NabopatopHa po6oTa Ne 6

Tema: [Iporpamu i3 BUKOPUCTAHHIM apU(PMETUYHUX Ta JIOTTYHUX KOMaHI.
Meta: HaBunTHCSI BUKOPHCTOBYBAaTH apuU(pMETHYHI Ta JIOTIYHI KOMaHAW y Mporpamax Ha
acembnepi.

KopoTki TeopeTnyHi BinoMocTi

ApudmernuHi Ta JIOTIYHI KOMaHIM MPOLECOpa IIMPOKO BHKOPHCTOBYIOTHCS TIPH
PI3HOMAaHITHHUX MEPETBOPEHHSIX TaHHX.

1. ApudmeTUYHI KOMaHaU

o apudmeTHuHMX KOMaH] BIJHOCSTh KOMAaHIW JOJABaHHs, BIAHIMAHHS, MHOXXCHHS,
JUIEHHS, IHKPEMEHTY Ta IEeKPEeMEHTY, TIOPIBHIHHS, 3MiHHU 3HAKY Ta iH.

PosraseMo aiis npukiaay neski apudMeTHyH1 KOMaHIH.

ADD dest, src ; dest = dest + src

Komanna ADD BukoHye 101aBaHHS JBOX ONEpaHAiB (OAep)KyBaya i JUKepesa) 1 3aHOCHUTh
pe3yiapTaT Ha MiCLie MEpIIoro omepaHjga (oxep)KyBaya) Ta BCTAHOBIIOE mpamopui. Poib
oJIepKyBada 1 JpKepesa MOXKyTh BUKOHYBATH PETICTPH Iporiecopa Ta KOMipkH mam’sTi. Po3mip
onepaHiiB TOBHHEH OyTH oaHakoBUM. KoMmipku maM’sTi HEe MOXYTb BHUKOHYBAaTH pOJIb
npuitMayva i Jpkepena ogHodacHo. JxepenoM MoKy Th OyTH O6e3mocepe i JaHi.

SUB dest, src ; dest = dest — src

Komanna SUB BukoHye BigHIMaHHS pKepelia Bij OJepiKyBada i 3aHOCUTH pe3yJIbTaT Ha
MiCIIe OJIep’KyBada Ta BCTAHOBIIIOE MPATIOPIli. 3ayBaKCHHSI I[0JI0 OTIEPAH/IIB AHATIOTIYHI KOMaH/Ii
JT0JTaBaHHS.

Komanaun ADC, SBB ananoriuni momnepenHiM, ajie B omeparlii gofaBaHHsS (BiIHIMaHHS)
JIOAATKOBO MpHiiMae ydacTh mpamnopeins nepenocy CF.

MUL src

Komanma MUL BuKOHye MHOXKEHHS BMICTY akymyJssaTopa (TEpIIOro MHOXHHKA) Ha
0e33HaKOBM omepaHn (Opyruii MHOXHHUK). B 3amexHocTi BiI po3Mmipy omnepanaa
BUKOPUCTOBYETHCS BIIMOBIIHA yacTuHA akyMyssitopa (AL mns 8-6itHoro onepanaa, AX mis 16-
OitHoro omepanga). OmepaHnoMm Moxe OyTH perictp abo KoMipka mam’siTi, po3Mmip sKOi
BU3HAYCHUI BIANOBIIHUMHU JUPEKTHBAMU aceMOiepa. Po3MipHICTh pesynbpTaTy y JIBa pasu
OispIIIa 32 PO3MIPHICTH MHOXKHHKIB. Pe3ynbpTar po3miityerscs B perictp AX abo mapy pericTpis
DX AX. DX AX mo3nauae napy perictpiB (DX — crapmra yactuna, AX — Mojo/ma).

AX = AL * src8 it 8-0ITHUX ONIEpaH/IiB

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

Bapiant IMUL xomanau npu3Hau€HUH 171 MHOYKEHHS 3HAKOBUX OTNIEPAH/IIB.

