6 wmmm use32): eciou usel6, TO
3arpy3uTh MIEPBBIC IBa OaiiTa W3 SUCHKH MaMsITH UCTOYHUK B 16-pas-
PAOHBINA PEeTUCTp, yKa3aHHBIA omepaHaoM mpueMHuK. Cremyromnie
nBa OaiiTa B 00J1aCTH MCTOYHHK JTOJKHBI COZIEPKATh CETMEHTHYIO CO-
CTaBIIAIONIYI0 HEKOTOPOTO aJpeca; OHM 3arpykaroTcs B peructp ds/
es/fs/gs/ss; ecnm use32, To 3arpy3uTh MIEPBBIC YETHIPE OaiTa U3 STUCH-
KM TIaMATH UCTOYHUK B 32-pa3psSaHblil perucTp, YKa3aHHBIA OlepaH-
oM ipreMHUK. Cliemyrorire ABa OaiiTa B 001aCTH HCTOYHUK JTOJDKHBL
CoJIep’KaTh CETMEHTHYIO COCTABIISIONIYIO, MII CENIEKTOP, HEKOTOPOTO
azipeca; OHU 3arpykaroTcs B peructp ds/es/fs/gs/ss.

CoctostHue (pyaroB mocie BBITIOTHEHUS KOMaH/bI: BBHITIOTHEHHE
KOMaH/Ibl He BIHET Ha (IIard.

[Ipumenenue: TakuM 00pazoM, ¢ MMOMOIIBIO JAaHHBIX KOMAaH] B
mape peructpoB ds/es/fs/gs/ss W NMPUEMHUK OKa3bIBACTCS IOJHBIN
aZpec HEKOTOPOH SUCHKH MaMITH. DTO 00CTOSATEITHCTBO MOYHO FWIC-
MOJIb30BaTh, K MPUMEPY, NP padoTe C MENMOYeUHBIMA KOMAaHIaMH,
I7Ie CYIIECTBYIOT JKECTKHE COTJIAIIeHN Ha pa3MelIeHne apecoB 00-
pabareiBaeMbIX cTpoK. [lomHUTE, 4TO MI0Oast 3arpy3Ka CErMEHTHOTO
perucTpa NpruBOANT K OOHOBJIEHHUIO COOTBETCTBYIOIIETO TEHEBOTO pe-
ructpa (cMm. ypok 16). CMoTpuTe Takke OMUCaHUE KOMAaHIBI cmps C
MIPUMEPOM HCTIOTB30BaHHS.

LEA
(Load Effective Address)
3arpyska achdekTMBHOrO agpeca
Cxema KkomaHapl: lea NPUEMHMK,UCTOUHUK
Haznadenwne: momydenne 3¢ peKkTUBHOTO aapeca (CMEIEeHHUs) FC-

TOYHHKA.
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Anroput™m paboThI: AJITOPUTM PAOOTHI KOMAH/IbI 3aBUCHT OT JICH-
CTBYIOLIETO pexkuMa anpecanmu (usel6 umm use32): ecnu usel6, To
B PETHCTp NMPUEMHUK 3arpyxaercs 16-OMTHOE 3HAYCHHE CMEIICHHUS
orepaH]ia UICTOYHUK; €CIIi Use32, TO B perUCTp MPHEMHUK 3arpyKacT-
cst 32-OuTHOE 3HAYCHUE CMEIICHHSI OTICPaH/1a UCTOYHHK.

CoctosiHue (yiaroB mocje BBITIOTHEHUS KOMaHJIbI: BBITIOJHCHHE
KOMAaH/Ibl HEe BIUSCT Ha (iaru

LODS/LODSB/LODSW/LODSD

(LOad String Byte/Word/Double word operands)
3arpy3ska cTpoku 6anToB/CnoB/ABONHBIX CIOB
Cxema koMaHAabl: lods MCTOYHMK

lodsb

lodsw

lodsd

Hasnauenwue: 3arpy3ka ajeMeHTa U3 TOCJIEIOBATEIbLHOCTH (Iie-
MIOYKH) B PETUCTP-aKKyMyJIsTOp al/ax/eax.

AJropuT™M paboTHI: 3arpy3uTh JJIEMEHT W3 SUCHKU MaMSITH,
azpecyeMoii nmapoii ds:esi/si, B peructp al/ax/eax. Pazmep snemenra
orpeieNsieTcs HesIBHO (11 KoMaH b1 l0ds) Witk SIBHO B COOTBETCTBUU
C MpUMEHsIeMO# KomaH o (1y1st komaun lodsb, lodsw, lodsd); u3me-
HUTh 3HAYCHUE PETUCTPA Si HA BEIHUHHY, PABHYIO JJIMHE dJIEMEHTA
LIEMIOYKHY. 3HAK 3TOW BEJIMYMHBI 3aBUCHT OT cOCTOsiHUS (piara df: df=0
— 3HAYCHUE IOJIOKUTEIIBHOE, TO €CTh IPOCMOTp OT Hayaya IeTOYKH
K ee koHIly; df=1 — 3Ha4YeHHe OTpUIIATEIILHOE, TO €CTh MPOCMOTP OT
KOHIIA I[CTTIOYKU K €€ Hayay.

CocrosiHue (haroB mocie BBIMTOTHEHUST KOMAH/IbI: BBIMTOJHEHUE
KOMaH/Ibl HE BIHSET Ha (Jiary.

LOOP

(LOOP control by register cx)
YnpaBneHue LMKIIoM Mo cx

Cxema komaHAabl: loop meTka

HasnaveHnwue: opraHuzanus IUKIa CO CYSTYUKOM B PETUCTPE CX.

AnroputM paOOTHI: BBITIOJHUTH JCKPEMEHT COJEPKUMOIO pe-
TUCTpa €CX/CX; aHaJIM3 PErucTpa ecx/cx: ecnu ecx/cx=0, mepenarsb
yIpaBJeHHe cienyrolie 3a loop komane; ecinu ecx/cx=1, nepeaarsb
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yIpaBJICHHE KOMaH/Ie, METKa KOTOPOH yKa3aHa B Ka4eCTBE ONepaHia
loop.

CoctosiHue (hyiaroB mocje BBITIOTHEHUS KOMaH]IbI: BBITIOJHCHHE
KOMAaH/Ibl HE BIUSCT Ha (iaru

LOOPE/LOOPZ

LOOPNE/LOOPNZ

(LOOP control by register cx not equal 0 and ZF=1)
(LOOP control by register cx not equal 0 and ZF=0)
YnpasrieHne LMKNOM Mo CX C y4eToM 3HadeHus cpnara ZF
Cxema KoMaHfb!: loope/loopz meTka
loopne/loopnz meTka

Hasnauenwue: opraHu3anys UKIa CO CYSTYUKOM B PETUCTPE CX C
yueToM rara zf.

