NabopatopHa po6oTa Ne 6

Tema: [Iporpamu i3 BUKOPHCTAaHHIM apH(PMETUYHUX Ta JIOTIYHUX KOMaH/I.
Meta: Hapuntncs BUKOpUCTOBYBaTH apu(METHYHI Ta JOTIYHI KOMaHIW y Tporpamax Ha

acemoOnepi.

Kopomki meopemu4Hi eidomocmi
ApudmernuHi Ta JIOTIYHI KOMaHIM TMPOLECOpa IIMPOKO BHUKOPHCTOBYIOTHCS —IPH

PI3HOMAaHITHHX TIEPETBOPEHHSX JaHUX.

1. ApudmeTnyHi KOMaHan
Jo apudmeTnyHUX KOMaHJ BiIHOCSITh KOMaHIM [OJaBaHHA, BiJHIMAHHS, MHOXKEHHS,

JUIEHHS, IHKPEMEHTY Ta JIEeKPEMEHTY, TIOPIBHIHHS, 3MiHHM 3HAKY Ta iH.

PosrnsiHeMoO [u1st TpuKIIaay Aesiki apuMeTHdHi KOMaH |,

ADD dest, src ; dest = dest + src

Komanga ADD BuKOHY€ 101aBaHHS ABOX OMEpaHIIB (OJepKyBaya i1 Jpkepena) 1 3aHOCUTh
pe3ysapTaT Ha MiCLie MEpIIoro omepaHjaa (oXep)KyBaya) Ta BCTAHOBIIOE mpamopii. Poib
oJlepXKyBaya i JpKepesia MOXKYTh BUKOHYBAaTH PETICTPU Tporecopa Ta KOMIpKH mam’sti. Po3mip
OTIEpaH/liB TIOBMHEH OyTH oaHaKoBMM. KoMmipkn mam’sTi HE MOXYTh BHKOHYBATH pPOJIb
npuiimMaya i Jpkepesna ogHodacHo. Jxkepenom MoxyTh OyTu O6e3mocepeiti AaHi.

SUB dest, src ; dest = dest — src

Komanga SUB BHKOHYe BiHIMaHHS JDKepesa BiJl OJep)KyBauya i 3aHOCHTb pe3yJIbTaT Ha
MICIIe OJIep’KyBada Ta BCTAHOBJIIOE MPATIOPITi. 3ayBaKCHHS I0JI0 OTIEPAH/IIB AaHAJIOTIYHI KOMaH/II
JOJJaBaHHS.

Komanau ADC, SBB ananoriuxi momepenHiM, ane B omeparii AofaBaHHs (BiIHIMaHHS)
J0JIATKOBO TNpHiiMae y4yacTs npanopenp nepexocy CF.

MUL src

Komanma MUL BuKOHye MHOXKEHHS BMICTY akymyJsTropa (TEpIIoro MHOXHHKA) Ha
0e33HakoBUW omepaH] (Ipyruil MHOXHHUK). B 3amexHOCTI Big po3Mipy omnepasHia
BUKOPUCTOBYETHCS BiAMOBIAHA YacTHHA akymyssitopa (AL ams 8-6itHoro onepanga, AX st 16-
OitHoro omepanaa). OmepaHmom Moxe OyTH pericTp abo KoOMipka maMm siTi, po3Mmip sKOi
BU3HAYCHUI BIANOBIAHUMHU JUPEKTHBAMU aceMOiepa. Po3MipHICTH pesynbTaTy y ZIBa pasu
OinbIa 3a po3MipHICTh MHOKHUKIB. Pe3ynbrar po3mimtyerscs B pericTp AX abo mapy perictpis
DX AX. DX AX nosnauae napy perictpiB (DX — crapma yactuna, AX — MOJIO/IIIA).

AX = AL * src8 1tst 8-0ITHUX OTIEpaH/IiB

DX AX=AX*srcl6 1t 16-061THUX omepaH/IiB



Bapiaat IMUL koMaH/ay pU3HAYECHUH U151 MHOKEHHSI 3HAKOBUX OTIEPaH/IiB.

