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1. JIABOPATOPHAS PABOTA Nel: «Apupmernyeckue u

JIOTHYE€CKHE KOMaH/bI B acceMﬁJIepe».
Llenvs pabomuwr: IlpnoOpeTeHne HAaBBIKOB HCIOIb30BaHUS apu(METHUIECKUX KOMAaH[
Ipy MPOTrPaMMHUPOBAHHUH Ha si3bIKe accembiepa. [IpuobpereHne HaBBIKOB MCIOJIB30BAHUS

JIOTUYECKUX KOMaH/ IIPU MPOrpaMMHUPOBAaHUM HA sA3bIKE acceMoiiepa.
1.1 Apudpmernyeckne KOMaHIbI
1.1.1 CaoxeHnue u BbIYUTAHUE

Komanner ADD u SUB BRINONHSAIOT CIIOKEHHE U BBIYUTAHHE OAWTOB WU CJIOB,
COJIepIKalINX JIBOMYHBIC JaHHbIC. BbluMTaHUE BBIMIOIHSAETCS B KOMIBIOTEPE MO METOAY
CJIIOKEHHUSI C JBOUYHBIM JOIMOJHEHUEM: I BTOPOro OINEpaHia  yCTaHaBIMBAIOTCS
oOpaTHble 3HaueHUs OuT U mpubaBisierca 1, a 3aTeM MPOUCXOIUT CIOKEHHE C MEPBBIM
omepannoM. Bo BceM, KpoMe MepBOro Iara, OMNEpaluy CIOKEHHS W BBIYMTAHUSA
UJCHTUYHBI.

IIprMepbl MOKA3bIBAIOT BCE MIATh BO3MOKHBIX CUTYaLlUN:

- CJIO’KEHUE/BBIYMTAHUE PETUCTP-PETHUCTD;

add ax,bx

add ah,al

- CJIO’KEHUE/BBIYMTAHUE MTAMSATh-PETUCTD;

sub [000ah],ax

- CJIO’KEHUE/BBIYMTAHUE PETUCTP-TIAMSITh;

add ax, [000ah]

- CIIO’KEHUE/BBIYUTAHUE PETUCTP- HETIOCPEACTBEHHOE 3HAUCHUE,
add ax,279

sub ch,3

- CJIO’KEHUE/BBIYUTAHUE TTAMSATH - HETIOCPEICTBEHHOE 3HAYCHHE.
sub cs:[000ah],3

[TockonpKy MpsIMOI omepanuy NaMsATh-MaMTh HE CYIIECTBYET, JaHHAsA ONepaus

BBIIIOJIHACTCA 4YCPE3 PETHUCTP.



1.1.2 IlepenoJiHeHus1

Omnacaiitech nepenojHeHnil B apupmMeTndeckux omnepauusx. OquH 6ailT coaepKuT
3HAKOBBIM OWT W ceMb OWUT MaHHBIX, T.€. 3HaueHHs OT -128 nmo +127. Pesynbrar
apu(mMeTHyecKoil onepanud MOKET JIETKO MPEB30UTH €MKOCTh OJJHOOANHTOBOTO PETUCTpA.
Hampumep, pesynbrar cioxkeHus B peructpe AL, mOpeBbllIaOMUNA €ro €MKOCTb,
aBTOMaThdecku He rmiepexoauT B peructp AH. Ilpeamonoxum, uro peructp AL
cogepxut 1mect.60, Torma pesynaprar komanasl Add al,20H renepupyer AL cymmy -
mect.80. Ho onepanusi Takke ycTraHaBiMBaeT (hjar NepernojHEHUs: U 3HAKOBBIM uiar B
coctosiaue "otpuniarenbHo”. Ilpuumua 3akmogaercs B ToMm, uTo mecT.80 uiam 1BOUYHOE
1000 0000 siBnsiercs oTpunateabHbIM 4ucioM. T.e. B pe3ynbrare, BmecTo +128, MbI
nonyuuM -128. Tak kak peructp AL ciauiikom Maji jisi TaKOW OIEpalv U CIEAyeT
BOCHOJIb30BaThCsl peructpoM AX. Ho momHOoe clioBO MMEeT TakkKe OrpaHWdYeHHEe. OJUH

3HAKOBBIA OUT U 15 OUT MaHHBIX, YTO COOTBETCTBYET 3HAUEHUSM OT -3276810 +32767.
1.1.3 Be33HakoBbIe ¥ 3HAKOBBIE TaHHBIE.

Jlns 0e33HAKOBBIX BEIWYHMH BCE€ OHTBHI SBISIOTCS OHTAaMHM JAHHBIX, U BMECTO
orpanuueHus +32767 peructp MOXeT coaepkaTh uucia 10 +65535. J[ns  3HaKOBBIX
BEJINYUH JEBBIM OalT sBisieTcs 3HAKOBbIM OnToM. Komauaer ADD u  SUB He nenaror
Pa3HHIIBI MEXKTy 3HAKOBBHIMU M O€33HAKOBBIMHM BEJIMYMHAMH, OHU MPOCTO CKJIAJBIBAIOT U
BBIYMTAIOT OWTHI. B criemyromeM mpuMmepe CIOXEHUs JBYX JIBOMYHBIX YHCEN, MEPBOC
YHUCJIO COMCPKUT CIUHUYHBIN JIEBbIM OUT. [[7s1 6€33HaKOoBOTO unciaa OUTHI TPEACTABIISIOT
MOJIOKUTENIbHOE Yuciao 249,171 3HaKOBOTO - OTPHUIIATEIILHOE YUCIIO -/

be33snakoBoe 3HaAKOBOE

11111001 249 -/
00000010 2 +2
11111011 251 -5

I[BOI/I‘IHOC NpeACTaBICHUC pE3yJibTaTa CIO0KCHUA OAWMHAKOBO IJIs 0Ee33HAKOBOIO U

3HaKoBoro uucia. OmaHako, OUThl npeactapissor +251 qis 6€33HaAKOBOro 4YMCIa U -5 JJIs



3HaKOBOTO. Takum 00pa3oM, YHCIOBOE CONEPKUMOE MOJST MOXKET UHTEPIPETUPOBATHCS IO
pasHoMyY.

CocrosiHne "mepeHoc” BO3HHMKAaeT B TOM Cjydae, KOIJla HMMeeTcs NepPeHOC B
3HaKOBBIN pa3psa. CocrosiHue "nepenogHeHue" BO3HUKAET B TOM Cllydae, KOTJa IEPEeHOC
B 3HAKOBBIA paspsa HE CO3/aeT IMepeHoca W3 Pa3psATHOM CETKHM WIH IMEepEeHOC U3
paspsAHON CETKH MPOMCXOAUT Oe3 TepeHoca B 3HAKOBBIA paspsia. [Ipu BOSHHMKHOBEHHH
MEepeHoca Mpu CI0KEHUH O€33HAKOBBIX YUCEII, PE3yNbTaT MOJy4aeTcss HEMpPaBUIbHBIN:

be3snakoBoe 3uakoBoe CF OF

11111100 252 -4

00000101 5 +5

00000001 1 1 1 0
(HenpaBUITBHO)

HpI/I BO3HUKHOBCHHHU IICPCIIOJIHCHHA IIPU CJIOXCHHHN 3HAKOBBLIX YMCCII, PC3YJIbTAaT
IMOJIy4acTCs HCHp&BPIJ'IBHBIfI:

bessnakoBoe 3unakoBoe CF OF

01111001 121 +121

00001011 11 +11

10000100 132 -124 ()
(HerpaBUIIBHO)

HpI/I orcpanusiax CJIOKCHUA W BbIYUTAHUA MOKCT OAHOBPCMCHHO BO3HHKHYTH U
ICPCIIOJIHEHUE, U IICPECHOC.

bessnakoBoe 3makoBoe CF OF

11110110 246 -10

10001001 137 -119

01111111 127 +127 1
(HerpaBHUIIBHO)

1.1.4 YmHoxxeHHe

Omneparusi yMHOXEHUST i1 0€33HAKOBBIX JAHHBIX BBITTONHsSETCS kKomaHaon MUL,

a s 3HakoBeix - IMUL. OTBETCTBEHHOCTh 3a KOHTPOJIb HaJ dbopmaTom
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o0pabaThIBa€MBbIX YHCENI W 332 BBIOOp TOAXONSAIICH KOMAaHIbl YMHOXXCHHS JIGKUT Ha
camoMm mporpammucte. CyIIeCTBYIOT JIB€ OCHOBHBIEC ONEpAIlii YMHOKEHUS:

"baiit Ha Gait". OnMH M3 MHOXMTENEW Haxomutcs B peructpe AL, a apyroit B
OaiiTe mamsaTh wiM B onaHoOalTOBOM peructpe. [locie yMHOXKEHHS MpPOU3BEICHUE
HaxogutTcss B peructpe AX. Omnepaiusi UrHOpUpyeT U CTHPaeT JioOble JIaHHBIE,
KOTOpbI€ HaXOAWIHCh B peructpe AH.

"CnoBo Ha cnoBo". OMH U3 MHOXKHTENIEH HaxoauTes B peructpe AX, a 1pyroii - B
clioBe mamsiTd uiau B peructpe. Ilocie yMHOXEHUST TNPOU3BEACHHE HAXOJIUTCS B
JBOMHOM CIIOBE, JUISI KOTOpOTO TpeOyeTcs JBa perucrTpa: crapmas (JeBas) 4acTb
npousBefeHuss Haxonutcst B peructpe DX, a mmammas (mpasast) yacte B peructpe AX.
Omnepaiysi UTHOPUPYET W CTUPAET JOObIE JaHHbIE, KOTOPbIE HAXOAWJINCh B PETUCTPE
DX.

B emunctBenHom omnepange komanny MUL u IMUL yka3siBaeTcsi MHOXKHUTENb.
PaccMmoTpum crienytolyo KOMaHy':

mul multr

Ecimu mone MULTR omnpeneneno kak 6ait (DB), To omeparus mpesmnojaraer
yMHOXKeHHue cogepxkumoro AL Ha 3Hadenue Oaiita u3 noiast MULTR. Ecau mone MULTR
omnpeneneHo kak cioBo (DW), To onepanus npeamnonaraet yMHOKEHHE coep:kumoro AX
Ha 3HaueHue cioBa u3 ot MULTR. Eciau MHOXUTEIh HAXOIUTCS B PETUCTPE, TO JIJIMHA
pETrHCTpa OMpEeesSeT THIT ONepaIlii, Kak 3TO MOKa3aHO HIDKE:

Mul ¢l ;BaitT-mMHO)HTEB: MHOXKHMOE B AL, npousseaecHue B AX

Mul bx ;CnoBo- MHOXHTENL: MHOKUMOE B AX, iponsBenenne B DX:AX
1.1.5 Be33nakoBoe ymHoxkenue: Komanga MUL

Komanga MUL ymHOkaeT 6€33HaKOBBIC YHCIIA.
[Ipumep:
n db 10
mov al,2
mul n :ax=2*10=20=0014h: ah=00h al=14h
mov al,26



mul n :ax=26*10=260=0104h: ah=01h al=04h

1.1.6 3nakoBoe ymuoxkenue. Komanga IMUL

Komanga IMUL yMHOKaeT 3HaKOBBIE YHMCIIA.

mov ax,8
mov bx,-1
imul bx ;- dx:ax=-8=0fffffff8h=0014h: dx#ffh ax=0fff8h

Takum oOpa3zoM, €ciIM MHOKHUMOE ¥ MHOKHUTE]Ib UMEET OJTMHAKOBBIN 3HAKOBBIA OWT,
To komauaesl MUL u IMUL renepupyroT oauHakoBbli pesynbTaT. Ho, ecnm
COMHOXXHMTEN MMEIOT pa3Hble 3HAKOBble OuThl, TO Komanna MUL  BeipabaTbiBaeT
MOJIOKUTENIbHBIA pe3yibTaT yMHOXKeHHUs, a komanaa IMUL - orpunatenbHbIM.

[ToBbiienre 3ddexkTuBHOCTH yMHOXKEHUs: [Ipu yMHOXKEHMHM Ha CTENeHb 4Hciia
2 (2,4,8ut.1.) Gonee 3 (HEKTHUBHBIM SIBIISICTCS CABUT BJIEBO HA TpeOyeMoOe YUCIIO OUTOB.
Cneur Oonee uem Ha 1 TpeOyeT 3arpy3ku BenuumHbl casura B peructp CL. B
CIEYIONTUX TPUMEPAX MPEANOI0KUM, YTO MHOKHMOE HaxomuTcs B peructpe AL wmm
AX:

VYMmuoxenue Ha 2:  shl ax,1

VYMHoxenue Ha 8: MoV ax,3

Shl ax,cl

1.1.7 MHOroc10BHOE€ YMHOKEHHE

OOBIYHO YMHOXEHUE UMEET JBa TuIa. "0alT Ha Oalt" u "cioBo Ha cimoBo'. Kak
yKe OBLITO MOKa3aHO, MAKCUMAIbHOE 3HAKOBOE 3HAUCHWE B CIIOBE OTPAHUYCHO BEITHMYUHON
+32767. YMmHOXeHHE OOJBIIUX YHCel TpedyeT BBITIOTHEHUS HEKOTOPBIX
JOTIOJTHUTENBHBIX JIEWCTBUM. PaccMmaTpuBaemblii TOAXOA  NPEIIONIaraeT  yYMHOXKCHHE
KaXJIOTO CJIOBA OTACIIBHO M CIIOKCHHUE TOJTYYEHHBIX PE3YIhTaTOB.