Anroputm paboThI: BEIIOIHHUTH JIEKPEMEHT COACPKHMOTO PErH-
CTpa ecx/cX; MPoaHAIM3UPOBATh PErUCTP ecX/cX: eciu ecx/cx=0, ne-
penathb ynpasJeHHe cienyroliel 3a loopxx komaHe; ecinu ecx/cx=1,
nepeaTh yrpaBieHue KOMaH/Ie, METKa KOTOPOH yKa3aHa B Ka4yeCTBE
onepanaa loopxx; ananu3 ¢ara zf: ecnm zf=0, it xkomann loope/
loopz 3TO O3Ha4aeT BHIXOJ W3 LUKIA, JUis KoMaH loopne/loopnz —
nepexoJl K Hadaiy nukia; ecnu zf=1, mis komany loope/loopz 3to
O3HAuaeT MEepexoJ| K Havaly IMKIa, Uil KomaHa loopne/loopnz —
BBIXOJ U3 LIHKJIA.

CoctosiHue (pyiaroB 1ocje BBITIOJTHEHUS KOMaHJIbI: BBITIOJHCHHE
KOMAaH/Ibl HE BIIUSCT Ha (iaru

MOV

(MOVe operand)

Mepecbinka onepaHaa

Cxema KomMaHApl: MOV NPUEMHUK,MCTOYHMK

Hasnauenwue: mepechuika JaHHBIX MEX/Ty PETUCTPAMU WA PETH-
CTpaMH U MaMSITHIO.

AJropuT™ paboTHI: KOMTUPOBAHKE BTOPOTO OMEPaHa B MEPBBIH
OTIepaH/I.

CocrosiHue (haroB mocie BBIMTOTHEHUST KOMAH/IbI: BBIMTOJHEHUE
KOMaH/Ibl HE BIIMSET Ha (Jiaru

MOVS/MOVSB/MOVSW/MOVSD
(MOVe String Byte/Word/Double word)
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Mepecbinka cTpok 6anToB/CroB/ABONHbLIX CIOB
Cxema KoMaHgbl: MOVS NPUEMHMK,MCTOYHMK
movsb

movsw

movsd

Haznagenwne: mepechuika 2IeMEHTOB JIBYX ITOCIIEIOBATEIHHOCTEH
(TIemouex) B maMsTH.

AATOpUTM PabOTHI: BHITIOIHATH KOMTUPOBaHUE OaiiTa, CII0OBa WIIH
JBOMHOTO CJIOBA M3 ONEpaHa NCTOYHUKA B ONIEPaH]] MPUEMHUK, MTPH
9TOM a/Ipeca dJIEMEHTOB MPEIBAPUTENHHO JOKHBI OBITH 3aTPyKEHBI:
aZpec UCTOYHUKA — B Tapy peructpoB ds:esi/si (ds mo ymordanuro,
JIOITYCKAeTCs 3aMEHa CETMEHTA); aJipec MPUEeMHHUKa — B Mapy peru-
ctpoB es:edi/di (3amMeHa cerMeHTa HE JOIMMyCKAeTCs); B 3aBUCUMOCTH
oT coctostHUS (iara df m3MeHnUTs 3HaUEeHHUE PerucTpoB esi/si u edi/
di: ecmr df=0, TO YBETWYIHUTH COMEPIKUMOE ITUX PETUCTPOB HA JTHHY
CTPYKTYPHOTO dJIeMeHTa TocienoBaTensHocTH; ecnu df=1, To ymeHsb-
IIUTH COJIEPKUMOE ITHX PETUCTPOB HA JITMHY CTPYKTYPHOTO dJIEMEH-
Ta MOCJIEZIOBATEIFHOCTH; €CJIN €CTh pe(UKC TOBTOPEHHS, TO BBITION-
HHTD OTIpeIeIsIEeMbIe UM JEHCTBUS (CM. KOMaHIY rep).

CoctostHue (yaroB mocje BBITIOTHEHHUS KOMaH/IbI: BBHITIOJTHEHHE
KOMAaH/Ibl HE BIUSET Ha (uaru

[IpumeHeHune: KOMaH bl IEPECHUIAIOT AIEMEHT M3 OJIHOU SIYeUKU
MaMsATH B APYTyr0. PasMepsl mepechutaeMbIX 3JIEMEHTOB 3aBHCAT OT
puMeHsseMoi koMaHael. KomManma movs MokeT padoTaTh ¢ dJIeMeH-
TaMH1 pa3MepoM B OaHT, CIIOBO, TBOMHOE CIIOBO. B kauecTBe omepaHaoB
B KOMaHJIe YKa3bIBAIOTCS HIECHTH(PHUKATOPHI ITOCIE0BATEIHHOCTEH
9THX 3JIEMEHTOB B TaMsTH. PeanbHo 3TH naeHTH(GpuKaTopsl HCIOIb3Y-
FOTCS JTUTIIG JJIS TIOJTY9EHUS TUTTOB JIIEMEHTOB TIOCIIeI0OBATEIFHOCTEH,
a WX azpeca JOJDKHBI OBITH MPEIBAPUTENHHO 3arpy’KeHBl B yKa3aH-
HBIE BBIIIE MTApbl PETUCTPOB. TpaHCHsATOp, 00padboTaB KOMaHIy MOVS
Y BBISICHUB THII OTIEPAH/IOB, TEHEPUPYET OJIHY U3 MAITHHHBIX KOMaH/T
movsb, movsw mwix movsd. MamuHHOro aHajaora Jjis KOMaHIbl MOVS
Het. [lyia agpecanu orepan/ia MPUEMHHIK 0053aTeNbHO JOJDKEH HC-
TOJTE30BATHCS PETHCTD €S.

st Toro 9To0bI 3TH KOMaH/Ibl MOKHO OBIIIO MICTIONIB30BATh IS
MIEPECBUTKHA TTOCIIEZIOBATEIFHOCTH 3JIEMEHTOB, HMEIOIINX pa3Mep-
HOCTB OalT, CJI0BO, ABOWHOE CIOBO, HEOOXOIUMO HCIIOIL30BATh TIpe-
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¢uxc rep. Ilpepukc rep 3acraBnsgeT UUKIMYECKH BBIIOIHATHCS KO-
MaH/Ibl IEPECHIIKH 0 TEX MOP, MOKa COACPKUMOE PETHUCTPA €CX/CX HE
CTaHEeT PaBHBIM HYJIIO.