DIV src

Komanga DIV BukoHye 6e33HaKoBe AUIEHHS BMICTY aKyMyJsTopa (IiIEHOTO) Ha ONEpaH
(minbHUK). B 3amexHOCTI BiJ po3Mipy orepaHia BUKOPUCTOBYETHCS BiJIMOBIIHUM aKyMyJIsaTOp
(AX mns 8-6itHoro omepanma, DX AX mis 16-6itHoro omepanma). OnepaHaoM Moxe OyTH
perictp abo KoMipka mam’siTi, po3Mip SKOi BU3HaUYEHUW BIAMOBITHIMH JUPEKTUBAMHU acemoJiepa.
Po3mipHiCcTh pe3yibTaTy y JiBa pa3d MEHIIA 3a PO3MIPHICTh AileHoro. YacTka HaJXOAWTh B
perictp AL (AX), a ocraua B perictp AH (DX). IIpu HasiBHOCTI ocTadi yacTKa Ja€ MpUOTU3HUIMA
pesynbrar. Bapiant IDIV xomannu nmpusHaueHuid /uid IiI€HHS 3HAKOBUX onepaHfiB. Bapiantu

OTIEPAHJIIB 1 pe3yJIbTaTiB KOMaH/I IIIJIOYMCEIHHOTO JIIJIEHHS HaBEJICHO B TAOIHIII.

Po3Mip pineHoro/ninpHUKa I.[iJ.IeHe I[i{H).HHK qaCT.Ka OCqua
(Dividend) | (Divisor) | (Quotient) | (Remainder)
Word/byte AX r/m8 AL AH
Doubleword/word DX:AX r/ml6 AX DX
Quadword/ doubleword EDX:EAX | 1/m32 EAX EDX

[Ipy BUKOHAHHI MPOCTHX IUJIOYMCENIPHUX OImepaliii Ha acemOinepi MO MOMKIJIHMBOCTI
BPaxOBYIOTh HACTYIHI pekoMeHparlii. Omepariii MHOKEHHS 3aMiHIOIOTh Ha OMepallii J10/1aBaHHs
abo 3cyBy. Hampukmnan:

2*A = A+A abo 3cyB A BiTIBO Ha 0JIMH po3psiA (y IBIMKOBIH cuCTEMi MHOKEHHS Ha 2)

3*FA=2*A+A

4*A =2%*A + 2*A abo 3cyB BIiBO Ha ABa po3psau (y ABIMKOBIN CUCTEMi MHOKEHHS Ha 4)

S*TA=4*A+A

Taxki oOuYHCIIeHHsI BUKOHYIOThCS IIBUIIIE, HIXk onepaiist MHoxkenHs MUL (IMUL).

Hinenns Ha 2, 4, 8 i T. I. 3MIACHIOETBCS NUISXOM 3CYBY BIPaBO Ha HEOOXiIHE YHCIO
pO3pSIIB.

PosrnsHeMo nmpukiiaj CTBOPEHHS MPOrpaMu JUIsi BAKOHAHHS O0UHCIIEHb 13 BUKOPUCTaHHIM

apuQMEeTUYHUX Omepallii.

Ilpuxnao. Hamucatu iporpamy it OOYHMCIICHHS 3HAYCHHS BUPA3Y:

X=3A+B+2C)/2-5,

ne A, B, C, X — uini 16-po3psiiHi 9ucia i3 3HaKOM.

OOuucneHHs MPOBOJATH 13 JOTPUMAHHAM MOPSIKY BUKOHAHHS apU(PMETUIHHUX OmNepartiii,
3BEpPTAIOYUM YBary Ha HasBHICTH JYXKOK.

PosrnsHeMo npukiajg anroputMy oO4YHCIECHHS BUPA3y:



Hist Komenrap Komanna
AX < A 3HayeHHs A B perictp AX mov ax, a
AX « (AX)*2 2A B AX sal ax, 1
AX « (AX)+A 3AB AX add ax, a
BX « C CBBX mov bx, ¢
BX « 2*(BX) 2CBBX sal bx, 1
BX « (BX)+C (B+2C) 8 BX add bx, b
BX « (BX)/2 (B+2C)/2B8BX sar bx, 1
AX « (AX)+H(BX) 3A+(B+2C) /2 B AX add ax, bx
AX « (AX)-C 3A+(B+5)/2-5BAX sub ax, 5
X < (AX) 3A+(B+5)2-58X mov x, ax

[Ipuknan TekcTy nporpamu:
include asmiolé6.inc

.data
a dw 10
b dw 20
c dw 5
X dw ?