PaccMmoTrpum crenyromiee yMHOKEHHE B IECATUYHOM (opMare:

1365
x12
2730



1365
16380
[IpencraBuM, uTO AecsTUYHAs apUPMETHKA MOKET YMHOXKATh TOJIBKO JBYX3HAuHbIE

yucna. Torga MoxHo yMHOXHUTh 13 m 65 Ha 12 paznenbHo, cieayroumm o0pa3oM:

13 65
x12 x12
26 130
13 65
156 780

CrneayromuMm marom CJI0KUM TOJTy9eHHbIE TPOU3BECHUS, HO MIOCKOJIBKY 4ucio 13
NPEACTaBIIsIIO COTHHM, TO TMEPBOE Mpou3BeleHHE B jeiicTBuTenbHOCTH Oyaer 15600:
15600
+780
16380
AcceMmOnepHas mporpaMMa HMCIOJIB3yeT aHAJOTUYHYI0 TEXHUKY 32 HCKIIOUYCHHEM
TOTO, YTO JaHHBIE MMEIOT Pa3MEpPHOCTH CIIOB (YeThIpe HHU(PHI) B MICCTHAIATCPUIHOM
dbopmare.

YMHOKeHHE TBOMHOTO CJIOBa Ha CJIOBO (Z=X*Y).

Xdd?
Y dw ?
Zdw?,?,7?

wp equ word ptr
MoV ax,wp X ;
mul y

mov z,ax

mov bx,dx

mov ax,wp X+2
mul y

add ax,bx

mov z+2,ax

adc dx,0

mov z+4,dx

1.1.8 lesenue
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Omneparust geneHus uisi O€33HAKOBBIX JaHHBIX BhHITIONHSETCS KomaHaoi DIV, a
it 3HakoBBIX - |IDIV. OTBeTcTBEHHOCTH 32 MOA00P MOAXOMAAINICH KOMAH/IBI JIGKUT Ha
nporpammucte. CyIiecTBYIOT IB€ OCHOBHBIE OIE€paluu AeJICHUS

Henenue "cnoBa Ha Oaift”. Jlemumoe Haxomutcs B peructpe AX, a nenuTens - B
OailiTe mamsATH WM B OJHOOalTOBOM peructpe. Ilocine neneHus ocTtaTok MOIy4yaeTcs B
peructpe AH, a yactHoe -B AL. Tak kak 0JHOOAWTOBOE YacTHOE OYEHb MaJjo
(MakcumanbHO+255 fuect.FF) mns Oe3snakoBoro nenenms w +127 (uect.7F) mis
3HAKOBOT0), TO JIaHHAsI OTIepallysi UMEET OTPAHUYCHHOE UCIIOJIb30BaHHE.

Henenue "nBoilHOTO cioOBa Ha CJOBO". JlenmMMoe HaxOAUTCS B PETUCTPOBOM mape
DX:AX, a pmenurenb - B clioBe namsTu wid B peructpe. llocne genenus ocrtatok
nosiy4daercs B peructpe DX, a gactHoe B peructpe AX. YacTHoe B OJHOM CJIOBE
JOITyCKaeT MakcuMallbHoe 3HaueHue +32767 (uect.FFFF)mis 6e33nakoBoro aeneHus u
+16383 (uecr.7FFF) s 3nakoBoro.

B enunctBennom omepanne komaHn DIV u  IDIV  yka3wsiBaeTcs AenuTelNb.
PaccmoTtpum cneayromyro KOMaHay:

div divisor

Ecim monre DIVISOR omnpeneneno kak Oaiit  (DB), To omeparus mpezmnonaraer
nenenne cioBa Ha Oait. Ecom mone DIVISOR ompeneneno kak cinoso (DW), To
orepanus MpenoiaraeT AeJieHue ABOMHOro cJIoBa Ha CJIOBO.

Ilpu nenenum, Hanpumep, 13nHa 3, momyuaercs pesynbrar 4 1/3. UactHoe ecth 4,
a octaTok - 1.3ameTuM, 4TO Py4HOU KajbKyiasarop (win mporpamma Ha si3bike BASIC)
BBIIAET B ITOM ciy4ae pe3yibrar 4,333....3HaueHHe COJCPKHUT LENyI 4acTh (4) u
npobuyro dacth (,333). 3nauenne 1/3 um 333...ecTh ApOOHBIC YacTH, B TO BpeMs Kak 1

€CTh OCTATOK OT JICJICHU.
1.1.9 Be33nakoBoe neaenue. Komanga DIV

Komanna DIV npenur Oe33HakOBBIE 4HMCIIA.

Mov ax,100
Mov bh,2
Div bh ;100 div 2=50, ah=0 al=50
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1.1.1d1epeno/iHeHUsI M TPEPbIBAHUS

Hcnonb3ys komanasl DIV u ocobenno IDIV, oudenp npocto BBI3BAaTh
nepernonnenue. I[lpepsiBanus npuBoaaT (0 KpaiiHeH Mape B CHCTEME, MCIOJIb3yeMOi
IIPH TECTUPOBAHUHU 3TUX MIPOrpaMM) K HEMpeACKa3yeMbIM pe3yjbTaraM. B omepammsx
JIeJICHUS MPEeJIIoaraeTcsi, 4YTo YaCTHOE 3HAYUTEILHO MEHbIIIE, YeM Jelumoe. [lenenre Ha
HOJIb BCerjJa BbI3bIBaeT npepbiBanue. Ho nenenue Ha 1reHepupyeT 4yacTHOE, KOTOPOE
PaBHO JEIMMOMY, YTO MOYKET TaK)Ke JIETKO BBI3BATh IIPEPHIBAHUE.

PexoMeHnmyeTcs UMCHonb30BaTh CHEAYyIONIEEe MPABUJIO. €CIU JAeIUTelNb - OailT,
TO €ro 3Ha4YeHHe IOJDKHO OBITh MEHbINE, yeM JieBbld Oait (AH) memutens: eciaum
JCIHTENb - CIIOBO, TO €ro 3HAaYeHHE JOJDKHO OBITh MEHbIINE, ueM JieBoe ciioBo (DX)
JIEITUTENA.

[TpounrocTpupyeM JaHHOE MPABUIIO JJISL ACIUTENS, paBHOTO 1:

Onepartus ey1eHus: Henumoe Jleautrens YactHoe

Ci0BO Ha OaiT: 0123 01 (1)23

JIBoitnoe cimoBo Ha cimoBo. 0001 4026 0001 (1)4026

B o0oux ciydasx 4YacTHOE MPEBBIIIAET BO3MOXHBIH paszMep. st TOro 4YToObI
n30ekaTh TOJOOHBIX CUTYaIllWi, IOJIE3HO BCTaBJIATH mepen komanmamu DIV u  IDIV
COOTBETCTBYIOIIYIO IIPOBEPKY.

Hns xomanasl IDIV  nanHas jnoruka AOMKHA YYUTBIBATH TOT (HaKT, 4TO JIHUOO
AenuMoe, JIMOO NEeTUTENh MOTYT OBITh OTPHUIIATEIBHBIMHM, & TaK KaK CPaBHUBAIOTCS
aOCOJIFOTHBIE 3HAYEHMS, TO HEOOXOJAMMO MCIOoyb30BaTh kKoMaHnay NEG nns BpemenHoro

MEPEBO/IA OTPULATEILHOIO 3HAYEHHSI B TIOJIOKUTEIIBHOE.
1.1.1MIpeobdpa3oBanue 3HaKa

Komanga NEG obecneunBaer mnpeoOpa3zoBaHMe 3HAKa JBOMYHBIX YHCENl M3
MOJIOKUTENHHOTO B OTPHUIIATETLHOE W HA0OOPOT.

[Tpaktnueckn komanaa NEG ycranaBnuBaeT MPOTHBOIIOIOKHBIC 3HAYCHUS OUTOB U
npubasiser 1. [Ipumepsr:

Neg ax
Neg bl
12



Neg BINAMT (Gaiit uau cJIOBO B ITaMsITH)
[TpeoOpa3oBanue 3HaKa A1 35-0UTOBOrO (MK OOJIBIIETO) YKCIa BKIOYACT OOJIbIIe

maroB. Ilpenmomoskum, uyto peructpoBas mapa DX:AX cogepxur  32-0utoBoe
nBonuyHoe uucio. Tak kak komanna NEG He Moxer oOpabaThiBaTh JiBa pErucTpa
OJTHOBPEMEHHO, TO €€ WCIOJb30BaHUE NPHUBEACT K HEMPAaBWILHOMY  pe3yibrary. B
CJIEIYIOIIEM TIPUMEPE MOKa3aHo KcTob3oBanue komauasl NOT:

Not dx JuBepTHpOBaHHE OMTOB

Not ax WuBepTupoBanue OMTOB

Add ax,1 [Tpubasnenue 1k AX

Adc dx,0 JIpubasnenue nmepeHoca k DX

1.2 JlormuecKkue KOMaHIAbI
1.2.1 Komananl Jormyeckux onepanmii . and, not,or,xor,test

Jlornyeckue omeparii  SBISIOTCS  BOXHBIM ~ BJIEMEHTOM B MPOCKTHPOBAHUU
MHUKPOCXEM M HMMEIT MHOro o01mero B joruke nporpammupoBanus. Komanasr AND,
OR, XOR u TEST - sBustOTCS KOMaHJaMW JIOTUYECKUX OTEpanuid. ITH KOMaHbI
MCIIONIB3YIOTCS NIl cOpoca M YCTAHOBKU OUT W IJIsi apu(METUUECKHUX OIeparuii B KOe
ASCI| . Bce 3t komaH1p1 00pabaThIBalOT OJMH OAWT WUJIKM OJTHO CJIOBO B PETHCTPE WM B
namsat, U ycranaBnuBaroT diaru CF, OF, PF, SF, ZF.

AND: Ecnu o6a u3 cpaBHUBaeMbIX OMTOB paBHBI 1,To pe3ynbTaT paBeH 1; Bo Bcex

OCTaJIbHBIX cliydyasx pe3yinbrar - 0.

Mov al,00110011b
And al,11101110b ; al=0010010b
OR: Ecnu xoTss Obl OIMH W3 CpaBHUBAeMbIX OMTOB paBeH 1,To pe3ynbTaT paBeH

1; ecnmu cpaBHHMBaemble OuTHI paBHBI O, TO pesynbrar - O.

mov al,00110011b
or al,11101110b ;al=11111111b
XOR: Ecium onuH u3 cpaBHMBaeMmblx OWTOB paBeH 0O, a npyroéi paBen 1, ToO

pe3ynbTaT paBeH 1; eciu cpaBHMBaeMble OMTHI oamHakoBbi(00a - O mim oba - 1) To

pesyabtar - 0.

mov al,00110011b
xor al,11101110b ;al=11011101b
TEST: netictByeT kak AND-ycranaBiuBaet uiaru, Ho He U3MEHSET OUTHI.
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mov al,00110011b
testal,11101110b ; al=0011011b sf=0
HCpBLIﬁ Ol'[CpaHI[ B JIOTUYCCKHNX KOMAaAHIAaXx YKaBI:IBaCT Ha OAHWH 6aﬁT HNJIN CJIOBO B

PETUCTPC WIIM B IAMATH W ABJKCTCA CAWMHCTBCHHBIM  3HAYCHUCM, KOTOPOC MOKCT

W3MEHSTCS IIOCJIE€ BBIIIOJIHEHNS KOMAH/I.
1.2.2 KoMaHabl cABUra 1 MUKJINYECKOr0 CABUTA

KomaH/1pl CABUra U IMKJIAYECKOTO CABHMra, KOTOpBIE MPEACTABIAIOT COOOW YacTh
JIOTHYECKUX BO3MOXHOCTECH KOMITBIOTEPA, UMEIOT CJICIYIOIINE CBOMCTBRA:

- 00pabaThIBarOT OANUT WU CJIOBO;

- MUMEIOT JIOCTYII K PETUCTPY WIN K TIaMSITH;

- CIIBUTAIOT BJICBO WJIHM BIIPARBO;

- CIBHUTAIOT Ha BeMuuHy 10 8 Out (s Oaiita) m 16 Ot (juist ciiosa);

- CABUrarT Jiorumdecku (0e3 3Haka) Wi apupMETHUIECKH (CO 3HAKOM).

3HayeHne caBura Ha 1 MOXKET OBITh 3aKOJUPOBAHO KaK HEMOCPEACTBEHHBIN

orepani, 3HadeHue Ooibine 1 gomkHO HaxoauThes B peructpe CL.
1.2.2.1 Komaunas! caBura

[Ipu BeimonHenun komaua ciasura ¢iar CF  Bcerma comepXuT 3HaYeHUE
MOCIIETHETO BBIABHHYTOr0 OuTa. CyIIeCTBYIOT CIEAYIOIIME KOMAaHIIbI CIBUTA!

SHR Jloruueckuii (0€33HaKOBBII) CABUT BIIPABO

SHL ;Jlormyeckwuii (0e33HAKOBBII) CIBHUT BJICBO

SAR ;Apudmernueckuii CIBUT BIPABO

SAL ;ApudmMeTndeckuii CIBUT BIEBO

Crnenyromuii pparMeHT WUTFOCTPUPYET BBIMOJHEHHE KOMaH bl SHR:

Mov cl,03 . AX:

Mov ax,10110111B ;10110111

Shr ax,1 ; 01011011CnBur BrpaBo Ha 1
Shr ax,cl ; 00001011CBur BrpaBo Ha 3

[lepBas komanna SHR caBuraer coaepkumoe peructpa AX BmpaBo Ha 1 Owr.
BeiiBunyThIi B pe3yabrare oauH Out momnanaer B ¢uar CF, a camplil JeBbIi OUT

peructpa AX 3anonHsercsa HyleM. Bropas komaHna CABUIAeT COJIEPKUMOE perucrpa
14



AX eme Ha Tpu O6uTta. [Ipu 3ToM ¢urar CF mocnenoBarensHo nmpuHUMaeT 3Havenus 1, 1, O,
a B TpH JIeBbIX OuTa B peructpe AX 3aHOCATCS HYJIH.