NEG

(NEGate operand)

M3meHnTb 3Hak onepaHaa

Cxema KoMaHfbl: neg UCTOYHUK

Ha3nauenue: u3MeHeHue 3HaKa (TMOJy4YEeHHE ABOMYHOTO JIOTOJI-
HEHUS) HICTOYHHUKA.

ANTOpUTM pabOTHI: BBIIOIHUTE BhduTaHue (0 — ICTOYHHK) U MO~
MECTHUTh pe3yJIbTaT Ha MECTO MCTOYHMKA; €CIIM UCTOYHHK=0, TO ero
3HAUCHUE HE MEHSETCS.

CocTosiHue (y1aroB 1mociie BHIOJIHEHHST KOMaH/IbI (€CIH Pe3yib-
TaT HYJIEBOK):

11 07 06 04 02 00
OF SF ZF AF PF CF
r r r r r 0

Cocrostaue (haroB 1MOCye BBITIOJHEHNS KOMaHABI (€CITH Pe3yITb-
TaT HEHYJICBOK):

11

07

06

04

02

00

OF

SF

ZF

AF

PF

CF

T

T

r

T

T

1

NOP

(No OPeration)

HeT onepauun

Cxema KoMaHfbl: nop

Haznauenue: mycras komasja.

Anroput™ paboThl: HE MPOU3BOANT HUKAKUX ACHCTBHM.

CocrosHue (pnaros mocie BBITOTHEHUS! KOMaH/IbI: BBIIIOJTHEHUE
KOMaH[bl He BIMSET Ha (Iaru

[Tpumenenue: KoMaHaa NOpP, 3aHUMast OJMH OAKMT, MOXKET UCIIONb-
30BaThCs JUIsl PE3EPBUPOBAHUS MECTa B CETMEHTE KOJa MJIM OpraHu-
3alluM IPOTrpaMMHON 3alepKKku. B kadecTBe WiumocTpaniid MOYKHO
00paTUTHCS K IPUMEPY, MPUBEJCHHOMY B ONMCAaHWU KOMaHAbI hit. B
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3TOM MpUMEpe KOMaHIy NOP MOYKHO MCIOJIB30BaTh BMECTO jmp $+2.
Hasnauenue jmp $+2 B 3TOM pparmenTe — 3a7eprKKa sl CHHXPOHHU-
3aluK paboThl MUKPOMIPOLIECCOPa U allllapaTypbl KOMIIBIOTEPA.

OR

(logical OR)

Jlornyeckoe BknovatoLlee UIMA

Cxema koMaHgabl: Or NpUeMHIK,Macka

Haznauenwue: oneparus noruueckoro MJIN Hag Outamu onepas-
Jla Ha3HAYCHUS.

Anroput™m paboOThI: BBIMOIHUTH Omnepaiuio jorudeckoro MJIN
Haj OWTaMU OlepaH[a HAa3HAYCHUs, UCIOJIb3ysl B Ka4eCTBE MACKH
BTOpOI#1 oriepan — Macka. [Ipu atom Out pesynbrara paBeH 0, eciu
COOTBETCTBYIOIIME OUTHI ONEPAHIOB MacKa U Ha3HaueHUs paBHbI 0, B
IIPOTUBHOM CJTy4ae OUT paBeH 1; 3amucaTth pe3ysibTaT ONepaIiy B UC-
TOYHUK (OTEpaH]] MacKa OCTAeTCsl HEM3MEHHBIM); YCTAHOBUTH ()J1ary.

CoctosiHue (py1aroB 1ocje BBITIOTHEHHS KOMaH IbI:

11 07 06 04 02 00
OF SF ZF AF PF CF
0 r r ? r 0
POP

(POP operand from the stack)
M3BneyeHve onepaHaa 13 cteka
Cxema KoMaHfbl: pop NPUEMHMK

Ha3znauenue: u3BieUeHUE CI0BA WM ABOMHOIO CJIOBA U3 CTEKA.

Anroput™m paOOTBI: aNropuT™M padOThl KOMaHIBl 3aBHCUT OT
YCTaHOBJIGHHOTO aTpuOyTa pa3mepa aapeca — usel6 wmm use3?2: 3a-
IPY3UTh B IPUEMHUK COJCPKUMOE BEPILMHBI CTeKa (azpecyercs mna-
poii ss:esp/sp); YBEIUYHTh COAepKUMoe esp/sp Ha 4 (2 Oaiita) mis
use32 (COOTBETCTBEHHO TS usel6).

CocrosiHue (hraros mocie BBIIOIHEHUS! KOMaH/Ibl: BBIIIOJHEHHUE
KOMaH[bl HE BIMSET Ha (uaru

POPF
(POP Flags register from the stack)
M3BneyeHve pernctpa ¢naros 13 cTeka
Cxema KoMaHfbl: popf
HasznaueHue: u3BjieyeHue U3 CTEKa CJI0BA U BOCCTAHOBJICHUE €0
B peructp ¢aros flags.
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A.]'II‘OpI/ITM pa60TI:I: U3BJICYDb U3 BEPUIMHBI CTCKA CJIOBO U IIOMECTUTDH
€ro B perucrtp ﬂags; YBCIIMYUTH 3HAUCHUC YKA3aTCIIsI CTCKA €SP Ha 2.
CocrosiHre (bnar OB ITOCJIC BBIIIOJIHEHW S KOMAaH/bI:

14 (1312 |11 10 |09 |08 07 |06 04 (02 |00

NT |IOPL [OF |DF |[IF TF |SF |ZF |[AF |PF |CF

T r r T T T T T T T T

[Ipumenenue: komanga popf o npuHLIUITY paboThI SBISIETCS 00-
patHoii komanze pushf u ucronp3yercs 151 BOCCTAHOBJICHUS U3 CTe-
Ka conepxumoro peructpa ¢uaros eflags. BosmMoxHBIM BapuaHTOM
HCTIONBb30BaHMs ATOM KOMaHIBI SIBISIIOTCS HPOrpaMMbl 00paboTKu
MPEpBIBAaHUN WM IPYTUE CIIyYau, B KOTOPHIX HEOOXOIUMO COXPaHSITh
HEKOTOPBIH JOKaIbHBIA KOHTEKCT IIpoliecca Berurciaenus. M3-3a Toro,
yro peructp eflags/flags HemocpencTBeHHO HemocTyneH, KOMaHIa
popf siBisleTCsl OAHOM M3 HEMHOTHX BO3MOXKHOCTEH BIIMSIHUSI HA €TO0
COJEPIKUMOE.