DIV src

Komanzga DIV BukoHye 6e33HakoBe AUIEHHS BMICTY aKyMyJsiTopa (IIEHOTO) HA ONEpaH]
(mimpHUK). B 3amexHOCTI Big po3Mipy oOlepaHaa BUKOPUCTOBYETHCS BiIIOBITHHHA aKyMYyISTOD
(AX nmns 8-6itHoro omepanaa, DX AX mna 16-GitHoro omepannaa). OnepanaoM Moxe OyTH
perictp abo KoMipKa rmam’siTi, po3Mip sIKOi BU3HAYCHHUH BiIIOBITHIMHA JUPEKTUBAMH aceMoepa.
Po3mipHicTh pe3ynbTaTy y [IBa pa3d MEHINIA 3a PO3MIPHICTh IiNeHOro. YacTka HAaIXOIUTh B
perictp AL (AX), a ocraua B perictp AH (DX). I[Ipu HasiBHOCTI ocTadi yacTKa Ja€ MPUOTUIHUIA
pesynbrat. Bapiant IDIV komannu npusHaueHui As AUICHHS 3HAKOBHUX omepaHAiB. Bapiantu
OTIEpaHIIB 1 pe3yIbTaTiB KOMaH I IIIIOYNCENLHOTO JiJICHHS HAaBEACHO B TAOJHIII.

Po3Mip pineHoro/ninmpHUKa ;[igeHe I[iJ.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 | 1r/m32 EAX EDX




[lpy BUKOHAHHI TMPOCTHX IUIOYMCENFHUX OINepaliii Ha acemOiepi MO MOMKIHMBOCTI
BPaxoOBYIOTh HACTYIHI pekoMmeHaawii. Onepamii MHOKEHHs 3aMiHIOIOTh Ha OIeparii 10JaBaHHs
abo 3cyBy. Hanpukmnan:

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

3*FA=2*A+ A
4*A =2*A + 2*A abo 3cyB BIiBO Ha JBa po3psau (y ABIMKOBIHM cucTeMi MHOKEHHS Ha 4)
S*A=4*A+ A

Taxki oOYHCIIeHHsI BUKOHYIOThCS IIBUIIIE, HIXk oneparis MHoxkenHs MUL (IMUL).

Hinenns wa 2, 4, 8 i T. 1. 3MIHCHIOETHCS NUISIXOM 3CYBY BIPaBO Ha HEOOXiIHE YHCIIO
PO3PAIIB.

PosriissHeMo nipuKITa CTBOPEHHS MIPOTPaMU ISl BAKOHAHHS OOYHCIICHB 13 BUKOPUCTAHHSIM
apuQMEeTUYHUX OmNeparii.

Ilpuknad. Hanvicatu nporpamy it OOUMCIICHHS 3HAUCHHS BUPa3y:

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

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

OO0uwrcIeHHS POBOJIATE 13 JOTPUMAHHSIM MOPSIIKY BUKOHAHHS apr(PMETHIHUX OTepartiu,
3BEpPTAIOYM YBary Ha HasBHICTh JY)KOK.

PosriissHeMo npuKIiag anropuTMy OOUYHCIICHHS BUPA3Y:

Hist Komenrap Komannma
AX <A 3HayeHHs A B perictp AX mov ax, a
AX « (AX)*2 2A B AX sal ax, 1
AX < (AX)+A 3ABAX add ax, a
BX « C CsBX mov bx, c
BX « 2*(BX) 2C B BX sal bx, 1
BX «— (BX)+C (B+2C) 8 BX add bx, b
BX « (BX) /2 (B+2C)/28BX sar bx, 1
AX « (AX)+(BX) 3A+(B+2C) /2B AX add ax, bx
AX « (AX)-C 3A+(B+5)/2-58AX sub ax, 5
X < (AX) 3A+(B+5)2-58X mov X, ax