PaccmoTpum aelictBre koMaH apudmeTudeckoro BipaBo SAR:

Mov cl,03 . AX:

Mov ax,10110111B ;10110111

Sar ax,1 ; 1101101 1CnBur Bopaso Ha 1
Sar ax,cl ; 11111011CxBur BupaBo Ha 3

Komanna SAR umeer BaxkHoe oTiimume oT koMmanasl SHR: 11 3anojiHeHus JIEBOTO
OuTa ucnosbp3yeTcs 3HaKOBbIi OuT. TakuM 006pa3oM, MOJOKUTENbHBIE U OTPULIATEIbHBIC
BEJIMUMHBI COXPAHSIIOT CBOW 3HAK.

B nmpuBeneHHOM mpuMepe 3HAKOBBIA OWT conepkuT eaunHuily. [Ipu cnBurax BiIeBO
npaBble OUTHI 3AMOJTHAIOTCA HYJISIMH. TakuM oOpa3om, pe3yapTaT komann capura SHL u
SAL wanentudeH. CIBUT BJIEBO YacTO WCIIOJIB3YETCS JUIS YABAMBAHUS YHCEN, a CIIBUT
BIIPaBO - JUIS JIEJICHUS HA 2. DT OTepaliy OCYIIECTBIISIIOTCS 3HaYUTENbHO ObICTpee, ueM
KOMaH/Ibl YMHOKEHUS WU JCTICHUS.

JleneHue moroJiaM HEUYETHBIX 4mcesd (Hampumep, 5 wmiam 7) oOpasyeT MEHbIIHe
3HaueHus (2 miam 3, COOTBETCTBeHHO) W ycTaHaBimuBaroT (iar CFB 1. Kpowme Toro, ecim
HEOOXOMMO BBHITIOTHUTH CJIBUT Ha 2 OWTa, TO MCIIOJIH30BAHHUE JBYX KOMaHJ CIBUTA OoJiee

3¢ (HeKTUBHO, YeM HCIIOJIb30BAHHUE OJHOW KOMAaH[bI ¢ 3arpy3koi peructpa CL 3naueHuem

2.
1.2.2.2 KoMaHabl HTUKJINYECKOT0 CABUTA

[{uknuueckuii CHBUT TPEACTABISET COOOM Omepanuio CABUTA, TMPU KOTOPOU
BBIJIBUHYTHIA OUT 3aHMMAaET OCBOOOJMBILIUIKCS pa3psi.

Cyl1iecTByIOT ClieyIOUMe KOMaH/Ibl IUKIMYECKOTO CIIBUTa:

ROR [luxnudeckuii CABUT BIPABO

ROL luknudeckuii CABHUT BICBO

RCR [luxinyeckuii cIBUT BIIPABO C IEPEHOCOM

RCL ;l{ukiudeckuii CIBUT BIEBO C IEPEHOCOM

Cnegyromass  MOCIHEAOBATENIBHOCTh  KOMaHA  WUIIOCTPUPYET  OMEPALMIO

mukimyeckoro casura ROR:

15



Mov cl,03 . BX:
Mov bx,10110111B ; 10110111
Ror bx,1 ; 11011011CyBur Brpaso Ha 1
Rorbx,cl ; 01111011 CBur BrpaBo Ha 3
IlepBas komangma ROR 1mpu BBINOJHEHHH IIUKIMYECKOTO CABHMIa IEPEHOCHT

npaBbll €MUHUYHBIN OUT peructpa BX B ocBoOoauBIIyIOCsS JieByIO0 mo3uIlMi0. Bropas
koManaa ROR nepenocur, Takum o0pa3omM, Tpu MpaBbIX OWTA.

B xomanmax RCRu RCL B casure yuactByet dar CF. BeigBuraemsiii u3 perucrpa
our 3anocurca B ¢Quar CF, a 3nauenue CF mpu sToM moctymaer B 0CBOOOAMBIIYIOCS
HO3ULIMIO.

PaccMoTpuM mpumep, B KOTOpPOM HCHOJB3YKOTCS KOMaH/Abl HUKINYECKOIO U
npoctoro casura. llpennmonoxkum, uto 32-0MTOBOE 3HAYEHHE HAXOAUTCA B PETHCTpax
DX:AX Ttak, uro neBble 16 O6uT nexar B peructpe DX, a mpaseie - B AX. s
YMHOKEHUS Ha 2 3TOTO 3HAYEHUSI BOSMOXKHBI CIEAYIOIINE ABE KOMAH/IbI:

Shlax,1  YwMHOXeHHE Mapbl PETUCTPOB
Rcl dx,1 . DX:AXua 2
3necy komanna SHL casuraer Bce Outbl peructpa AX BIE€BO, MPUUEM CaMbIi

neBbli OuT nomanaaer B ¢paar CF.3arem komanaa RCL caBuraer Bce 6uthl peructpa DX

BJICBO M B OCBOOOJMBIIMIACS MpaBblii OUT 3aHOCUT 3HaueHue u3 (aara CF.
1.3 Ilpumepsl
[Tpumep 1

12+3
BeluncnuTh 3HaYeHUE ypaBHEHUS )V = 846

*3+12

data segment

y db O ;onmcanue mepeMeHHON Y B CETMEHTE JaHHBIX
data ends

st segment stack ‘stack’ orircanue cerMeHTa creka
db 128 dup(?)

st ends

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

code segment orricanre KOAOBOIO CErMEHTA

start:

mov ax,ds FHHULMATN3aIUs CETMEHTA JaHHbBIX
mov ds,ax

mov ax,12 peanmzarus cioxenus 12+3
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add ax,3
mov bl,8 peanuzanus cioxeHus 8+6
add bl,6
div bl JICIIAM COJIEPIKUMOE aX ¢ coaepkumbiM bl
mov ah,0 OCTaTOK OOHYJIIEM U PE3yJIbTaT YMHOKaeM Ha 3
mov bl,3
mul bl
add ax,12 K NIPOM3BEICHUIO MproOaBiisieM 12 1 3aHOCHM B Y
mov y,al
mov ax,4c00h3aBepiraem paboTy mporpaMmmbl
int 21h
code ends
end start
[Tpumep 2

JlaHbl 1Ba yKcia B JBOMYHOM BHJiEe. [IepBoe 4nciio npOMHBEPTUPOBATH U PA3IEIIUTh
Ha 4. BTOPOE YMCIIO YMHOXKHUTh Ha 2. Pe3ylbTaThl JOTMYECKH CIOKUTH U NIEPBBIE YETHIPE
paspsa 3aMEHUTh Ha IPOTUBOIIOJIOKHBIE.

data segment

adb 10110101b

b db 00110111b

cdbO

data ends

st segment stack ‘stack’ ormmcanue cermMeHTa cTeka
db 128 dup(?)

st ends

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

code segment OIIMCaHME KOJOBOI'O CErMEHTAa

start:

mov ax,ds HHULMAJIN3alUs CErMEHTAa JaHHBIX
mov ds,ax

not a MHBEPTUPYEM MEPBOE YKCIIO U JICJIUM €ro Ha 4
shr a,2

shl b,1 BTOpPOE YMCIIO YMHOXKAaeM Ha 2

mov al , a MPJIYYCHHBIC pE3yIbTaThl CKJIa/IbIBAEM
addal, b

xor al, 00001111b  MeHseM mepBbIe YETHIPE pa3psiia Ha MPOTUBOIIOJIOKHBIC
mov c,al

mov ax,4c00h 3aBepiiaeM padoTy MPOTPaMMBI

int 21h

code ends

end start

1.4 BapuaHThbl 3a1aHMI.
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Bapuant Nel

_ 12/5+15/9+13/3—2/4

L1y 8+6 3-2

2. JlaHo 4HCIIO B IBOMYHOM BHUJE. YMHOXHUTH €ro Ha 16. pe3ynpTaT MmepeBEepHYThH

CICAYIOIIMM 00pa3oM: HYJIEBOUM pa3psi CTAHOBUTCS CEAbMBIM, 1-bIii CTAHOBUTCS G-bIM U

T.J.
Bapuant Ne2
1 _ 25 _12/3-(@2+4)/2
ST 5+2

2. Jlanbl 1Ba 4KClia B JBOMYHOM BuJie. B nepBom uuncine 3,5,7pa3psiasl OOHYJIUTh U
pE3yNbTaT pa3ienuTh Ha 4, MOyYeHHOE 3HAYCHHE JIOTHUYECKH YMHOXUTH Ha 2-0€ YHCIIO.
Bapuant Ne3

_16/3-8*2+3*5

Ly 15/6

2. I[aHO YHCJIO B ABOMYHOM BHJE. ITomeHsiTE MEecTaMu CTAapIyr0O 1 MJIaAIIYIHO YaCTHU

yrcna. [logydenHoe 3HaueHne pa3aenutb Ha 32 ¥ MPOUHBEPTUPOBATH.

Bapuant Ned
1 y:5+9_l6 3+23/3_2
3 2+3 3

2. Jlanpl 1Ba uMciaa B JBOMYHOM Buae. B mepBom umcne crapmme (4 paspsaa)
paspsaasl oOHyUTh. Bo BTOpoM uucie caenate enuuauniamu 2,4,6 paspsanasl. [lomydennsie

PE3YIbTAThI JIOTUYCCKU IICPEMHOKUTD.

Bapuant Ned
1 _33/13+12*2 4*6
T 5

2. Jlano uncno B nBomuHoMm Buje. Paznenuts ero Ha 16, 3anectu B 1,3,7 pa3psiabl

HYJIH. HOJ’Iy‘{CHHOC 3HAYECHHUE JIOTHYECKU CIIOKUTH ¢ yuciioMm 19.

Bapuant Ne6
1 _11*2-6*4 29/4+7/4
TR 2+3
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2. Jlanpl nBa yucia B ABOMYHOM Buje. [lepBoe umcio ymMHOXHTH Ha 9, BTOpoe
pazaenutb Ha 4. pe3yJbTaThbl JIOTUYECKH IMEPEMHOXHUTh M CTApIIYyI0 YacTh MOMEHATH
MECTaMH C MJIQJIIIEH.

Bapuant Ne/

_ (22/3-13/5+3)/2 _
5+6

1.» 12

2. JlaHo 4ucno B JIBOMYHOM BHje. [IOMEHATH MecTamMu TPETUH OUT C TSTHIM.
Pe3ynbpraT yMHOKUTE Ha 8 M MPOMHBEPTUPOBATb.
Bapuant Ne8

_(22*3-45/6)114,,

L Y= i3a- 7513

2. JlaHo 4mciio B MBOWYHOM BHje. JIOTHYECKHM TEPEMHOXKHUTH €ro ¢ 4yucioMm 28.
[IponHBEpPTHPOBATH PE3yNbTAT U YMHOKUTH HA 4. B momydeHHoM 3HaueHnH 4,5,6pa3psbl

3aMCHUTDb HA NPOTHUBOIIOJIOKHBIC.

Bapuant Ne9
1= @2-15/2) +12/7_13 2
15/2

2. I[aHBI JBa YHCJIa B JBOHMYHOM BHJC. Jlormueckn wux NNEPEMHOXKNUTL U B

PE3YNBTUPYIONIEM 3HAYCHUH TOMEHSATHh MeCTaMu /-0i pa3pss ¢ 1-biM, 5+1if co 2-bIM.

Bapuant NelO
*

1 y= 5 3+13/4_28+£’>
1+12/5 3

2. I[aHO 9quCJI0 B ABOMYHOM BHAC. I[IomeHsaAT, MecTaMM YETHBIC paspsaabl C

HEYEeTHBIM. Pe3ynpTaT MpOUHBEPTUPOBATH U YMHOXKHUTH Ha 4.

Bapuant Nell

12-9 3*2
Ly = - *[1L2/5
Ly=t6-ge 2+3 29

2. JlaHO 4YmciIO B JBOMYHOM BHUJE. BBIBEpHYTh UYHCIIO <«HAW3HAHKY» (pa3psiabl
CTOSIIIIME B CEPEIMHE ClIeNaTh KpalHuMu). Pe3ynbTar pa3nenuts Ha 16.

Bapuant Nel?2
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_14*3 14/4
16/5-2*3 5-3

1.y

2. Jlanpl 1Ba YMcla B IBOMYHOM BHIE. M3 mepBOro 4mcia B3sTh YEThIPE MIIAJIINX
paspsla W IMOMEHATh MECTaMH C YeTHIPhMS CTapUIMMH pa3psjaMd BTOPOTO YHCIHA.
Pe3ynbpTaThl JIOTHYECKH CIOKUTH U PA3IeUTh Ha 8.

Bapuant Nel3

_12/3+5*"+16/(8-5)
15/2

2. Jlapl aBa yucina B gBouyHoM Buje. [lomenste mectamu 7,6,5,1- paspsiabl
nepBoro uyucina ¢ 0,2,3,4 pa3psgamMu BTOPOro 4HCIIa COOTBETCTBEHHO. Pe3ynbTaThl

JIOTUYCCKH CJIIOKUTDb U YMHOKHUTH Ha 8.