PUSH

(PUSH operand onto stack)

Pa3melleHne onepaHia B cTeke

Cxema KoMaHfbl: push UCTOYHVMK

Haznauenwue: pa3mernieHue COIEpKUMOTo ONepaHaa HCTOYHHUK B
CTEKe.

Anroput™m paboTbl: yMEHBIIUTH 3HAYCHUE yKa3aTelsl CTeKa esp/
sp Ha 4/2 (B 3aBUCUMOCTH OT 3HaYCHHUs aTpUOyTa pa3mepa ajapeca —
usel6 nnm use32); 3anmucaTh UCTOYHHMK B BEPILIUHY CTEKa (agpecye-
MYIO [apoi Ss:esp/sp).

CocrosiHue (pnaros mocie BBIOJHEHUS! KOMaH/Ibl: BBIIIOJHEHUE
KOMaH[Ibl HE BIMSCT Ha (Jaru

PUSHF

(PUSH Flags register onto stack)
PasmelleHne pernuctpa craros B cTeke
CxemMa KomaHAabl: pushf

Haznauenwue: pazMeleHue B BepIInHE CTeKa (SS:Sp) COAEPKUMO-
ro peructpa ¢aaros flags.
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AHI‘OpI/ITM pa60TBI: YMCHBUIUTDL 3HAYCHUC YKA3aTCJId CTCKA SPp Ha
2; NOMECTUTD B BEPIIMHY CTCKA COACPIKUMOC pETUCTPaA ﬂags.

CocrosiHre (bJ'IaFOB IIOCJIC BBIIIOJTHCHUS KOMaHAbI: BBIIIOJIHCHHEC
KOMaH/Abl HC BJIMACT Ha (bHaFI/I

REP/REPE/REPZ/REPNE/REPNZ
(REPeat string operation)
MoBTOPUTL LieNoYeYHyto onepawmio
Cxema KoMaHfbl: rep
repe

repz

repne

repnz

Hasnavenwue: ykazaHue yCIIOBHOTO U O€3yCIIOBHOTO ITOBTOPCHHUS
CIEeAYIOLIEN 3a TaHHOW KOMaHJ0M LIENOYEUYHON ONEpaliu.

Anroput™m paboThI: AITOPUTM PaOOThI 3aBUCUT OT KOHKPETHOTO
npedukca. [Ipedukceol rep, repe u repz Ha camMoOM JIeie UMEIOT OJIH-
HAKOBBIM KOJI OIE€palMu, UX ACHUCTBUS 3aBUCAT OT TOW LIENOYEUHOU
KOMaH/bl, KOTOPYIO OHU MTPEABAPSIIOT:

® r€p UCHOJIB3YETCH MEPEN CIEAYIOIIMMHU LIENOYEYHbIMH KOMAaH-
JlaMH ¥ UX KPaTKHUMH 3KBUBAJICHTAMH: MOVS, stos, ins, outs. /leiicTBus
rep: aHajiu3 COJEPHKUMOIO CX:

— ecnu ¢x<>0, TO BBIMOJIHUTH LEMOUYCYHYI0 KOMAaHIY, CIIEIYIO-
Y10 32 JAaHHBIM MPE(UKCOM U TIEPEUTH K mary 2;

— eciu cx=0, To mepenaTh ynpaBlieHUe KOMaH/Ie, CAeayIoeH 3a
JTAHHOH IIeTI0YeYHON KOMaH 101 (BBIMTH U3 IMKJIA TIO Tep);

— YMEHBIIIUTh 3HAUYCHUE CX=CX—] U BEpHYThCS K Imary 1;

® repe U repz UCIONb3YIOTCS NEPE CIEAYIOINMHI UEMOUEYHBIMU
KOMaHJaMH U UX KpaTKUMH 3KBUBAJIEHTaMH: cmps, scas. [lencTBus
repe U repz: aHaJu3 COACePKUMOTo cx u (hnara zf;

— ecnu ¢x<>0 wim zf<>0, TO BBITOIHUTH IIETIOYCYHYIO KOMaH]IY,
CJICYIOIIYFO 32 TaHHBIM NPe(UKCOM, U IEPEHTH K mary 2;

— eciu cx=0 umu zf=0, To nepenaTh ynpasieHUe KOMaH/e, Clie-
JIYFOILIEH 32 JIAaHHOM 1eTI0YeYHON KOMaH 01 (BBIATH U3 LIUKJIA TI0 Tep);
YMEHBIIUTH 3HAYCHUE CX=CX-1 U BEepHYThCS K 1Iary 1;

® repne U repnz TAKKE UMEIT OJUH KOJ ONEpaluyd U UMEIOT
CMBIC]I MPHU HCIOJb30BaHUU NEPEH CIEAYIOIIUMH LEMOYEYHBIMU
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KOMaHJaMH U UX KpaTKUMH 3KBHUBAJEHTaMH: cmps, scas. [lencTBus
repne u repnz: aHajau3 COACPKUMOTO cX U (uara zf:

— ecimu ¢x<>0 wnu zf=0, TO BBINOIHUTH IETIOYCUYHYIO KOMaH]Y,
CJICYFOIIYFO 32 TaHHBIM NPEe(PUKCOM U IIEPEUTH K 1mIary 2;

— ecnu cx=0 wm zf<>0, To nepeaaTh yrnpaBieHue KOMaH/e, Clie-
JIYFOILIEH 32 JIAHHOM 1eTI0YeYHON KOMaH 0! (BBIMTH U3 [IUKJIA TI0 Tep);

— YMEHBIIIUTD 3HAUYCHUE CX=CX—] U BEepHYThCSA K mary 1.

CoctosiHue (y1aroB 1ocje BBITIOTHEHHS KOMaH/IbI:

06

ZF

r

[Ipumenenue: KoMaHAbl r€p, repe, repz, repne u repnz B CUILY
cneruduKy cBoel paboThl Ha3biBatOTCs Npedukcamu. OHU UMEIOT
CMBICJI TOJIBKO IIPY MCIIOJIb30BAHUM LIEMIOYEUYHBIX OINEpaluid, 3acTaB-
JIsisl VX IMKJIAYECKH BBITIOJIHITHCS U TEM CaMbIM 03 OpraHu3aluu
BHEIIHEro IMKiIa 00pabaThiBaTh IMOCIIEIOBATEIBHOCTH JJIEMEHTOB
(bMKCUPOBaHHOW JTUHBL. BOJBIIMHCTBO MPUMEHSIEMBIX MPEe(PHUKCOB
SIBJIIFOTCSL YCIIOBHBIMU, TO €CTh OHHU TPEKpalarT padoTy Iernovyed-
HOW KOMaH/bl [PY BBIIIOJHEHUH ONPEAEIEHHBIX YCIOBUH.