.code

.begin
mov ax, a ; ax = a
sal ax, 1 ; ax = ax * 2
add ax, a ; ax = ax + a
mov bx, c ; bx = ¢
sal bx, 1 ; bx = bx *2
add bx, b ; bx = bx + b
sar bx, 1 ; bx = bx / 2
add ax, bx ; ax = ax + bx
sub ax, 5 ; ax = ax - 5
mov X, ax

.end

call WritelInt

2. JloriyHi KomaHaun
JloriuHi KOMaHAM TMPHU3HAYEH] JUIs OITOBUX MAHIMYJALIN 3 JAHUMHU LUIIXOM BHKOHAHHS

noriyaux onepamiid. [Ipu mporpaMmyBaHHI MOBOIO aceMOJiepa BUKOPUCTOBYIOTh JIOTIYHI omepartii
I (AND), ABO (OR), Buxmoune ABO (Exlusive OR a6o XOR), HE (NOT). Cnix nam’sitatu, mo
KOJIM JIOTIYHI1 ormepariii 3aCTOCOBYIOThCS 10 0araTOpO3psIHUX IaHUX, TO BOHHM BHKOHYIOTHCS
HE3aJIe)KHO HaJl OKPEMHUMHU O1TaMH ONEpaH/IiB.

Haragaemo, 110 noriuHi onepaiii 03Ha4aro0Th HaCTYITHE:

X Y| XANDY | XORY | XXORY | NOT X
0 0 0 0 0 1

0 1 0 1 1

1 0 0 1 1 0
| 1 1 0




Cepen komana npouecopa € komanna TEST, npusHaueHa A BUKOHAHHS MOPO3PSAIHOL
koMannu AND Han omepanmamu. Aje 1 KOMaHAa, Ha BiaMiHy Big AND e BcTaHOBIIOE
Mpamnopiii, a pe3yabTaT ornepaii HiKyJu He 3aHOCHUTh. L[f0 KoMaHy 3a3BUYail BUKOPHUCTOBYIOTh
JUIS IEPeBIPKHU 3HAYEHb OKPEMHUX OiTiB.

Jloriuni omeparii y MOBi aceMOyiepa BUKOPHCTOBYIOTh JJIsl KEPyBaHHS OKPEMUMH OiTaMH
nanux. [Ipu npoMy nepmuii onepana Ha3uBalOTh TAaHUMU, a IPYrUi Mackor. Macka nmokasye 3
akuMH OiTamMu OyayTh BUKOHYyBaTucs Aii. Macka Moxke MaTH akTuBHI "oauHuii" abo "Hymi'".
Sxmo HeoOXIAHO JesKi OITHM JaHWX TEepeBEeCTH B HYJb, TO HA BIANOBIIHUX MICISIX MAacCKH
CTaBIISITh HYJII 1 BUKOPUCTOBYIOTH KoMaHy AND. SIkmo HeoOXimHO fesiki OiTH TaHUX TepeBeCTH
B OJIMHMITIO, TO B MacCIli BUKOPHUCTOBYIOTh OAMHHUII 1 3acTocOoBYI0Th kKoMaHy OR. Komanmga XOR
BUKOPHCTOBYEThCS AJis 1HBepcii OiTiB (Macka — oquHMII) abo 11t 3HUIEHHS (0OHyIIeHHs) OiTiB
(Mackoro € cami gani, Hanpukiag XOR AX, AX).

[Tpukmamy JIOTIYHUX OTepaIiii HaJ| TaHUMHU:

AND OR XOR
InBepcis OiTiB Ounctka
X (mani) | 00110111 | 37h | 00000111 | O7h | 00110111 | 37h | 00110111 | 37h
Y (macka) | 00001111 | OFh | 00110000 | 30h | 00001111 | OFh | 00110111 | 37h
Pegynprar | 00000111 | 07h | 00110111 | 37h | 00111000 | 38h | 00000000 | 00h

PosrissHeMo TSl IPUKIIaMy aJTOPUTM MPOTPaMH, siKa BUBOIWTH Ha €KpaH OalT JaHWX y
HIICTHAAIATKOBOMY BUTIISIAL (nB1 tudpu). s moOy1oBr mporpamMu Cinijl JETaIbHO MPOayMaTh
QITOPUTM TiepeTBOpeHHs. [lopiBHAeMO mUAPH IMICTHAMIATKOBOI CHUCTEMH YHCICHHS 13 1X

kogamu ASCII. Kogu ASCII HeoOXiHi JUIsi BABOY CUMBOJIA HA €KpaH.

ITudpa | Kog ASCII | Hudpa | Kog ASCII
0 30h A 41h
1 31h B 42h
2 32h C 43h
3 33h D 44h
4 34h E 45h
5 35h F 46h
6 36h
7 37h
8 38h
9 39h

3 tabnuii BUAHO, 1m0 A uudp 0...9 kox nudpu Oinbmunit Big camoi mudpu Ha 30h, a mis
mdp A...F ko uudpu 6inbmmii Ha 37h.