Bapuant Nel4
1 y= 36+ (14-5) 3*3_4
38-4*3)/3

2. JlaHo 4Yucio B JABOWYHOM BHJE. Bce HeueTHbIe pa3psiibl yucia OOHYNIHUTh, a
YeTHbIC 3aMEHHTh Ha MPOTUBOMOJIOXKHBIC. Pesymprar pasgemuth Ha 4 #
IPOUHBEPTHPOBATD.

Bapuant Nel5

_ 34+ (15-7)*2
36/4+35/8

*

1.y

2. Jlanbl 1Ba 4uCiia B JBOMYHOM BHUC (IIEpBOE YKCIIO pa3MepoM B OalT , BTOpoe
YHCII0 pa3MepoM B cJIoBO). [lepBoe YuCIIO YMHOXUTh Ha 16 M B MOJYYCHHOM 3HAYCHUU

oOHymHTh 3,5pa3psansl. Pe3ynbTar CJI0KUTH CO CTapiei 4acThi0 BTOPOTO YHUCIIA.

Bapuant Nel6
1. y= (123-4)/5+ (6—3)/4_34
36+4*3

2. Jlanbl J1Ba yMclia B ABOMYHOM Buae. OOHYIUTH B MEpBOM uuciie 3,5,6pa3psaasl u
pa3enuTh TOJYYCHHOE 3HA4YeHHE Ha 8, BTOPOE YWCIO YMHOXHUTh Ha 2 M JIOTHYECKH
CJIOXKUTH C TICPBBIM. Pe3ysbTaT MpOMHBEPTHPOBAT.

Bapuant Nel7/
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_34+(15-7)*2
36/4+35/8

1.y 34*2

2. Jlano nBomM4HOE 4Kci0. B crapieil yacTu uncna Bce 4eTHbIE OUTHI 3aMEHUTh Ha
MPOTUBOMNOJOXKHBIE. B Mitanmieil yacti unciaa Bce HEUETHbIE OUTHI OOHYNIUTh. Pesynbrar

pazaenuth Ha 16.

Bapuant Nel8
1. y= (Q4-14)*36+ 0173
13€/5+7*3

2 Jlanpl 1Ba YUCIa B JBOWYHOM BHJIC. B mepBOM dHCIe MOMEHATH MECTaMH
CTapIIyI0 U MJIQJIIITYI0 YacTH yucia. Bo BTopom 11t 1 4-b1it pa3psiasl MOMEHITh MECTaMHU
¢ 3,7MBIM pa3psgaMu COOTBETCTBEHHO. Pe3yibTaThl JIOTHYECKH CIIOXKUTh U YMHOXKUTH Ha
4.

Bapuant Nel9

2% (26+3) - 44*6
48-14/2

1. y=37-14*3*

2. I[aHO YuCJI0 B IBOMYHOM BHC. P A3ACJIMTH €ro Ha IBC COCTABIIAIOINMEC. B IICPBYIO
BOﬁHYT TOJIBKO YC€THBIC pa3psabl, BO BTOPYIO TOJIbKO HCUYCTHBIC pa3psAaabl. Hx norudecku

NEPEMHOKUTD U PE3YJIbTAT YMHOXKUTH Ha 16.

Bapuant Ne20
1. y= (258-140)/(34-12) , (36+3)-17/4
36+12/5

2. Jlanpl nBa ymcia B ABOMYHOM Buje. IlepBoe umcino yMHOXHUTH Ha 4. BTOpOE
pa3nenuth Ha 2 . Pe3ynbTarsl tornuecku cinoxuthb. 0-0if u 7-0¥ pa3psasl, B IOTy4YEHHOM

3Ha4YCHHUH, IIOMCHATHb MCCTaMU.

Bapuant Ne21
—_ 7% *
1 y= 15/6+ (34-7*2) 2_14
16+13/8

2. I[aHO 4qucCJI0 B JIBOHMYHOM BHAC. I[TomeHsaAT, MecTaMU 3HAUYCHHUS YETHBIX U

HEYETHBIX pa3psiioB. [loyyeHHOE YHCI0 MPOUHBEPTUPOBATH U YMHOXKHUTH Ha 8.
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Bapuant Ne22

37+;4*5+5*6
= +5%4
Ly 17-4/2

2. Jlaapl 4yeTplpe uuciaa B ABOMYHOM Bujae. COCTaBUTH MATOE YHUCIO, KOTOPOE
coctout u3 O-ro m 1-ro 6uToB mepBoro uncna, 240 U 3-T0 OUTOB BTOPOTO yucia, 4,5%1¢
OUTHI W3 TpeTbero 4yucia, 6,70 OUTHl U3 YeTBEpTOro uucia. [lomydeHHOe 3HaUYeHUE

MPOMHBEPTHPOBATH U pa3aenuTh Ha 16.

Bapuant Ne23
5-8/3
—17%
1. y=1r7a+ 14+5_ 16*6+5
4 1C

2. Jlano nBomuHoe yucio. [lomensate mecramu 3-uit paspsn ¢ 7-biM. [lomyuenHoe
3HAYCHUE Pa3JEINTh Ha 8 U JIOTHYECKHU CIIOXKHUTH C YUCIIOM 56.
Bapuant Ne24

17-813, .,

1 p=35%4+
Y 3+2

2. Jano wuwmcino B gaBowuHoMm Buae. 0,1,4,5sie paspsapl  3aMEHUTH Ha
MPOTHUBOIOJIOXKHBIE. OCTallbHBIE 3aHECTH B OTIENBHBINA PErucTp, moctaBusB ux Ha 0,1,4,5-
bIe OUTHI COOTBETCTBEHHO. [loTydeHHbIe 3HaUeHUS JJOTUUECKH TTIEPEMHOKHUTh.

Bapuant Ne25

1 y=3*6+4*4/3*(48+16/2)*%

2. JlaHbl 1Ba yKciia B JBOUYHOM Buje. [loMEHATh MECTaMU YETHBIE pa3psiibl OJJHOTO
YHUCIa C HEYETHBIMH pa3psaaMu JApyroro uucna. [loigydeHHble 3HAYCHUS JIOTUYECKH
NEPEMHOKUTH U BCE Pa3psi/ibl YKMCIIa 3aAMEHHUTh Ha MTPOTHBOIIOJIOKHBIE.

Bapuant Ne26

_14-4 17+8/3

y =222 (5416/4) *
2 Z+2*5
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2. JlaHo 4ncno B ABOMYHOM BHJE. 3amucaTh ero Haobopot. [lonyueHHoe 3HaueHue

YMHOXKHUTh Ha 8 ¥ IOTUYECKH CIIOKUTH ¢ ynuciaom 17.

Bapuant Ne27

171+4*3*2 17
1y =g+ (6+6) %8

36-4 17 5+2

3

2. Jlano uucio B ABonuHOM Buje. O0Hynuts 2,3,4pa3psiibl TpeMs ciocoOaMu.
Bapuant Ne28

250-4*6
1y =g @+ 417

332+ 4 17

2. Jlano w4uwmcimo B gaBowmuHoMm Buae. 3amenuth 0,1,3:e  paspsaasl  Ha
MIPOTHUBOIIOJIOXKHEIE. Bce ocTalibHBIE pa3psabl caenaTh €AMHUYHBIMU, PE3YJIbTAT Pa3aeInTh
Ha 16.

Bapuant Ne29

14_4+17*6

2
36-4
+
3

1. y=7+4*6+5/2*13+
2

2. Jlanel 1Ba ymciaa B IBOMYHOM BHjE. [IOMEHATh MeCTaMH YETHHIE W HEYETHBIC
paspsabl IBYMs CIIOCOOaMHU.
Bapuant Ne30

| o 3%4¥5IT 1742
7T 5-(3-4)/2 3%6+6

2. Jlano uuciao B OBOMYHOM Buje. Bce deTHBIC pas3psimpl chenaTh €IUHUIIAMH.

HOHy‘{CHHLIC 3HAUYCHUA pa3JACIUTb Ha 8 1 TOMEHATh MECTaMU ITPaBYIO U JICBYIO 4aCTH.

Bapuant Ne31
_25/4+5*6+ 37
T 8*6+5

+3*2

2. Jlanbl 1Ba uKcna B ABOUYHOM Buje. 1,3,76i pa3psabl MepBOro YUCia JOTUYECKU
nepeMHOXuTh ¢ 1,3,7HIM pa3psioM BTOPOTrO YHMCIA, PE3YNbTAaT pa3feiuTh Ha 8 U

IIPOMHBEPTUPOBATb.
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Bapuant Ne32

*
37/2+276%5

= 4 +(5+8)-136
Ly=——g7 69

2. Jlanpl 1nBa 4mWclia B JBOMYHOM BHJe. Bce 4YeTHbIe pa3psiapl MEPBOrO YHUCIA
JIOTHYECKU CIIOKUTh C YETHBIMH paspsjaMd BTOPOTO 4YHCIA, a HEYeTHbIe OOHYJIHTB.
Pesynbrat pazaenuts Ha 4 U IPOUHBEPTHPOBATH.

Bapuant Ne33

__3*4+5%6 16,
7/2+4/3+12/3 2

1.»

2. Jlano uncno B ABoMYHOM Buje. K crapiieil yacTu yucia JOTHYecKd NMpUOaBUTH
MPOMHBEPTHUPOBAHHYIO MJIA/ILIYIO YaCTH Yncia. Pe3ynbTar pa3nenurts Ha 2.
Bapuant Ne34

49/7+42/6+6*2 23+12
1.y= + *5
8*5/9-4*6 26-4

2. I[aHO YHCJIO B ABOMYHOM BHJC. K deTHpIM OMTaM yucia JIOTMYECKH HpI/I6aBI/ITL

HeYeTHbIe OUTHI yKcna. Pe3ynbraT pa3nenuTs Ha 8.

Bapuant Ne35
*
36475 14741
_ 2+6 3+4
L.r=""36-2 e
112 12-7
2
2. Jla"o uucno B aBonyHoMm Buje. Chenate 2,5,700 pa3psabl eIUHUYHBIMU TPEMS
croco0amu.
Bapuant Ne36
2+3+4*6+25*5
__ 2 36-4 A\ *(R7—
1. 250 2-14 T 274678
37

2. Jlanel nBa ymcna B OBOWYHOM Buie. [IOMEHSTh MecTamMu YETHBIE pa3psiibl
MEepPBOr0 YHMCJIa ¢ HEUETHBIMH pa3psjaMud BToporo uucia. [lepBoe yMHOXUTh Ha 2, a
BTOPOE pa3JeinTh Ha 2, pe3yJIbTAThl JIOTHYECKU CIIOKHUTh.

Bapuant Ne37
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320, 256_,

__4 2 * (3+ 2
1.y e 2 (B+2)

2. JlaHbl ABa yuciaa B JABOMYHOM Buje. B mepBom umcie 2,4,6,7eif paspsiabl
3aMEHHUTh Ha TPOTUBOIOJIOKHBIC. BTOpoe uncio pasznenuts Ha 8. pe3yabTaThl JIOTHUYECKU

CJIOKHUTh U IPOUHBEPTUPOBATD.

Bapuant Ne38
_ @2+ 4—71)7 5, (2+5) .,
3er4-=" 1
2

2. Jlaubl TpW yKcia B ABOWYHOM BHje. CTapIIyi0 YacTh MEPBOTO YHCIA JIOTHUECKU
CIIOKUTh C MIIQANICH 4YacThI0 TPEThEr0 YMCIA, a MIAAIIYI0 YacTh IEPBOrO YHCIA
JIOTHYECKU YMHOXKUTh HA MIIQJIIIYIO YacTh BTOPOTO 4ncia. PesynbraT pa3aenuTs Ha 4.

Bapuant Ne39

_34+260/2+170*3 34

*
36+8 ©6+7)

+5%6

2. JlaHbl 1Ba yKcaa B ABOMYHOM BHjIE. [lonydnTh TpeThe YUCIo MyTeM JOTHYeCKOTO
CIIOKEHUSI YETHBIX Pa3psfoB TEPBOTO YWCIA W HEYETHBIX Pa3psiioB BTOPOTO YHCIA.
[Toy4uuTh 4eTBEPTOE YUCIIO MYTEM JIOTUYECKOTO YMHOXKEHHSI HEUETHBIX Pa3psI0B EPBOTO
YKCJIa U YETHBIX pa3ps/ioB BTOPOTO yucia. TpeTbe U 4eTBepTOe YKciia MPOMHBEPTUPOBATh
U pa3JienuTh Ha 4.

1.5 TpeGoBanusi Kk oTUETy
OTtuet mabopaTopHO PabOTHI MPEACTABISAETCS B IEYATHOM BHUJIC.
OT4eT IOJKEH coepkKaTh:

- TUTYJIbHBIH JIUCT;

- COJIepKaHue;

- 11eJTb JJa00paTOPHOM paboTHI,

- BApUaHT 33JIaHNS;

- UICXOJTHBIN TEKCT IPOTPAMMBI;

- pe3yabTatr B 16-tupuyHom u 10-TuyHOM BHJIE.
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1.6 KoHTpo/bHBIEe BONPOCHI U YIPAKHEHUS

1. HapucyiiTe mporpaMMHYI0 apXUTEKTYPy MHKPOIIPOLIECCOPA.

2. llepeunciure perucTpbl MHUKpOIpoleccopa € MOAPOOHONW XapaKTEPUCTUKOU
KaXJI0T'O PErucTpa.

3. [lepeuncnute ocHoBHBIC ¢uiaru peructpa flags ¢ moapoOHON XapakTeprCcTUKOM
KaXKJI0TO0.

4. [lepeuncanre apupMeTHUECKUE KOMaHbI C MOAPOOHON XapaKTEPUCTUKON KaxI0H.