RET/RETF

(RETurn/RETurn Far from procedure)
BosBpaT 6nvxHWI (anbHWiA) 13 npouenypbl
Cxema KoMaHfbl: ret

ret yucno

Haznauenue: BO3BpaT ynpaBieHUs U3 MPOLEILYPhI BbI3bIBAIOIICH
porpaMMe.

AnroputM paboThl: paboTa KOMaH/ABI 3aBUCHT OT THIIA MPOIe-
JOypbl: AJisl poueayp ONMKHEro THIa — BOCCTAHOBUTH M3 CTEKa CO-
Jep KuMoe eip/ip; Ui mpoLeayp JalbHEro THIIA — MOCIIeI0BATEIEHO
BOCCTAHOBHUTb M3 CTEKa COAEPIKUMOE €ip/ip U CEerMEHTHOT'O perucTpa
Cs. €CITM KOMaH/1a ret UMeeT ONepaH]l, TO YBEIHYUTD COIEPKUMOE esp/
Sp Ha BEJIMYHMHY OINEpaHa YMCIIO; MPH 3TOM yUUTHIBAeTCSl aTpHOyT
pexxuMa aapecanund — usel6 nnm use32:

— ecnu usel6, To Sp=(SpTUnCIO0), TO ecTh yKa3aTesb CTeKa CABH-
raercsi Ha Yuciio OaiT, paBHOE 3HAUEHHUIO YUCIIO;
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— ecim use32, To sp=(spt2*umcio), TO ecTh yKa3aTelb CTeKa
C/IBUTAETCSI HA YUCIIO CJIOB, PABHOE 3HAUCHHIO YKCIIO.

CocrosiHue (haroB mocie BBIMTOTHEHUSI KOMAH/IbI: BBIMTOJHEHUE
KOMaH/Ibl HE BIHSET Ha (Jiary.

SAL

(Shift Arithmetic operand Left)

Casur apudmeTrnyecknin onepaHia Bneso

Cxema KoMaHfbl: sal onepaHa,konM4ecTBo_COBUroB

HaznaueHue: apI/I(bMGTI/I‘lGCKI/Iﬁ CABUI OII€paH/a BJICBO.

AHI‘OpI/ITM pa6OTLIZ CABUT BCECX OuTOB OIrepaH/a BJICBO Ha OJAUH
paspan, npu 3ToM BLI,Z[BI/IFaeMBIfI cleBa OWT CTAHOBUTCS 3HAYCHUEM
(bnara nepeHoca Cf; OAHOBPEMCHHO CIIpaBa B OICPAaHJ BABHUIACTCH
HyneBOﬁ 6I/IT; YKa3aHHbIC BBILIC IBA ,Z[eflCTBPISI MMOBTOPAIOTCS KOJIMYC-
CTBO pas, paBHOC 3HAYCHHIO BTOPOI'O OICpaH/a.

CocrosiHre (1).]'[31" OB ITOCJIC BBIIIOJIHECHU S KOMAaH/bI:

11 00
OF CF
r r

[Ipumenenne: komanga sal MCTIONB3yeTCs I CIBUTA Pa3psiioB
oriepaHa BieBo. Tak e, Kak U I IPYTUX CABHIOB, 3HAYCHHE BTO-
poro orepaHfa (CueTdWka cIBHTra) orpaHudeHo awarazoHoM 0...31.
OT0 00BSICHAETCSA TEM, YTO MUKPOTIPOIIECCOP MCTIONB3YET TOIBKO TISITh
MJIQIINX Pa3psAA0B KOJMYECTBO PA3psIOB. AHAIOTHYHO APYTHM KO-
MaHJaM CIBUTa coxXpaHseTcs 3¢ heKT, CBI3aHHBIN C TOBeIeHNEM (iara
of, 3Ha"ueHNe KOTOPOTO MMEET CMBICT TOJIBKO B OTEpAlUsAX CIBUTA HA
onuH paspsan: ecim of=1, To Tekymee 3HaueHUe (rara cf u BEIIBHTac-
MOTO CJIeBa OWTa orepaHia pa3audHbl; eciau of=0, To TekyIiee 3HaUe-
Hue ¢urara cf v BEIIBUTAaEMOTO clieBa OMTa OTnepaHaa COBIAIAIOT.

O10T 3 (PeKT, Kak BBl TOMHHUTE, 00YCIOBJICH TeM, uTo ¢iar cf
YCTaHABIMBAETCS B €MHUITY BCAKHIA pa3 MPU W3MEHEHUH 3HAKOBOTO
paspsia orepasya.

Komanny sal ynoO6HO nCIons30BaTh AT YMHOMKEHHS I€JIOYHC-
JIEHHBIX OTIEpaHIOB Oe3 3HaKa Ha crereHn 2. KcraTu ckasarth, 31O ca-
MBI OBICTPBIA CIOCO0 TAKOTO YMHOKEHUS; YMHOXKHUTH COJIEPKUMOE

ax Ha 16 (2 B crernenu 4).
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SAR

(Shift Arithmetic operand Right)

Casur apudmeT4eckmin onepania Bnpaso

Cxema KoMaHfbl: sar ornepaHg,KonMyecTBo_CcaBuroB

Haznauenwue: apudmeTndeckuil CABUT onepaH/ia BIpaso.

AnroputM paboThl: CABUT BCEX OMTOB oOlepaHza BIPaBO Ha OJIMH
paspsid, MpU STOM BBIIBHIAeMBIH CIpaBa OUT CTAHOBUTCS 3HAYCHHEM
¢nara nepenoca cf; oOpaTuTe BHUMaHHE: OAHOBPEMEHHO CJIeBa B OIle-
paHj1 BIBUTAETCS HE HYJIEBOM OUT, a 3HAUSHHUE CTapIIero OuTa ornepania,
TO €CTh [10 MEpEe CABUTa BIIPABO OCBOOOKIAIOINECS MECTa 3AIIOTHSFOTCS
3HauUEHHEM 3HaKOBOro paspsiaa. Ilo 3Tolf mpuuMHE 3TOT THII CIBUra M
Ha3bIBaeTCs apu(METUIECKUM; YKa3aHHBIC BBIILE J1BA ICUCTBUS MTOBTO-
PSIOTCS KOJIMUECTBO pa3, paBHOE 3HAYEHUIO BTOPOTO ONEpaH/a.