OpuH i3 aNTOpPUTMIB BUBEIEHHS YHCEIN Tependadae MepeBipKy KOXKHOI IIiCTHAALATKOBOI
nudpy Ha HaJIEXKHICTh 10 oxHiel 13 MHOXKUH {0...9} abo {A...F} i dopmyBanus xomxy ASCII
nuraxom noxasanHs 30h ado 37h.

[HIIM# anroput™M peanizyeTbes 3a JAOMOMOTrOI0 TaOIMYHOTO MepeTBOpeHHs. [ 1poro B

nam'siti crBoproeThes Tabuis ASCII-koxiB mrictHaasaTKOBUX 1Mp. Hampukmian:



HexTab db '0123456789ABCDEF' ; 30h, 31h, 32h,.. 39h,.. 41h,.. 46h
VY miid Tabauii kKoa KokHOIT nmudpu n 3HAX0IUThCs 3a aapecoro HexTab+n. Jlani 3 Tabmuiri

nictaroThesi koManaoro MOV micnsa o04ucieHHsT HeoOXimHOT aapecu, a00 BUKOPUCTOBYETHCS
crerianbHa KoManaa Juist podotu 3 Tabnunsamu XLAT.
AJNTOpUTM NEPETBOPEHHS MOKE OyTH MPUOIN3HO TaKUH.

1. JlictaTtu 3 mam'sTi OalT JaHUX.
Buninuty 3 HBOTO cTapiny TeTpaay (3CyB BIpaBo Ha 4 po3psian).
3uaiitu 3a Tabnuneo ASCII-xon cumBona (moyaTok Tabnuii + uudpa).
BuBecTtH Ha expaH.
Buninutu 3 Gaiita Mmonoaury terpany (macka OFh).

3uartu 3a Tabauiero ASCII-kox cumBoa.

S A e

Busectu Ha ekpaH.

lMopsidok eukoHaHHs1 po6bomu
1. Hammcatu mporpamy nnsi OO4YMCICHHS 3HAU€HHS apudMeTHuyHOro BHUpazy

X=1f(A, B, O).

2. Po3pobuty anroput™ i HamucaTH Mporpamy MepeTBOpeHHs 2-0aliTOBOTO MiJIOT0 YHCia B
PAIOK CUMBOJIIB, SIKUH TIPEICTABIISAE 3aIMC YHUCIIa B ITICTHAIIMTKOBIN cucTeMi (4 3HAKM).

3. Hammcatu mnporpamy mnepeBeleHHS 2-0aTOBOro 4Mciaa i3 3HaKOM Yy S-po3psiaHe
JIECATKOBE YUCIIO, TPEJICTABICHE K PSIOK CUMBOJIB (6 OaifTiB).

3aBnmaHHs U MyHKTIB 1-3 00partu 3rifHO BapiaHTy 3a TaOIUIICIO.

Hqup Bupas Yucno

BapiaHTy
1 X=A-4B+20)+7 1BD8h
2 X=(A+2B)/4-C+27 C81Fh
3 X=3A-B-20)-17 2E8Bh
4 X=A+B+7)/2-3C B37Dh
5 X=4(A+5-B+50 A2B7h
6 X=(6A+B)/(4C+12) 3EB7h
7 X=4(A+2B)/3-5C+I 26B7h
8 X=5(A-2B)+C/4+12 | E89Ah
9 X=2A-B(A+B)/C 8BClh
10 X=3B+5-(A+4C)/2 B90Eh
11 X=R2A-B)/5+C/2+16 | DA33h
12 X=B5A+B+C/4)+10 8BA3h

5. CxommniumoBaTu nporpamy y opmati EXE-daitny.
6. IlpocTrexxuTn XiJg BUKOHAHHS MPOTPaMU 3a JIOMOMOTO0 BitaromkysanbHuKa Turbo
Debugger (td.exe). [Ipu HE0OX1THOCTI BiAJIATOAUTH MIPOTPaMYy .

7. 3amyCTUTH NPOrpaMy Ha BUKOHAHHS.



KonmponbHi numaHHs

1.

A i

Ha3BiTe Bigomi Bam apudMeTH4HI Ta JOTI9HI KOMaHIH.

[TosicHiTh pizaMIO Mixk komannamu ADD 1 ADC, SUB 1 SBB?
[Tosicuits pizHuito Mixk komanaamu MUL ta IMUL, DIV ta IDIV?
Sk peanizyBaT Ha acemOuepi onepartito Z =Y MOD X?

SIK TOMIHSTH MICIISIMH CTapIy i MOJIOAITY TeTpaau y OanTi?

SK010 KOMaH/I0I0 MOXKHA OKPYTJIMTH YHCIIO 10 HAHOIMKYIOTO MapHOTro?