5. [lepeuncnure 1OrMUECKHUE KOMaH/IbI C MOJPOOHON XapaKTEePUCTUKON KaXKT0M.

6. Jlano umucio B nBonmunoMm Bune. Caenats 2,5,760 paspsasl eAMHUYHBIMUA TpeMs
Croco0amu.

7. Jlanbpl ABa 4yKclia B JBOMYHOM BHjJe. Bce yeTHble paspsibl MEPBOrO YHUCIA
JIOTUYECKH CIIO)KUTh C YETHBIMU pa3psiiaMd BTOPOTrO 4YHCIA, a HEYeTHbIE OOHYJIHTD.
Pesynbrat pa3zgenuts Ha 4 U MPOUHBEPTUPOBATD.

8. Jano uucno B ABOMYHOM BHJIe. Pa3nenuTs ero Ha JBe COCTaBISIONIME: B MEPBYIO
BOMIYT TOJBKO YETHBIE Pa3psijibl, BO BTOPYIO TOJBKO HEYETHbIE pa3psanbl. Mx sorundecku
NEPEMHOKUTD U PE3YJIbTAT YMHOXKUTH Ha 16.

9. Jlaubl 1Ba ymncia B JBOMYHOM BHj€e. [loMeHITh MecTaMu YeTHbIE pa3psabl IEPBOTO
YyyCclia C HEYETHBIMHM paspsaaMu BTOporo uucia. IlepBoe yMHOXHUTH Ha 2, a BTOpOE
pa3lienTh Ha 2. pe3yJIbTaThl JIOTUYECKHU CIIOKHUTh.

10. Jlanwsl nBa ymcma B aBowdHoMm Buuae. l[lomensts mectramu 7,6,5,1- paspsasr
nepBoro umcina c 0,2,3,4 pa3zpsgamMu BTOPOro 4KCIa COOTBETCTBEHHO. Pe3ynbTaThl
JIOTUYECKH CIIOKUTh M YMHOXKUTD Ha 8.

11. Jlanel gBa Yncia B JBOMYHOM BHIE (IIEpBOE YUCIIO pa3MepoM B OaWT , BTOpOe
YHCII0 pa3MepoM B cJIoBO). [lepBoe YuCIIO YMHOXUTh Ha 16 M B MOJYYCHHOM 3HAYCHUU
oOHYyNuTh 3,5pa3psaabl. Pe3ynbTaT CloKUTh CO cTapileld 4acTbi0 BTOPOTO YHCIIA.

12. [ano aBowuHoe uucio. B crapiieil yactu yuciia Bce YeTHbIE OUTHI 3aMEHUTH Ha
IPOTUBOIOJIOKHBIE. B Miajiieil yactu yrcia Bce HeUYeTHbIE OUTHI OOHYNIUTh. Pe3ynbrar
pasnenuTh Ha 16

13. Jlanbl yuca0 B ABOMYHOM BHjie. B HEM MOMEHSTh MECTaMU CTApUIYIO U MIIAAIIYIO

YacTH YMcia.
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14. [Maubl nBa uucia B ABOMYHOM Buje. llepBoe uucio ymMHOXUTH Ha 4. BTOpoe
pa3nenuth Ha 2. Pe3ynbTaThl TOrWYecKu ClOkUTh. 0-0i U 7-0M pa3psiabl, B MOJy4EHHOM
3HAYEHUH, TIOMEHATh MECTAMH.

15. Jlano uymciao B JaBOUYHOM Buje. [loOMEHSATh MecTaMu 3HAYEHUS YETHBIX H
HEYETHBIX Pa3psaoB.

16. Jlanbl yeThlpe uuciaa B ABOUYHOM BHje. COCTaBUTH MATOE YHUCIO, KOTOPOE
coctout u3 0-ro m 1-ro 6uToB mepBoro uncna, 20 U 3-T0 OUTOB BTOPOTO yucia, 4,5%1¢

OUTBI W3 TPETHErO YMCIa, 6,7-01 OUTHI U3 YETBEPTOIO YHCTIA.
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2 JIABOPATOPHAS PABOTA Ne2 «Apudpmerndueckue KOMaHAbI U
KOMAaH/IbI ePexo/10B>»

Llenv pabomol. TlpuobpereHre HABBIKOB MCIIOAb30BAHUSA apU(PMETUUECKHUX

KOMaH/I IIPY MPOTrpaMMHPOBAaHHUH Ha SI3bIKE acceMouepa.
2.1 Ilosy4yeHue CHMBOJIOB ¢ KJIaBHATYPbI

BBon undopmanmu ¢ Ki1aBuaTypsl - OMH U3 OCHOBHBIX CIIOCOOOB B3aUMOJIEHCTBUS
¢ xommnberotepom IBM PC. DOS obecneuuBaetr psg (QpyHKIMM, C MOMOIIBI KOTOPBIX
mporpamMma Ha accemoiiepe MokeT 00padaThIBaTh HAKATHSI KITABUIIIL.

Bo3moxHO, ogHIM U3 HanboJiee MPOCTHIX CIIOCOOOB TIOTYUYEHHUSI CHMBOJIOB KJIABUIII
spisiercs ¢yHknus "BBoa ¢ kimaBuatypsel, To ecTh pyHkuus DOS nomep 1. OyHKIMH
DOS BbI3bIBatOTCS MyTeM moMernieHuss Homepa (yHkiuu B peructp AH u BbImoTHEHUS
3areM uHctpykuuu INT 21h. (letictBurenbhas padora unctpykuuu INT Heckoabko Oosee
CIIO’KHA, HO ceivac BaM TpeOyeTcs TOJIbKO 3HaTh, YTO KaXKIbIi pa3 Mpu BbI30BE (PYHKLIUU
DOS Bbl pomkHBl BIMONHATH MHCTPYKIHIO INT 21h.) Cnenyrommii HaOpaHHBIA —Ha
KJIaBUAType CUMBOJI Bo3Bpaimaercsi B peructpe AL.

Hampumep, korja BBIMOTHAETCS KO/

mov ah,1
int 21h

onepanuonHas cuctemMa DOSmnomentaer criemyroniuii HaOpaHHBINA HAa KJIABUATYPE CUMBOJ
B peructp AL. 3amerum, uTO eciu KjaBuilia He Haxkarta, DOS Oyner xnath, Korja oHa
OyZeT Ha)kaTa, MO3TOMY JUIsl BBIMOJIHEHUS JAaHHOW (PYHKIMH MOXET MNOTpeOOBaThCS

HEOIIPEACIICHHOC BPCMHI.

2.2 BbIBOJ CHMBOJIOB Ha 3KpPaH
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Ecnm HaxxaTust KIaBUII 03HAYAIOT B3aUMOJCHCTBUE MOIL30BATENSl C MPOTPAMMHBIM
obOecrieueHreM, TO 3kpaH sBisercs gononHeHueMm. |IBM PC ocnamarorcs nucruiesmu
pPa3JIMYHBIX THUIIOB, HAauyWHAs OT IIBETHOI'O TEKCTOBOIO JI0 TpauyecKoro C BHICOKUM
pasperieHueM, Ho B JAaHHBII MOMEHT MBI PACCMOTPUM TOJIBKO BBIBOJ] CHUMBOJIOB.

Oynkuus DOS ¢ HomepoM 2 oGecrieunBaeT Hanbojee HEMOCPEICTBEHHBINM IyTh
BBIBOJIa CUMBOJIa Ha JKpaH. [l 3TOro Hy>XHO MPOCTO MOMECTUTh 2 B peructp AH u
BBIBOJIMMBIN cuMBOJI B peructp DL, a 3arem BeBBath DOS ¢ momompio INT 21h.

Crnenyromuii Ko 0ToOpa)kaeT KaXK/IbIi BBEJCHHBIN CUMBOJI Ha SKPaHE:

mov ah,1

int 21h  jmomy4uTh KOA CAEIYIOMIEH HaXKaToi KIIaBUIIIH
mov ah,2

mov dl,al jmepemectuts cuntanubii cumBo u3 AL B DL
int 21h  BBIBeCTH ero Ha PKpaH

EcTp eme oaHO 3amMedyaHue, KOTOPOE HYXKHO CIIE€JIaTh OTHOCUTEIBHO KJIaBUATYPHI,
sKpaHa u ¢GaiIoBOro BBOJA U BBIBOJIA HA si3bIke AccemOuepa. Te u3 Bac, KTO MOJIb30BAJICS
¢bynkumsamu scanfu printf B s3pike Cu mnm pynkumsmu ReadIn n Writelns Tlackare,
BO3MOXHO C yAMBJIEHHEM y3HaIT, uro B DOS He mpeaycMoTpeHo GopMaTHOTro BBOJAA U
BbIBosIa. DOS BBINONHAET TOMBKO MOCHMBOJIBHBIN WM MOCTPOYHBINM BBOA-BBIBOA. B Cu

JUISL TIeYaTH 110N IepeMeHHON BaM TpeOyeTcsl C/IeNiaTh CIIeIYIOIIee:

printf("\\d\n",i);

Cu aBTOMaTH4eCKU ITpeolOpasyer 1ejioe 3HaueHue, KOTopoe XpaHuTcst B 16-0utoBoi
sauyeiike mamsTH, B cTpoky cuMBosioB koga ASCIl u mewataer cumBossl. B Accembrnepe
Ballla TMporpamMma JOJDKHA SIBHO MPeoOpa3oBBIBATh TMEPEMEHHBIC B CTPOKH CHMBOJIOB,
nepes TeM, Kak BBIBECTH MX Ha 3KpaH. AHamornyHo, DOS3HaeT TONbKO, KaKk CUUTHIBATH
CUMBOJIBI U CTPOKHM CHMBOJIOB C KJIaBHATypbl, MO3TOMY BaM MPHIETCS MHUCATh
IpOrpaMMBbI, TIPEOOPa3yIOIINe BBOJAUMBIC MOJIH30BATENIEM CTPOKH W CHMBOJBI B JAPYTHe

JaHHBIC.

2.3 be3ycioBHbIE IEPEXOAbI
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OcCHOBHOW WHCTpPYKIIMEH Tmepexoma B HaOope WHCTpyKIuil mpormeccopa 8086
aprsgercs  uHCTpykuss JMP. Dta umHCcTpykuusa yxaspiBaeT mpoueccopy 8086, uto B
KadecTBe cienyromier 32 JMPuHCTpyKIMel Hy)KHO BBITIOJIHUTh HHCTPYKIIMIO IO IIEIEeBOM

MmeTke. Hanpumep, mocre 3aBepiiieHns BHIIOTHEHUS (parMeHTa MPOTrpaMMBbl:

mov ax,l
jmp AddTwoToAX
AddOneToAX:
Inc ax
jmp AXIsSet
AddTwoToAX:
Inc ax
AXIsSet:

peructp AX Oyaet coaepkaTh 3HaueHue 3, a uHcTpykimu ADD u JMP,cnenyromue 3a

meTkoir AddONneTOAX,HuKOT1a BHITIOTHEHBI HEe OYAyT. 31eCh HHCTPYKIIUS:

jmp AddTwoToAX

yKa3bpiBaeT mnporeccopy 8086, uTo HY)XHO YCTaHOBUTH YyKazarelb UHCTpyKiui IP B
3HaueHue cmeimenns Metkn AddTwWOTOAX; mosToMy clieAyromeld  BBIIOJHSAESMOM

MHCTPYKUUEH OyAeT HHCTPYKLHUS:

add ax,2

Nuorna coBmectHo ¢ uHcTpykuuert JMP ucnonwsizyercs omeparus SHORT. [lns
yKa3aHUsg Ha LeJIeByl0 MeTKy HHCTpyKuus JMP oObuno wucnonb3yer 16-OutoBoe
cmerenue. Onepanus SHORTyka3piBaeT TypOo AccemOiepy, 4TO Hy»KHO UCIOJIB30BaTh
He 16-0uToBoe, a 8-0MTOBOE cMellieHHE (YTO MO3BOJIIET COKOHOMUTH B UHCTPYKIuu JMP
omuH Oaiit). Hampumep, mocnenHuii pparMeHT mporpaMmbl MOKHO TE€PETHCaTh TaK, 4TO

OH CTAaHCT Ha ABa Oaiita Kopoue:

mov ax,l1

jmp SHORT AddTwoToAX
AddOneToAX:

Inc  ax

jmp SHORT AXIsSet
AddTwoToAX:

Inc  ax
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AXIsSet:

HenocraTok ucnons3oBanus omnepamuun SHORT (opoTkuit) cOCTOMT B TOM, YTO
KOPOTKHE TIEPEXOABI MOTYT OCYIIECTBIIATh TIEpeiauy yIpaBiIeHUs] HA METKH, OTCTOSIINE OT
uHctpykunu JMP He nanee, uem Ha 128 6aliTOB, MO3TOMY B HEKOTOPBIX ciiydasx TypoOo
AccemOnep MOXKET cOOOIIaTh BaM, YTO METKAa HEIOCTH)KMMAa C TMOMOIIBIO KOPOTKOTO
nepexonga. K tomy ke omepanuro SHORT mmeeT CMBICT HCTIONB30BaTh I CCHUIOK
BIEpE/l, IOCKOJBbKY JUIS TepexoJoB Haszan (Ha mpemamiecTBywomue Metku) TypOo
AcceMmOnep aBTOMAaTHYECKH HCIOJB3YET KOPOTKHE TMEPEXOJbl, €CIM Ha METKYy MOXKHO

HCpCﬁTPI C IOMOIIBIO KOPOTKOTO Hepexozxa, 1 JJIMHHBIC B IMPOTUBHOM cnyqae.
2.4 YciaoBHBIE TepPexXoabl

OnucaHHbie B NPEAbIAYIIEM pa3jielie MHCTPYKIUU TEePEXO0J0B - 3TO TOJbKO 4YacTb
TOTO, YTO BaM MOTpeOyeTCs NIl HAMMCAHUS MOJE3HBIX MporpamMM. B nmelcTBUTENTEHOCTH
HeoOXo/MMa BO3MOXHOCTh MMHUCAaTh TaKWE€ NPOrpamMMbl, KOTOpPbIE MOTYT MNPUHHUMATH
peteHusi. IMEHHO 3TO MOKHO JiefaTh ¢ TOMOIIBIO ONEpaldii YCIOBHBIX MEPEXOIO0B.