CocrosiHue (pnaroB mocie BHITOTHEHUS! KOMAH/IbL:

11 00
OF CF
r r

[MpuMeHeHue: KOMaH/a Sar UCIOIb3YeTCsl JUIsl apUPMETHIECKO-
rO CJBWTa pa3psioB ollepaHja BIpaBo. Tak ke, Kak U JUIs JIPYyTuX
C/IBUTOB, 3HAUEHHE BTOPOTO OMEpaHa (CUECTUMKA C/IBUTA) OTpaHHUe-
HO nmuarnazoHoM 0...31. DTo 0OBICHIETCS TeM, UTO MHKPOIIPOIIECCOP
WCTIONB3YET TONBKO MATH MIAJIIIAX PA3PSIOB ONepaH/a KOJIUIECTBO
paspsmoB. B ornmuame ot apyrux komaH caBura duiar of Bcerma copa-
CBIBAETCS B HOJIb B OIEPAIHMSAX CJBHUTa HA OJMH Pa3psill.

KomaHy sar MOYKHO HCIIONB30BaTh JIJIs JICJICHUS EIOYNCIICH-
HBIX OTIEPAH/IOB CO 3HAKOM Ha CTETICHH 2.

SCAS/SCASB/SCASW/SCASD

CkaHupoBaHMe CTPOKM GanTOB/CrOB/ABONHBLIX CIIOB
ASCII-koppeKuust nocrne CroxeHusi

Cxema KoMaHfbl: scas NpUeMHMK

scasb

scasw

scasd

Haznadenwne: moucK 3HaYEHUS B TIOCIEAOBATECILHOCTH (TIETIOUKE)
SJIEMEHTOB B IAMSITH.
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Anroput™M paboThl: BBIIIOJHUTH BHIYUTAHUE (DIEMEHT LETIOYKH-
(eax/ax/al)). DieMeHT 1eTIOYKH JIOKaU3yeTcs mapoi es:edi/di. 3ame-
Ha CETMEHTa €s He JOIyCKaeTCs; IO pe3yJbTaTy BBHIYMTAHUS ycCTa-
HOBHUTH (pyiaru; M3MEHUTH 3HaueHue peructpa edi/di Ha BeTHUUHY,
PaBHYIO AJMHE DJIEMEHTa LENOYKH. 3HAK 3TOH BETMYUHBI 3aBHCUT
ot coctosinus (prara df: df=0 — BenmuYMHA MOJIOKUTENBHAS, TO €CTh
MIPOCMOTP OT Havaja IeMoYKH K ee KoHIy; df=1 — BenmunHa oTpuna-
TeJIbHAsI, TO €CTh MPOCMOTP OT KOHIIA LIEMIOYKH K e¢ Havaiy.

CocrosiHue (praros mocie BHITOTHEHUS! KOMAH/IBL:

11

07

06

04

02

00

OF

SF

ZF

AF

PF

CF

r

r

r

T

r

[Ipumenenune: KOMaHIbl CKAHMPOBAHHS CPAaBHUBAIOT 3HAYCHHE B
peructpe eax/ax/al ¢ sueitkoit maMsATH, JOKAIM3yeMOU IMapoil peru-
ctpoB es:edi/di. Pa3mMep cpaBHUBaeMOTO dJI€MEHTA 3aBHCHT OT IIPH-
MeHseMol KomaHAbl. KomaHma scas MOXKeT padoTaTh ¢ dJIEMEHTaMH
pasMepoM B 0aiT, CJIOBO WJIM JBOITHOE CIIOBO. B kadecTBe ormepaH-
Jla B KOMaHJle YKa3bIBaeTCs WACHTHU(UKATOP IIOCIIE0BATEIHHOCTH
9JIEMEHTOB B MaMATH. PeaqbHO 3TOT MACHTU(UKATOP HCIOIB3YETCS
TG AU TIONMYYeHHs THIA 3JEMEHTOB ITOCIIEIOBATEIHHOCTH, a €€
ajZipec J0JDKEH OBITh MPeIBAPUTENHHO 3arpy’KeH B YKa3aHHYIO BEIIIIE
napy peructpoB. TpaHcisaTop, 00paboTaB KOMaHIy Scas W BEISICHUB
TUT ONEpPaHAOB, TEHEPUPYET ONHY W3 MAIIMHHBIX KOMaHI: scasb,
scasw wiH scasd. MaImMHHOTO aHajiora JijIsl KOMaHJbI scas Het. Jlist
ajipecariiy orepan/ia HICTOYHUK 0053aTeIbHO TOJDKEH UCIIOIB30BaTh-
Csl pETHCTD €.

Juisg Toro 9TOOBI 3Ty KOMaHIY MOKHO OBIJIO MCTIOJB30BATh IS
MOVCKA 3HAYSHHS B TTOCTIETOBATEIFHOCTH 2JIEMEHTOB, MMEIOIITUX Pa3-
MEpPHOCTH OaiT, CJIOBO WM TBOWHOE CIIOBO, HEOOXOIUMO HCITOJIH30-
BaTh OJWH U3 MPEHUKCOB repe Wi repne. DTH NpeUKCH HE TOIBKO
3aCTaBISAIOT IIUKIMYECKH BBITTOIHATHCS KOMaHy TTOMCKA, TIOKa ecX/
cx<>0, HO W OTCJICKHBAIOT cocTossHME Qurara zf (cM. KoMaHABI rep/
repe/repne).

SHL
(SHift logical Left)
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CaBur nornyeckunin onepaHia Brneso
CxeMa KoMaHbl: shl onepaHa,konMyecTso_caBuUros

HasznaueHue: 1oruueckuii CIBUT OINepaH]ia BIEBO.

ANTOpUTM pabOTHI: CABUT BCEX OMTOB OTIEPAHIIA BJICBO HA OJHUH
paspsl, IPU 3TOM BBIIBUTAEMBIN ClieBa OUT CTAHOBUTCS 3HAUCHUEM
(bmara mepenoca cf; 0OJHOBPEMEHHO CJICBa B OTICPAH]] BIBUTACTCS HY-
JIeBOH OWT; yKa3aHHBIC BEIIIC JBa MEHCTBUS MOBTOPSIOTCS KOJHMYC-
CTBO pa3, paBHOE 3HAUCHHUIO BTOPOTO OTIepaH/Ia.