IIpukian TekcTy Iporpamu:
include asmiol6.1inc

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

.code

-begin
mov ax, a ;ax = a
sal ax, 1 Jax = 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 /7 2
add ax, bx ; ax = ax + bx
sub ax, 5 ;ax = ax - 5
mov X, ax

call Writelnt
.end



2. JloriyHi KomaHaun

JloriuHi KOMaHIM TpU3HA4YeH1 IS OITOBUX MAHIMYJAIN 3 JTaHUMH NUISIXOM BUKOHAHHS
Joriunux onepariiii. [Ipu mporpamyBaHHI MOBOIO acemMbiepa BUKOPUCTOBYIOTh JIOT1YHI orneparii
I (AND), ABO (OR), Buxmtoune ABO (Exlusive OR a6o XOR), HE (NOT). Cnig nam’sitaTu, 110
KOJIM JIOTiYHi omeparii 3aCTOCOBYIOTbCS 10 0araTopo3psaHUX TaHUX, TO BOHM BHKOHYIOTbCS
HE3aJIC)KHO Ha/l OKPEeMHUMH OiTaMH OTlepaH/IiB.

Haranaemo, 110 JioriuHi omnepariii 03Ha4at0Th HACTYITHE:

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

0 1 0 1 1

1 0 0 1 1

1 1 1 1 0 0

Cepen komanp npouecopa € komanna TEST, npusHaueHa A BUKOHAHHS MOPO3PSAIHOL
koMannau AND Han omepannmamu. Aje 1 KOMaHaa, Ha BiaMmiHy Big AND nwmie BcTaHOBITIOE
Ipamnopiii, a pe3yjabTar oneparii HiKyIu He 3aHOCUTh. L{10 koMaHay 3a3BU4ail BAKOPHCTOBYIOTh
TSl TIEPEBIPKY 3HAUYCHb OKPEMHUX OiTiB.

Jloriuni omepauii y MOBi acemOiepa BUKOPUCTOBYIOTh JAJIsl KEPYBaHHS OKPEMHUMHU OiTaMu
nanux. [Ipy npoMy nepmmii onepana Ha3uBarOTh JaHUMU, a IPYTMi Mackor. Macka mokasye 3
akuMH OiTamu OyayTh BUKOHYyBaTucs Aii. Macka Moke MaTH akTuBHI "oauHuii" abo "Hymi'".
SAxmo HeoOXITHO Jesiki OITHM JaHWX TEepPEeBEeCTH B HYJb, TO HAa BIINOBIIHUX MICISIX MAaCKH
CTaBJISITh HYJI 1 BUKOPUCTOBYIOTh KoMaHay AND. fkiio HeoOXiaHO AesKi 61TH JaHUX NepeBeCTH
B OJIMHUITIO, TO B MacCIli BHKOPHCTOBYIOTh OJJMHMIII 1 3acTOCOBYIOTh KoMaHTy OR. Komanga XOR
BUKOPHUCTOBYEThCS JJis 1HBEepcii O1TiB (Macka — oquHMII) abo st 3HUIIEHHS (0OHyIeHHs) OiTiB
(mMackoro € cami nani, Hanpukiaax XOR AX, AX).

[Tpukiaay JOT1YHUX ONepalii HaJ TaHUMU:

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 Jutsi IPUKIIaMy aJTOPUTM MPOTPaMH, sika BUBOIUTH Ha €KpaH OalT JaHWX y
HIICTHAAIATKOBOMY BUTIIAL (1Bl uudpu). g moOyaoBU mporpaMu CiijJl A€TaabHO MPOAyMaTH
QITOPUTM TepeTBOpeHHs. [lopiBHAEMO THMQPH IIICTHAMAISTKOBOI CHCTEMH YHCICHHS 13 iX
kogamu ASCII. Koau ASCII HeoOXiaHi JUisi BUBOJY CHMBOJIA 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 tabnwuii BUAHO, 1m0 s uudp 0...9 kox nudpu Oinbimunit Big camoi mudpu Ha 30h, a mis
mdp A...F ko uudpu 6inpmmii Ha 37h.

OpauH 13 anropuTMIB BUBEACHHS YMCeN Tependadae MmepeBipKy KOKHOI HIICTHAAUATKOBOT
mudpy Ha HAJICKHICTH 10 oxHiel 13 MHOXHH {0...9} a6o {A...F} i dopmyBanus xomy ASCII
nuraxom noxasanHs 30h ado 37h.