MHCTpyKIUS YCIIOBHOTO TIEPEXO0JIa MOXKET OCYUIECTBIATh WA HET MEPEXoi] Ha
neneByr0 (YKa3aHHYH B HEi) METKY, B 3aBUCUMOCTH OT COCTOSIHUSI peructpa Qaros.

PaccmoTpum cnenyromui npumep:

mov ah,1 diyakius DOSBRBoa ¢ K1aBUATYPBI
int 21h [JOJIyYUTh CJICAYIOIIYIO HAXKATYIO KIaBUIILY
cmp al,'A’ Gru1a Haxkata OykBa "A"?

je AWasTyped  nma, obpaboTats ee
mov [TampByte],al Her, coxpanuTs cUMBOII

AWasTyped:
push ax COXpaHUTH CUMBOJI B CTEKE

CHauana B JaHHOW mporpamMme C MOMOIIbI0 (DYHKIMU OMNEPALMOHHON CHUCTEMBbI
DOS BocnpuHHMaeTcsi HaXkaTasi KJlaBuIa. 3aTeM JJisl CPaBHEHHS BBEIEHHOTO CUMBOJIA C
cuMBosIoM A ucnonbiyercs uHeTpykiuss CMP.3Jta nHcTpykius aHagornyHa HHCTPYKIIUU

SUB, TonbKO €e BBIMOJHEHHWE HU HA YTO HE BIMSAET, ITOCKOJBKY Ha3HAYEHWE JaHHOU
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MHCTPYKLUHU COCTOUT B TOM, YTOOBI MOXKHO OBLIO CpPaBHMUTH JIBAa OIEpaH]ia, YCTAHOBUB
¢naru Tak ke, Kak 3To nenaerca B uHcTpykuuun SUB. [loatomy B mpeabiayiem nmpumepe
bnar Hyns ycTaHaBIMBaeTcs B 3HadeHWe 1 ToiIpKO B TOM ciydae, eciu peructp AL
COJICPKUT CUMBO A.

Temepp MBI mMomonUIM K OCHOBHOMY MoMmeHTy. Muctpykuus JE mpexacrasnser
MHCTPYKIMIO YCIOBHOTO MEPex0/ia, KOTopasi OCYIIECTBISIET Tiepeaady ypaBIeHHUS TOIbKO
B TOM clly4ae, eciu ¢uiar Hys paBed 1. B mpoTuBHOM ciyyae BBIMONTHIETCS UHCTPYKIIMS,
HETOCPEJCTBEHHO Clieaytomas 3a WHCTpykiued JE @ maHHOM cilydae - HMHCTPYKITHS
MOV). @nar Hynss B JaHHOM THpuMepe OyAeT YCTaHOBIIEH TOJBKO B CIydae HaaTws
KiIaBumM A; U TOJIBKO B 3TOM ciydae mpoueccop 8086 mepeiiier K  BBITOJIHEHUIO
uHCTpyKIuu ¢ MeTkoii AWasTypediro ectb nncrpykuuu PUSH.

Ha6op uacTpykumii mponeccopa 8086 mpenycmarpuBaeT Ooibiioe pazHooOpasue
MHCTPYKIIUH YCJIOBHBIX TMEPEXO0JI0B, YTO IMO3BOJISIET BaM OCYIIECTBIIATH MEPEXOJ MOUTH
no JoboMy ¢rary wid uX KOMOWHAIuU. MOXHO OCYIIECTBIIATH YCIOBHBIM MEPEXO/ 11O
COCTOSIHUIO HYJs, MEpPEeHoca, MO 3HaKy, YETHOCTH WU (uary NEepenoJHeHUus U IO
KOMOHMHANUM (1aroB, MOKa3bIBAIOIIUX PE3YIHTATHI OTIEpAIlMil YUCEes CO 3HAKAMHU.

[TepedyeHs MHCTPYKIMI YCIIOBHBIX MEPEX0I0B MPUBOAUTCS B Tabmuiie 1.

Tabnuua 1 - UHCTpyKIMU YCIIOBHBIX MEPEX0JI0B

IIposepsiembie
Ha3Banue 3HaveHue
daaru

[lepeiitu, eciiv MeHbIIe / IEPEUTH, €CIIH HE
JB/INAE CF=1
0o0JIbIIIC UK PAaBHO

[lepeiiTu, eciu Gosblie WK paBHoO / IepenTHy,
JAE/INB CF=0
€CJIM HE MEHBbIIIE

[epeiitn, eciiu MeHbIIIE UK paBHO /
JBE/INA CF=1lum ZF =1
MepeTH, eclii He OOTIbITe

[epeiitn, eciu O0oJbIie / IEPEUTH, €CII HE
JA/IJNBE CF=0uZF=0
MEHBIIIE WM PABHO
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JENJZ [lepeiitu, eciiu paBHO ZF=1
JNE/INZ [lepeiitu, eciu HE paBHO ZF=0
[Tepeiitu, eciiu MeHbIIe YeM / TepeiTH, eciu
JL/INGE SF = OF
He OOJIbIIIE YeM WJIH PaBHO
[lepeiitu, ecnu 60IbILIE YEM UM PABHO SF = OF
JGE/INL
/mepeiTH, eciy He MEHBIIIe YeM
ZF = 1umu SF =
[lepeiitTu, eciii MEHbBIIIE YeM MU paBHO /
JLE/INLE OF
NEPeNTH, eciii He OOJIbIIe, YeM
[Mepeiitu, ecu Oosnbine yem / nepeitu, eciu | ZF = Ounu SF =
JG/INLE
HE MEHBIIE YEM HJIU PaBHO OF
JP/JPE [epeiiTu 110 YETHOCTH PF=1
JNP/IPO [TepeiiT MO HEUETHOCTHU PF=0
JS [lepeiitu o 3HAKY SF=1
JNS [lepetiTu, eciiv 3HaK HE YCTAHOBJICH SF=0
JC [lepeliTu npy HaJIMYKHU MTEPEHOCA CF=1
JNC [lepeiiTu mpu OTCYTCTBUU NIEpEeHOCA CF=0
JO [lepeliTu IO IEPEMIOTHEHHUTIO OF=1
JNO [lepeiiTi mpu OTCYTCTBUM NEPETIOTHEHUS OF=0

CF - ¢unar nepenoca, SF -¢umar 3naka, OF -dnar nepenonnenus, ZF - ¢nar nyns,

PF -dnar uetnocTH.

He cmotpsa Ha cBoOrO

CCPBLC3HLIC OI'PaHUYCHM, IIOCKOJIbBKY IIEPEXOAbl B HHUX BCETAa KOPOTKHUC.

OTCTOSITh OT MHCTPYKIIMU TIepexojia He Oosiee, yeM Ha 128 Oaiir.

THOKOCTB,

AcceMOiiep HE MOKET acceMOIMpPOBaTh:

JumpTarget:
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DB 1000 DUP (?)

dec ax
jnz JumpTarget
Tak kak Metka JumpTargebdrcrout ot unctpykuuu JNZ6omnee yem na 10006aiit. B

JAHHOM CJIy4ac HYKHO CICJIaTh CICAYIOIICC.

JumpTarget:

DB 1000 DUP (?)

dec ax
jnz  SkipJump
jmp JumpTarget
SkipJump:
rac YCHOBHbIﬁ nepexoa MNpUMCHACTCA [JIA TOrO, I-ITO6I:.I ONnpcACiInTb, HYXHO JIHU
BBIITOJIHUTD I[J'II/IHHBIﬁ 663y0JIOBHLIC MEpEXOd.

KOMaHI[aM YCIOBHOI'O IEpexoda MOXKET IMPCACCTBOBATH ar00ast KOMaH/aa,

N3MEHAOIIass COCTOSIHUE q)HaFOB.
2.5 Ilpumep

PaCCMOTpI/IM HpOCTCﬁMHﬁ INpUMEP C UCIIOJB30BAHUEM BBOJA, BBIBOJAA U PA3JIUYHBIX

BHJIOB MEPEXOJIOB.

Heo0xoaumo BBECTH ¢ KJIABHATYphl 3HAUEHHE JBYX NMEpeMEHHBIX au X. Ecnu a<X,
TO CJIOKHUTh UX 3HAYEHUSI, 2 UHAYE U3 X OTHSITH a.

data segment

adb?

x db ?

per db 10,13,'$'

mesa db 10,13,'Input a: $'
mesx db 10,13,'Input x: $',10,13
data ends
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S segment stack

db 128 dup(?)

s ends

code segment

main:

assume ss:s,ds:data,cs:code
mov ax,data

mov ds,ax

mov dx,offset mesa

mov ah,9
int 21h

mov ah,1
int 21h

mov a,al

[fpurnamenue Ha BBOX a

CunThIBaHHE HAXKAaTOT'O CHUMBOJIA

3HHI/ICB CUHNTAHHOI'O CHMBOJIA B a

mov dx,offset mesx

mov ah,9
int 21h

mov ah,1
int 21h
mov X,al

[fpurnamenue Ha BBOJ X

CunTBIBaHHE HAXKATOT'O CUMBOJIA

3aHI/ICB CUHMTAaHHOI'O CHUMBOJIAa B X

mov dx,offset per

mov ah,9
int 21h

mov al,x
cmp a,al

jl Lower
Higher:
mov al,a
sub al,x
add al,30h
jmp short 11
lower:
mov al,x
add al,a
sub al,30h
11:

mov dl,al
mov ah,?2

IfepeBox cTpoku

Ecnu a<x,T0 nepeiitu Ha MeTKy Lower. Mnaye na metky Higher

Koppeknuus 1o BBIYUTAHUIO

B peructp al 3anuceiBaem pe3ynbTaT CIOKEHHS a U X

Kopekius 1o cioxxeHuo

BeiBoa comepxxumoro dl Ha sxpan
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int 21h

mov ah,0 QKU IaHue Ha)KaThus KIIaBUIIN
int 16h

mov ah,4ch
int 21h
code ends
end main

OcTtaHoBuMCsI TOAPOOHEE HA CTPOKAX, B KOTOPHIX MPOUCXOMUT KOPPEKIHUS IO
CIIOKEHUI0O W BBIYUTaHHWIO. Tak kKak AccemOiiep He cmocobeH 00padaThiBaTh MPOCTO
JACCATHYHBIE  YWCIAa, TO HEOOXOAMMO MPUAYMBIBATh  alTOPUTMBI  00pabOTKH
CaMOCTOSTENILHO. Y TIOOHEE BCEro MPUBOJAUTH UX K HEPACTTAKOBAHHOMY JIECSITHIHOMY BUJTY.

[Ipu uTeHuM ¢ KJIaBUATYPHl MPOMCXOIUT YTCHHE MMEHHO CHMBOJA, U B PETUCTP
3anuchiBaeTcs ero koja. Hanpumep y uncen 1 u 5 koawl coorBerctBenno 31hu 35h. UToOm!
MPUBECTH K HEPACIIAaKOBAHHOMY JCCATHYHOMY BHIy HEOOXOAMMO TIpuBecTH uX K Buay 01h
u 05h. Otu koAbl MMEIOT CMMBOJIBI OTJIMYHBIE OT 1 M 5, HO Hax HUMHU ropasao yaoOHee
BBITIOJIHATH ~ apudmMernueckue oneparuu. CymecTBYIOT — CHElUaIbHbIe  KOMAaHJIbI

KOpPPCKIMH, HO O HUX BEI Y3HACTC ITO3XKC.
2.6 3ananus K JjabopaTopHoii padore

B cootBeTcTBUM C BApUAHTOM HAIIMOIIUTC IIpOorpaMmy Ha A3BIKC acceM6nepa C
INOJHBIM ONHMCAHHUEM CEIrMCHTOB MJIsI BBIYUCIICHHS 3HA4YCHUS VY. HCHOHBByﬁTe, rac

TpedyeTcs, 32X-pa3psIHble PETUCTPHI.