CocrostHUE ()ITaroB TOCTIE BRITOTHCHIS KOMaH/IbI:

11 00

OF CF

r r

[Tpumenenue: komanaa shl ucmonp3yercs s caBura paspsaaoB
orepan/ia BiIeBo. Ee MammHHBIN KO WASHTHYEH Koay sal, moatomy
BCsl mHGpOpMAIs, TpUBEACHHAS s sal, OTHOCHTCS B K KoMaHe shl.
Komanpa shl ucrionb3yercst ans casura paspsiioB omnepaHaa BIIEBO.
Tax ’xe, KaKk W JJIs IPYTHX CIBHUIOB, 3HAYEHHWE BTOPOTO OIEpaHsa
(caeTymkk caBura) orpaHudeHo auanazoHoMm 0...31. 3To oOwscHsAETCS
TEM, 9YTO MUKPOIIPOIIECCOP UCIIONB3YET TOIBKO MATh MIA/IIINX pa3psi-
JIOB OIepaHa KOJIWYECTBO pa3psioB. AHAIIOTHYHO APYTUM KOMaH-
JaM cIBUTa coxpanseTcst 3G deKT, CBsI3aHHBIN ¢ MoBeneHueM (iara
of, 3HaUeHNEe KOTOPOTO MMEET CMBICI TOJIFKO B OIIEpAIlHAX CIIBUTA Ha
onuH pa3psia: eciu of = 1, To Tekymiee 3HaueHue Qurara cf u BeIABUTA-
€MOTO ClIeBa OMTa oTnepana pa3udHbl; eciu of = 0, To TekyIIee 3Ha-
geHue ¢uara cf ¥ BBIIBUTAEMOTO clieBa OMTa OllepaHIa COBIAIAIOT.

O10T 3h(eKT, Kak BB IOMHHATE, 00YCIOBIECH TeM, 4To (uar of
YCTaHABIMBAETCS B €MHUITY BCAKHIA pa3 MPU W3MEHEHUHN 3HAKOBOTO
paspsijia orepasya.

Komanmy shl yno6HO MCTIONB30BaTh IJI1 YMHOKCHHUS IICIIOTHC-
JICHHBIX OTICpaHIOB Oe3 3HaKa Ha crereHn 2. KcraTu ckasarp, 3To ca-
MBI OBICTPBIN CTTIOCO0 YMHOKEHUS; YMHOXHUTH COAEPKHMOE ax Ha
16 (2 B cremienu 4).

SHR
CaBur nornyeckuin onepaxHaa Bnpaso
CxeMa KoMaHbl: shr onepaHg,kon-Bo_caBuros
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Ha3naueHue: morudaeckuit CIABUI OIi€paHaa BIPABO.

AHI‘OpI/ITM pa60TbI: CABUT BCECX OuTOB OIrepaHJa BIIpaBO HA OAWH
paspsan, nmpu 3TomM BLI,I[BI/IFaeMBIﬁ cripaBa OUT CTAHOBUTCS 3HAYECHHU-
€M (bnara IepeHoca Cf; OAHOBPEMCHHO CJICBA B OIICPAaH/ BABUTACTCA
HyneBOﬁ 6I/IT; YKa3aHHbIC BBILIC IBA ,Z[eflCTBPISI MMOBTOPAIOTCS KOJINYC-
CTBO pas, paBHOC 3HAYCHHIO BTOPOI'O OICpaH/a.

CocrosiHre (1).]'[31" OB ITOCJIC BBIIIOJIHECHUSA KOMAaH/bI:

11 07 06 04 02 00
OF SF ZF AF PF CF
r r r ? r r

[MpuMeHeHue: KoMaH 1a Shr KCIIOIB3yeTCs IS IOTHYECKOTO CIBH-
ra paspsJioB orepanja BrpaBo. Tak ke, Kak ¥ JJIsl JPYyTUuX CIIBUTOB,
3HAYCHUE BTOPOTO OlepaH/ia (CUeTuyrKa CIBUTA) OTpaHHuEHO Jraria-
30HOM 0...31. DT0 00BSICHICTCS TEM, YTO MUKPOTIPOIIECCOP HCTIOTB3Y-
€T TOJIBKO MSITh MITQJIIIHX PAa3PsIOB ONEpaHia KOJMMIECTBO Pa3psiioB.
B otnmuume ot apyrux koMmaHn caBura, ¢uar of Bcerna cOpaceiBacTcs
B HOJIb B OTIEPAIHSIX CJIBUTA HA OJTHH Pa3psiI.

Komany shr MOKHO HCIIONIB30BaTh ISl JACTICHUS [EIIOYUCIICH-
HBIX ONEpaH OB 0e3 3HaKa Ha CTENCHH 2.

STD

(SeT Direction Flag)

YcTaHoBKa hnara HanpasneHus
Cxema KoMaHfbl: std

Haznauenwne: ycranoBka ¢ara HampasieHwns df B 1.

ANTOpUTM paboTHI: ycTaHOBUTH (hiar df B enuHMITY.

Coctosiaue (aroB mocse BBITIOTHEHUS KOMaH/IbI:

10

DF

1

[TpuMeHeHue: naHHAas KOMaHJa HMCHONB3YeTCs JUIsl YCTAHOBKU
(mara df B equamIy. Takas HE0OXOIUMOCTH MOKET BOSHUKHYTH TIPH
paborte ¢ rienovyeyHsIME KoMaHAamMu. Exuamanoe coctostane ¢urara df
BBIHYKJIA€T MUKPOIIPOIECCOP TPOU3BOJNUTE JIEKPEMEHT PETUCTPOB Si
u di TIpH BBITIOJTHEHUH IIETTOYCYHBIX OTIepaIThii.
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STOS/STOSB/STOSW/STOSD

(Store String Byte/Word/Double word operands)
CoxpaHeHune cTpoku 6ariToB/CNOB/OBOHbBIX CIOB
Cxema KoMaHgbl: stos npuemHuk

stosb

stosw

stosd

Haznadenwne: coxpaHeHne dIeMeHTa U3 PerucTpa-aKKyMyJsiTopa
al/ax/eax B mocienoBaTeIbLHOCTH (IICTIOUKE).

ANTOpUTM paboOTHI: 3amucaTh MIEMEHT W3 perucrpa al/ax/eax
B sUCHKYy TaMsATH, aapecyemyro mapoit es:di/edi. Pazmep snementa
oTIpesieTIsieTCsl HesIBHO (JIU1s1 KOMaH/BI StOS) FITH KOHKPETHON MpuMe-
HIeMOW KOMaHAON (11 KoMaH[ stosb, stosw, stosd); m3MEHUTH 3Ha-
yeHne peructpa di Ha BeTMYUHY, PaBHYIO JUTHHE JJIEMEHTA IeTIOYKH.
3HaK ATOr0 U3MEHEHHS 3aBUCUT OT cocTostHuA (hiara df: df = 0 — yBe-
JIUYNATH, YTO O3HAYAET MPOCMOTP OT Hadaia IMENoYKHd K ee KOHILY;
df =1 — yMEeHBIINTH, 4TO O3HAYAET IMPOCMOTP OT KOHIIA IIETIOYKH K e
Hayvamy.