[HImIUM# anropuT™M peanizyeTbes 3a JOMOMOTOI0 TaOIMYHOTO MepeTBOpeHHs. st 1poro B

nam'sti ctBoproeThes Taduis ASCII-koaiB mictHaasaTkoBuX nudp. Hanpuknan:
HexTab db "0123456789ABCDEF*" : 30h, 31h, 32h,.. 39h,.. 41h,.. 46h

VY miid Tabauii kKoa KokHOI mudpu n 3HAX0IUThCs 3a aapecoro HexTab+n. Jlani 3 Tabuuiri
nictaroTeesi KoMaunaorw MOV micns oOuucieHHs HeoOXigHOoi aapec, ad0 BUKOPHUCTOBYETHCS
creriasbHa KoMaHaa Juist podotu 3 Tabmuusamu XLAT.

AJTOPUTM TIEPETBOPEHHS MOKE OyTH MPUOJIM3HO TaKUH.
Jictatu 3 maM'sti OalT JaHMX.
Buninuty 3 HbOTO cTapiny TeTpaay (3¢yB BIPaBO Ha 4 pO3PSIIIN).
3uaiitn 3a Tabmunero ASCII-kox cumBosia (loyaTok Tadumii + nudpa).
BuBecTtu Ha expaH.
Buninutu 3 6aiita Mmonoaury terpany (macka OFh).
3uanTu 3a Tabiauiero ASCII-kox cumBoa.
Busecrtu Ha ekpaH.

Nk LD —

Mopsaaok BUKOHAHHA poboTun

1. Hanmcatu mnporpamy nnsi OO4YMCICHHS 3HAYeHHS apudMeTuyHoro BUpazy
X=1f(A, B, C).

2. Po3po0uTH anropuT™ 1 HalMCaTH MPOTpaMy MEPETBOPEHHSI 2-0alTOBOTO II1JIOTO YHCIIA B
PAIOK CUMBOJIB, SIKAW TIPECTABIISIE 3aIMUC YHCIIA B IIICTHAIIATKOBIN cucTeMi (4 3HAKH).

3. Hamucatu mporpamy mnepeBefeHHs 2-0aWTOBOro YWciaa 13 3HAKOM Yy S-po3psiHe
JECATKOBE YMCIIO, TPEJCTABIICHE K PSAAOK CUMBOIIB (6 OalTiB).

3aBaaHHs U1l MyHKTIB 1-3 0OpaTu 3riJHO BapiaHTy 3a TaOJIUIIEIO.

Hqup Bupa3s 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
13 X=6C+B-C+1)/2 FO5Ch
14 X=6(A-2B+C/4)+10 | DF35h
15 X=3(A-2B)+30-C/2 | 07CFh

5. CxommimoBaTh riporpamy y opmati EXE-daiiny.

6. IlpocTtexxutn XiJg BHUKOHAHHS TPOTPAMH 3a JOTOMOTOI0 BiJuIarokyBajlbHHKa Turbo
Debugger (td.exe). [Ipu HE0OX1THOCTI BiJIAaTOAUTH MIPOTPaMYy .

7. 3amyCTUTH IporpaMy Ha BUKOHAHHS.

KoHTpOnbHi nuTaHHA

Ha3sBiTh BimoMi BaM apuMeTHUHi Ta JOTI9HI KOMaHIH.

[MosicuiTh pizHuIIO Mixk komaaaamu ADD 1 ADC, SUB i SBB?
[TosicuiTsh pizHuio Mixk komanaamu MUL ta IMUL, DIV ta IDIV?

Sk peamizyBatu Ha acemOuepi onepariiro Z =Y MOD X?

SIK MOMIHATH MICISIMH CTapIy 1 MOJIOAILY TeTpaau y OanTi?

SIk010 KOMaH/10I0 MOKHA OKPYIJIUTH YKCIIO O HAHOIMKUOTO MapHOro?

SAINAIF o N