1 —yl+y2: yi= at+x, ecom X>a. 5= a*x, ecm Xx>10
y ye: 2a—-X, ecnmu Xx<=a y X, ecmm Xx<=10
) —yl-y2: yi= X=2, ecma X>=2 5= 4, ectu X=0
y ye, 8 ecimm X<2 y a-x, ecom X<>0
. X—a, ecau X=>a a, ecIm a> X
3 y=y*y2; yl= _ =1 as o
5, ecn X<=a a*x, ecmn a<=X
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4 =14 y2: yl= 2-X, ecom X<2 | a-1l ecomm X<a
y ye: a+3 ecm x>=2 y a*x-1 ecmm x>=a
5 y=yioy2: yl:{ ¥, ecmm x<0; y2:{a+x, ecin X mod3=1 |
X—a, ecau X>=0 7, B OCTAJIBHBIX CITyJasx
Xxmod4, ecim X>a a*x, ecimu X/a>3
6 y=yl+y2; yl= y y2= .
a, ecu X<=a X, ecimm X/a<=3
5 = y14y2: yl= 4-X, ecnu |x|<3 o= 2, €cmM X 4YETHOE
y ye: a+X, B OCTaJbHBIX CIy4asx Y a+2, B OCTaJILHBIX cnyqa;[x'
8 =14 y2: yl= 4*X, ecmn X<=4 5= 7, €CIM X HEYETHOE
y ye, X—a, ecau X>4 y X/2+a, BOCTAIBHBIX cnyqaﬂx'
9 Syl y2: yls a*x, ecoim x mod3=2 9= a-X, ecmm a>Xx
y ye, 9, B OCTaJbHBIX CITydasiX Y a+2 ecmm a<=Xx
a+|x|, ecnn X>a a*3, ecm a>3
10 =yl-y2; yl= , y2= :
y=yimyz: v {a—?, ecn X<=a y {11 ecim a<=3
1 dv2 10+ %, ecmm x>1 ) 2, ectm X>4
= mo X = : = .
11 y=y y2i i |x|+a, ecmn X<=1 y X, ecmu X<=4
12 Ty B 15+ X, ecnu X>7_ . 3 ecan X>2
y=yllyz; y1= | +9, ecm x<=-7' Yo7 X =5, ecmn x<=2'
13 Syt y2: yls 3+X, ecmm X=a. 5= |a\| ecan a<X
y ye a-x, ecmm Xx<>a’ y lal-x, ecm a>=x’
2*X+a, ecim X>2 |><I+l, ectm X>0
14 =yl-y2; yl= T y2= )
y=yl-yzi vl {2*x+l ecim X <=2 {a—l, ecmn X<=0
15 =yl mod y2: yl= 8+|XI, ecmm X<1 _ 3 ecnu X=a
y=y ye, ¥2= |a\|*2, ecm X >=1' - a+l ecmm x<>a
16 y=yl+y2: yi= 4+ X, eciau X<:3; y2 = |al—2, eciu X>a'
a*x, ecm X>3 X, ecnu X<=a
+ X < 7, X<3
17 y=yl-y2: yi= a |X| eciu O; y2 = ecian .
X—a, ecmu X>=0 a, ecau X>=3
1 dv2 7+X, ecmn X<3 ) 1 eci X>5
= mo : = X = .
18 y=y y2: i |81+X, ecm X >=3 y a+Xx, ecimu X<=5
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-5 ecm x>4 |al, ecnmm  X>a
19 = + 2' = : = .
y |)ﬂl y2i i {x—a, ecnn X<=4 y {9, ecnd X<=a
20 P B 2* X, ecin X<5.
y=utyz; yi= |a|+x, ecmm X>=5’
3 eci X mod 3=1 alx, ecimm X<>0
21 y=yl+|y2; y1= ; y2= o
X—3a, B OCTaJbHBIX CITydasx 4 ectu X=0
+|al ecim X<=3 3 ecmi a=X
22 =yl-y2; yl= A+l L y2= :
y=ylmyzi v {x*a, ecma X >3 {a—x, eci a<> X
2*X, ecim |X >4 9 ecm Xx=0
23 y=yl+y2; yl= 2 L y2= ,
4+3a, B OCTaTbHBIX CIy4asx alx, ecmm X<>0
X, eciim X mod 4<>2 a-x, ecan X<a
24 y=w*y2; yl= ;y2= ,
a+ X, B OCTaJIIbHBIX CIIy4asx a*x, ecau X>=a
- - y/y2: yi= 12 ecom x<12 | 2 ecan X>2
Y yer X+1 ecmm x>=12’ y a+x, ecmm X<=2

2.7 TpeOoBaHUA K OTUETY

Otuet n1abopaTOpHOU pabOTHI MIPENCTABISAETCS B [IEUATHOM BH/IE.
OTt4eTr TOJDKEH colepkKaTh:

- TUTYJIbHBIN JIUCT;

- COJIepXKaHueE,;

- 1IeJTh JTA0OPATOPHOU PabOTHI,

- BAPUAHT 33J1aHNUS;

- NICXOJIHBIN TEKCT IIPOrPAMMBI;

- pesynbtat B 16-Tupuanom u 10-tuanoM BujE.

2.8 KoHTpoJIbHBIE BONPOCHI M YIIPAKHEHUS

1) Ilepeuncnute ¢yukuun 21 mnpepbiBaHUsA, HUCHOAb3yeMble I PadOThI

KJIaBUATYpO (BBOAOM/BBIBOIOM).
2) Pacumdpyiite napamerpsr 10 pyHknuu 21ro npepriBaHuUs.

3) [IpuBeaute nBa crioco0a BBOJIA YKCIIA C KIIABUATYPBHI.
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4) Hanummre alnroputM npeodpa3oBaHus CTPOKH B YHCIIO.

5) Harmmwure anroput™ npeoOpa3oBaHus YuCiia B CTPOKY.

6) Onumure paboTy KOMaH bl CPaBHEHUsT CMP.

7) Ilepeuncnute mepexoIsl MO0 OMHOMY QuIary.

8) Ilepeunciute nmepexo/Ipl MO HECKOJIBKUM (uiaraM (YCIOBHBIE).

9) IlpuBeaute npuUMep MCHOJIB30BAHUS KOMAHJbl CPABHEHUS U KOMAaH]| YCJIOBHOTO

nepexoa.
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3 JIABOPATOPHAS PABOTA Ne3 «lIporpammupoBaHue Ha si3bIKe
acceM0J1ep 32/1a4 C UCMOJIL30BAHNEM MACCHUBOB CTPOKOBBIX TIAHHBIX»

Llenv pabomvi: O3HAKOMHUTBCA C TPUHIMIAMEH pabOTHl CO CTPOKOBBIMH

MaCCHUBaMH.
3.1 IIpemomnpenejeHHblii HaeHTHGHUKATOP $

B Typ6o Accembiiepe numeercss HECKOIBKO MPEIONPENEICHHBIX UACHTU(UKATOPOB
(nammpumep, @data) Eme oguH mpocToid, HO YAMBUTEIILHO MOJIE3HBIN MPEI0Npe/IeICHHbIHI
uaeHTUGHUKATOP - 3TO HaeHTH(HKaTop P, KOTOPHI Bcerja yCTaHOBIEH B TEKYIIEE
3HAYEHHE cueTdynka aapeca. Jlpyrumu cioBamu, uaeHthdukatop $ Becerma pasen
TEKyIIeMy CMEIIEHUI0 B CEerMeHre, B KoTopoM Typ6o AccemOiep B JHaHHBI MOMEHT
BBIMOJHSIET acceMOnupoBanue. $ npeacrariseT coOOW MOCTOSIHHOE 3HAUCHHE CMEIICHUS,
ananoruunoe OFFSET MemVarDrto mo3BoisieT UCIOiIb30BaTh $ B BRIpAKEHUAX HIIH B
JTF000M MecTe, I/Ie IOIMYCKAeTCsl MCIOJIb30BAHNE KOHCTAHTHI.

Unentudukatop $ oueHs yma00HO HCMONB30BATh JJISI BBIYMCIICHHS JUTMHBI JTaHHBIX
n xonxa. Ilpemmonmokum, HampuUMep, YTO BBl XOTHUTE MPHUPABHITH UIACHTH(PUKATOP
STRING_LENGTH x panune  crpoku B Oaiitax. be3 mpenompeneneHHOro

uaentudukaTropa $ Bam mpumeTcs caenaTth ciaeayrolee:

StringStart LABEL BYTE

db Odh,0afA¢kcroBas crpoka‘odh,0ah
StringEnd  LABEL BYTE
STRING _LENGTH EQU (StringEnd-StringStart)

a C MOMOIIBIO NICHTU(PHUKATOPA $ BBl MOXKETE 3aIUCATH!

StringStart LABEL BYTE
db 0dh,0afA¢kcToBas crpoka‘odh,0ah
STRING_LENGTH EQU ($-StringStart)

Jnuny (B c7I0Bax) MacCHBa CJIOB MOYKHO BBIUMCIIUTH CIEAYIOIIMM 00pa3oM:

WordArray DW 90h, 25h, 0, 16h, 23h
WORD_ARRAY_LENGTH EQU (($-WordArray)/2)
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BLI, KOHCYHO, MOKCTC COCUUTATh OTACIILHBIC 3JICMCHTLI BPYYHYIO, HO JJIA OOIBIINX

MaCCHBOB M CTPOK 3TO JOBOJIBHO 3aTPYAHUTCIIBHO.

3.2 lleno4Hble KOMAH/BI

3.2.1Uuctpykuus LODS

Nuctpyknuss LODS, kortopast 3arpyxkaer OalT WIM CIOBO U3  HaMATH B
aKKyMyJaTop (HAKOMHUTENb), MozApasaeiseTcs Ha aBe uHCTpykiuu - LODSBu LODSW.,
Wuctpykuusa LODSB 3arpyxaer 6aift, agpecyemblii ¢ TMOMOLIbIO  Hapbl PETUCTPOB
DS:Sl, B peructp AL wu ymeHbmiaeT wiM yBenuuuBaeT peructp S| (B 3aBUCHMOCTH OT
cocrosiHusl Quara Hanpaeienus). Ecim ¢uar Hampamnenust paBeH O (ycTaHOBJIEH C
nomotnbto nHCTpyKimu CLD), To peructp Sl yBenmunBaetcs, a ecnu (iar HarmpaBJIeHUS
paBen 1 (ycrtanoBiieH ¢ momoinpto HHCTpyKIuH STD), T0 peructp Sl ymensinaercs. 1
3TO BEpHO He Tonbko i wuHCTpykimn LODSB; ¢nar manpasnenust ympasiser
HampaBJeHUEM, B KOTOPOM H3MEHSIOTCS BCE€ PETUCTPhI-yKa3aTelIH CTPOKOBBIX
UHCTPYKIUAM.

Hampuwmep, B crnegyromieM ¢pparMeHTe IporpaMmBbi:

cld
mov si,0
lodsb

uHctpykuusi LODSB 3arpysxkaer peructp AL conepxumbiM Oaiita co cmemenueMm O B
CETMEHTE JaHHBIX W YBEIMYMBaeT 3HaueHue perucrpa S| Ha 1.9T0 SKBUBaJICHTHO

BBITNOJIHEHUIO CIAEAYIOINX HHCTPYKIUU:

mov si,0
mov al,[si]
inc si

Onnako nacTpykuuss LODSB paboraeT cymecTBeHHO ObicTpee (M 3aHMMAaeT Ha JBa Oaiita

MEHBIIIE), YeM WHCTPYKIIHH:
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mov al,[si]
inc  si
Uuctpykuus LODSW ananorumuna wuHctpykimu LODSB. Ona  coxpanser B

peructpe AX cnoBo, aapecyeMoe mapoiu peructpoB DS:Sl; a 3naduenue perucrpa Sl

YMEHBIIIAETCS WK yBEIUYUBaeTCs Ha 2, a He Ha 1. Hanpumep, unctpykuuu:

std
mov si,0
lodsw

3arpyxaroT CJIOBO CO CMCIUICHHUEM 10B cermente JaHHBIX B PETUCTP RU, a 3aTCM 3HAYCHUC

S| ymenbmaercs Ha 2.
3.2.2Nuctpykuus STOS

Nuctpykiuss STOS -3t0 gomonnenne uHcTpykiuu LODS. OnHa  3amuchkiBaer
3HAUYEHHUE pa3MepoM B OAWT WJIM CJIOBO U3 aKKyMYJATOpa B SYEHKY MaMATH, Ha KOTOPYIO
yKa3piBaeT mapa peructpoB ES:DI, a 3arem yBemmuuBaeT wiu ymensbimaer DI.
Nuctpykius STOSB 3anuceiBaeT 0Oaiit, comepxkanuiics B peructpe AL, B suelky
namsatd o anapecy ESIDI, a 3atem yBenumumBaeT wiu ymenbmnaer peructp DI, B

3aBHCHUMOCTH OT ¢iara HanpasieHus. Harnpumep, HHCTpyKIUU:

std

mov di,Offffh
mov al,55h
stosb

3anmuchiBaloT 3HadueHue 55h B Gaiit co cmemennem OFFFFhB cermente, Ha KOTOpBINI
ykaspiBaeT peructp ES, a 3arem ymensiraer DI no 3nauenus OFFFER.

Nuctpykius STOSW pabGoTtaeT aHalIOrM4YHO, 3alUChIiBas 3HAYEHUE pa3MepoOM B
ClI0BO, coxaepxkameecss B peructpe AX, mo aapecy ES:DI, a 3arem yBenuuuBaer wuiu

yMeHblIaeT 3Hauenue peructpa DI na 2. Hanpumep, HHCTpYKIIUHK:
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cld

mov di,0ffeh
mov al,102h
stosw

3anuchiBatoT 3HaueHue 102hpasmepom B cioBo, 3ammcanHoe B peructpe AX, 1o
cmemennto OFFEhB cermente, Ha kotopblii ykaseiBaeT peructp ES, a 3arem 3HaueHue
peructpa DI yBemuumBaercst ;o 1000h.