CoctosiHue (yaroB mocie BBITIOTHEHHUS KOMaH/IbI: BBHITIOJTHEHHE
KOMAaH/Ibl HE BIUSET Ha (uaru

[IpumeneHne: KOMaHIBI COXPAHSIOT DJIEMEHT U3 PETUCTPOB al/ax/
eax B siUeHKy mamsTH. Ilepem koMaHmol Stos MOJKHO yKa3aTh IpeuKc
MTOBTOPEHHUS rep, B 3TOM CIIydae MOSBISIETCS BOZMOKHOCTh paOOTHI €
OJTOKaM¥ TTAMSITH, 3aTIOTTHSS UX 3HAYSHUSIMH B COOTBETCTBHH C COJIEP-
JKUMBIM PETHCTpPa €CX/CX.

SUB

(SUBtract)

Bbluntanve

Cxema KoMaHfb!: sub onepaHg_1,onepang_2

Haznauenwue: 11€1091MCIICHHOE BRIUNTAHUE.

Aroput™m padoTHI: BBITTOJIHATD BBEIYMTAHHE
onepaHn_l=omepana_2-omepann_l; yCTaHOBUTH (uIary.
CocrostHUE ()ITaroB TOCTIE BRITOTHCHIS KOMaH/IbI:
11 07 06 04 02 00
OF SF ZF AF PF CF

T

T

r

T

T
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[IpumeHeHue: kKoMaH1a Sub MCIIOJIB3YETCS ISl BBITIOJHCHUS BbI-
YUTaHUS LEJIOYUCIEHHBIX ONEPAHA0B MU JJIs BBIUYMTAHUS MIaAIINX
yacTel 3HaYeHUH MHOTOOANTHBIX ONEPaH/I0B.

TEST

(TEST operand)

Jlornyeckoe U

Cxema komaHAabl: test NpUEMHUK,UCTOYHMK

Haznauenue: onepariyst TIOru4eckoro CpaBHEHUs ONepaH 10B MpH-
€MHHK U HCTOYHHK Pa3MEPHOCTBIO OAUT, CIIOBO WIIM IBOMHOE CIIOBO.
AJropuT™M pabOTHI: BBIIIOJHHUTH ONEPALIHIO JIOTHUYECKOTO YMHO-
JKEHUS HaJl OTIepaHAaMu MPUEMHUK U UCTOYHUK: OUT pe3yibTaTa pa-
BeH |, ecliu COOTBETCTBYIOIIME OUTHI OMEPaHAOB PAaBHBI 1, B OCTaJIb-
HBIX CiIydasix OMT pesynpTara paBeH (; ycTaHOBUTH (har.
CocrosiHue (praro mocie BHITOTHEHUS! KOMAH/IBL:

11 07 06 02 00
OF SF ZF PF CF
0 r r r 0

[IpumeHenue: KoMaHJa test MCIOJIB3YETCA MJig JIOTUYECKOIO
YMHOXKEHHSI JIBYX OINEpaHjioB. Pe3ynbrar omepanuu, B OTIIMYHAE OT
KoMaH/pl and, HUKyJa He 3alHChIBACTCS, YCTAHABIUBAIOTCS TOJb-
Ko (brmarm. DTy KOMaHIy YIAOOHO HMCIIOIB30BAThH IS MTOTYUCHUS WH-
(dbopManuu 0 COCTOSIHUM 33J]aHHBIX OUTOB OmepaHJa mpueMHuK. s
aHanu3a pe3yybrara ucroib3yercs ¢uiar zf, koropslil paBeH 1, ecnn
pe3yIbTAT JIOTHYECKOTO YMHOKEHUS paBeH HYJIIO.

XCHG

(eXCHanGe)

O0bmeH

Cxema KomMaHapl: xchg onepana_1,onepang_2

Ha3znadenne: oOMeH IBYyX 3HAYEHUH MEXKIy PETHCTPAMU HIIH
MEXy PETHCTPAMHU U TTAMATHIO.

AnropuT™M paboTeI: OOMEH COACpKUMOTO omepanm 1 u ore-
paug_ 2.

CoctosiHue (praroB mocie BBITIOTHEHUS KOMaH/bI: BBHITIOTHEHHE
KOMAaH/Ibl He BIUSET Ha (uaru
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HpI/IMCHeHI/Iei KOMaHy XChg MOXXHO HCIIOJb30BAaTh JJIs BBIIIOJI-
HCHUA onepannn oOMeHa ABYX OIIEpaHAOB C LCJIbIO U3MCHCHUA I10-
pdaaKa CiieA0BaHuA 6aI>'IT, CJIOB, ﬂBOﬁHLIX CJIOB WJIM UX BPEMCHHOI'O
COXpaHCHUA B PETUCTPEC WM MaMATHU. AHBTCpHaTHBOﬁ SABIISACTCA HUC-
IIOJIB30BaHUEC OJIA 3TOM eI CTCKa.

XOR

Jlornyeckoe nckntovatowee AN

ASCII-koppeKums nocne crnoxeHus

Cxema KoMaHfbl: XOr MPUEMHWK,MCTOYHUK

Hasznauenue: onepanus joruueckoro uckiovarouiero MJIN nan
JBYMsI OTIEpaHaMU Pa3MEPHOCTHIO OaT, CIIOBO WIJIH JIBOMHOE CJIOBO.

AnTOpUTM pabOTHI: BBHIIIOIHUTH OTIEPAIUIO JIOTUYECKOTO UCKITFO-
yaroriero MJIW nax onepaniamu: OUT pe3ynbrarta paBeH 1, eciiu 3Ha-
YECHHSI COOTBETCTBYIONIUX OMTOB OMEPAH]IOB PA3IUYHBI, B OCTAIbHBIX
ciydasx Out pe3yibTara paBeH (; 3amucaTh pe3yJbTaT CIOXKCHUS B
[IPUEMHUK; YCTAHOBUTH (pIIary.

CoctosiHue (pyiaroB 1ocje BBITIOTHEHHS KOMaH IbI:

11 07 06 04 02 00
OF SF ZF AF PF CF
0 r r ? r 0

[Ipumenenne: KoMmaHIa XOr HCIOJB3YETCS JUIA BBITIOTHEHHS
onepaiuu joruyeckoro uckioyaroniero MJIN neyx onepanjon. Pe-
3yJbTAT OMEPAIY TIOMEMIAETCS B TMEPBBINA OMepaH/l. DTy ONepanuio
yI0OHO HCTIONB30BaTh Il MHBEPTUPOBAHUS WITH CPABHEHHS OIpee-
JICHHBIX OMTOB OTIEPAaH/IOB.
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