Nuctpykimu LODS u STOS mM0XHO mpekpacHO  HMCIHOJB30BaTh  BMECTE IS
konupoBaHusi  OydepoB.  Hampumep, cruenyromas  moAnporpaMmMa  KOMUPYET
3aBepUIAIONIYIOCS HYJIEBBIM CUMBOJIOM CTPOKY, 3amMcaHHylo mo aapecy DS:Sl,B ctpoky

no aapecy ES:DI:

; [Tognporpamma fijisi KOMMPOBAHUS 3aBEPIIAIOLIEHCS HYJIEM CTPOKHU
; B IPYTYIO CTPOKY

: Beogn:

; DS:Sl <ctpoka, u3 KOTOpO¥ BBINMOTHAETCS KOIMMMPOBAHUE

; ES:DI -ctpoka, B KOTOPYIO BBIMOJIHIETCS] KOMUPOBAHUE

;

; BeIBOZI: HET

;

; I3mensemslie peructpsi: AL, Si, DI

CopyString PROC
cld o0ecneunTh yBenuueHue Slu
; ¥ CTPOKOBBIX HHCTPYKIIUAX

CopyStringLoop:
lodsb MOJYYUTh CUMBOJI HCXOIHOM
CIpOKHU
stosb 34IACaTh CUMBOJI B BBIXOIHYIO
CIPOKY
cmp al0 IPCIICTHAM CHMBOJIOM CTPOKH
opL1 07
jnz CopyStringLoopagT, 00paboTaTh CleAYIONUNH CHMBOJI
ret JIa, BBITIOJIHEHO

CopyString ENDP
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AHaJIOrM4YHO BBl MOXETe ucnoib30Bath HHCTpykimu LODS u STOS ans

KONUPOBaHUs 0JI0Ka OANT, KOTOPHIE HE 3aBEPIIAIOTCS HYJEM, HCIOJb3YS AJIS 3TOTO HUKII:

mov CcX,ARRAY_LENGTH_IN_WORDSa3mep maccuBa
mov si,OFFSET SourceArrayncxoaabiii MacCUB
mov ax,SEG SourceArray
mov dx,ax
mov di,OFFSET DestArray 1ejieBoii MacCuB
mov ax,SEG DestArray
mov es,ax
cld
CopyLoop:
lodsw
stosw
loop CopyLoop

OI[HaKO IJIs1 TICPEMCIICHUA OaliTa WJIM CJIOBA W3 OJIHOI'O MECTa B IMaMATH B APYroc

ecThb ele 0oJiee Jydmuii cnocod. 1o uucrpykius MOVS.
3.2.3UnHcTpykuus MOVS

Uuctpykuus MOVS ananormuna wusctpykiusiMm LODS u STOS, ecim ux
OOBEIMHUTh B OJHY MHCTPYKLUMIO. DTa UHCTPYKLHUS CUMUTHIBAET OAlT WM CIOBO,
3anmucaHHoe 1o aapecy DS:Sl, a 3areM 3amuceiBaeT 3TO  3HAYEHHE IO aJipecy,
ompenensieMmomy mapoit peructpoB ES:DI. CrnoBo wim GaldiT HE mepemaercs mpu dTOM
yepe3 pEerucTpbl, MNo3TOMy coaepxkumoe perucrtpa AX He usMensercs. WHcTpykuus
MOVSB umeeTr MUHUMAaIbHO BO3MOKHYIO JUISI HHCTPYKIMH AMuHYy. OHa 3aHUMAEeT TOJIbKO
onuH 0aiiT, a pabortaer emie ObicTpee, yeM komOuHanus MHCTpykiuii LODS u STOS.C

npuMeneHreM nHcTpykuuu MOVS nocnennuii npumep npruoOpeTaeT BUI:

mov cX,ARRAY_LENGTH_IN_WORDS
mov si,OFFSET SourceArray

mov ax,SEG SourceArray

mov ds,ax

mov di,OFFSET DestArray

mov ax,SEG DestArray

mov es,ax
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cld
CopyLoop:
MOovVSsw
loop CopyLoop

3.2.411oBTOpEHME CTPOKOBO MHCTPYKIIUHU

XOTsl B MOCJEIHEM TPUMEPE KOJ BBITISIUT JOBOJHHO d3(PGEKTHBHBIM, HETUIOXO
Oobu10  Obl M30aBUTHCA OT MHCTpYyKUMH LOOP u nepemeniarh BeCb MacCUB C MOMOIIBIO
onHot  mHCTpykimu.  WHcrpykumm — mpoueccopa 8086 mpenocTaBisiOT TaKyro
BO3MOXKHOCTh. ITO hopMa CTPOKOBBIX MHCTPYKIUi ¢ npedukcom REP.

[Ipedpukc moBropenus REP - 310 He uMHCTpykiusa, a mnpepukc HHCTPYKIIUH.
[Ipedukc mHCTpyKIMU U3MeHseT paboTy mociexayromieil uactpykiuu. [Ipepuxkc REP
JIeNaeT CeAyIollee: OH YyKa3blBAET, UTO MOCIEAYIONUIYI0 MHCTPYKIMIO HY>XHO MOBTOPHO
BBITIOJHATE JIO TeX Mop, moka coxepxkumoe peructpa CX He craner paBHbiM 0. (Ecim
peructp CX paBen O B HayaJie BBIMOJIHEHUS! UHCTPYKIUU, TO UHCTPYKIUS BhinoiaHseTcs O
pa3, APYruMH CJIOBaMH, HUKAKHMX JCHCTBUI HE TIPOU3BOIUTCS. )

Hcnoneiys npeduxc REP,M0%kHO 3aMeHUTh B MOCHEIHEM MNpUMEpe UHCTPYKIIHH:

CopyLoop:
movsw
loop CopyLoop

Ha MHCTPYKIIMIO:

rep movsb

Dra uHCTpYKIMs OyaeT nepemerniath 0ok u3 65535ci08 (OFFFFh)u3 mamsry,
HauMHaoIencs ¢ agpeca DS:SI, B mamsaTh, HaumHAIONIyIOCS C aapeca, OMpenesieMoro
peructpamu ES:DI.

KoneuHo, 1151 BBIOJIHEHUST HHCTPYKIMK 65535pa3 nmotpedyercs ropazino OoJblie
BPEMEHH, YeM JIJIS BBITIOJIHCHHSI HHCTPYKIIMH OJWH pa3, BEAb I 00paIieHus: KO BCeH ITOM
namsitd TpeOyercs Bpems. OjHaKo Kaxaoe MOBTOpeHHe (¢ moMolnbio mpedukca)
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CTPOKOBOWM HMHCTPYKIIMW BBIMTOJHICTCS OBICTPEE, YE€M BBIMOJHEHUE OJHOW CTPOKOBOM
WHCTPYKIIUU. DTO TMO3BOJSET TMOJYyYUTh OYCHb OBICTPBHIM CIOCOO YTCHHUS W3 TaMSITH,
3aMycH B NaMsTh U KOTUPOBAHMUS.

[Mpeduxc REPMoxHO ncnons3oBath He TONBKO ¢ HHCTpyKuueir MOVS, Ho Takke u
¢ unctpykuuasmu LODS u STOS (1 unctpykuusmu SCASu CMPS -310 MBI 00Cy1uM
no3anee). Muctpykimioo STOS MOXHO ¢ yCHeXOM TOBTOPSTH ISl OYMCTKH HIIA

3ar0JHEHUs OJIOKOB MMAMSTH, HAIPUMED:

cld

mov ax,SEG WordArray

mov es,ax

mov di,OFFSET WordArray

sub ax,ax

mov cx,WORD_ ARRAY_ LENGTH
rep stosw

3nece maccuB WordArray 3anonssercss HyiasMd. Jliss TIOBTOpPEHUS MHCTPYKIUH
LODS cooTBeTcTByIOIIEE MOJE3HOE MPUIIOKEHUE MPUIYyMaTh TPYAHO.
[Tpeduxc REPBbI3bIBaeT MOBTOPEHHE TONBKO CTPOKOBOM MHCTPYKIMU. MHCTpyKIUs

THUIIA.

rep mov ax,[bx]

HEe HuMeeT cMmbicia. B atom ciydae mpeduxc REP urHopupyercs um  BBINOJHSETCSA

WHCTPYKIIUS:

mov ax,[bx]
3.2.4CpaBHeHue CTPOK
Komanma CMPS cpaBHuBaeT comepxumoe OAHON oOnacTu mamsatu (aapecyemon
peructpamu  DS:SI) ¢ comepxxumbiM npyroii obmactu (agpecyemoit kak ES:DI). B

3aBucuMocTH oT ¢iara DF komanga CMPSrtakike yBenruruBaeT Wil yMEHbIIAET ajipeca B

peructpax Slu DI nwa 1 nna Oaiita wim Ha 2 gusa cnoBa. Komanga CMPS
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ycranasnuBaer ¢aaru AF, CF, OF, PF, Sk ZF. IIpu ucnonszoBanuu npedpuxca REPB
peructpe CX H0omKHa HaXOOWUThCA JAMuHA cpaBHUBaembix moseil. Komanna CMPS
MOJKET CpaBHUBATh JH000€ YnciIo OalT win ciioB. PaccMOTpuM mpolecc cpaBHEHUS JBYX
ctpok, coaepxamux nMmeHa JEAN u JOAN. CpaBHenune mno0alTHO clieBa HampaBo

MPUBOIUT K CIIEIYIOIIEMY:

J :J PasHO
E : O He pasno (E menbme O)
A:A PaBHo
N : N PaBHo

CpaBHeHHE BcexX UeThipex OaiT 3akaHumBaeTcs cpaBHeHHeM N:N - paBHo/Hynb. Tak
KaK UMEHa "'He paBHBI", olepalys JOJKHA IPEKPATUTHCA, KaK TOJIBKO OyJaeT oOHapyKeHO
ycinoBue "He paBHO". Jlnms atmx meneidt komanma REP mmeer mommdukammio REPE,
KOTOpasi TOBTOPSIET CPaBHEHUE 0 TEX MOp, IOKA CpPAaBHUBAEMBIC AJIEMEHTBl PaBHBI,
uiu peructp CX He paBeH Hymo0. Koaupyercs noBTopsitomieecs oqHO0aNTOBOE CpaBHEHHE

CIIEAYIOIIUM 00pa3oMm:

REPE CMPSB

3.3 Pexumbl agpecannu K NnaMsaTH

Kak npu ncnosp30BaHuM ONEpaHia B NAMATH 3a]1aTh Ty SYEUKY NaMSITH, C KOTOPOU
BBl XOTUTE paboTaTh? OUEBHIHBI OTBET COCTOMT B TOM, YTOOBI NMPUCBOUTH HYXHOU
MEPEMEHHOMN B MaMsATH MMs (KaKk Mbl 3TO JeNald B mocieaHeM pasjene). C moMolrsio,
HaIpuMep, CJICAYIONIUX OIEepPaTOPOB BBl MOXKETE BBIYECTh NepeMeHHyro mamsata Debts

(monru) U3 mepeMeHHoM maMsatu ASSets §MyinecTso):

Assets DW ?
Debts DW ?

mov ax,[Debts]
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sub [Assets],ax

OpnHako anpecams K IaMATH MMEET W Oosiee TIyOOKHH CMBICHI, KOTOPBIM HeE
Opocaercs B mmaza. [Ipeamonokum, y Bac HMMEETCS CHMBOJIbHAs CTPOKA C HMEHEM
CharString,conepxxamas 0yksei ABCDEFGHIGKLM, kotopble HAYMHAIOTCS B CETMEHTE
nanHabix co cMemenus 100, kak mokazano Ha Puc. 1. Kakum o0pa3oM MOXXHO CUUTATh
neBsateiid cumBodl (1), koTopeiid pacrosiokeH 1o aapecy 108?B s3pike Cu BBl MOXETE

IIPOCTO UCIOJIB30BATH OIIEPATOP.

C = CharString[8];

(B Cu anementsl Hymepyrotes ¢ 0), a B [Tackaie:

C := CharString[9];

Kak xe 310 MOXkHO chenath B AccemOnepe? Ilpsimas ccbulka Ha CTPOKY
CharString 3nech, KOHEYHO, HE MOAXOJHUT, TAK KaK MEPBHIM CUMBOJIOM SIBJIICTCS CUMBOJI

A.

CharString ---> 100 | ‘A’ |
e

101| 'B' |
e
102| 'C' |
e
103| D' |
e
104| 'E' |
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106| 'G' |
S
107 'H' |
e
108 I |
e
109 J |
S
110 'K |
S
111 L' |
e
112 ‘M |
e
113| 0 |
e
114 2 |

Pucynok 1 —Sluetiku mamsatu co ctpokoit cumBojioB CharString.

B neiictBuTeNnbHOCTH A3BIK AcceMOiiepa 00€CTIeYMBAET HECKOJIBKO Pa3IUYHbBIX
Croco00B aJjpecanii K CTpOKaM CUMBOJIOB, MaccuBaM U Oy¢epam nanubix. Hanbonee
HPOCTOH cIT0OCOO COCTOUT B TOM, YTOOBI CUUTATh AEBSTHIN IO CYETY CUMBOJI CTPOKH

CharString:
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.DATA
CharString DB 'ABCDEFGHIJKLM'

.CODE

mov ax,@Data
mov ds,ax
mov al,[CharString+8]

B JAaHHOM CJIy4yae 3TO TO XKE€ CaMO€, 4TO.
mov al,[100+8]

tak kak CharStringaaunnaercs co cmemenust 100. Bee, 4To 3akirodeHO B KBaJapaTHBIC
ckoOku, uHTepnperupyerca Typb6o AccemOiepoMm, Kak ajpec; IMO3TOMY CMEIEHUE
CharStringu 8 cxmagpiBaeTcsi 1 UCHOIB3YETCS B Ka4ecTBE ajpeca mamsiti. MHCTpyKIus

IIPUHUMACT BU.

mov al,[108]

KakK mokasaHo Ha Puc. 2.

R
09 2 |
[t

CharString ------ > 100 | A |
[t
101| 'B' |
R
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|------- —+
103| D' |
|------- —+
104 E |
|- —t
105| 'F |
|- —t
106| 'G" |
|------- —+
107] 'H [oeeees
|------- o
CharString+8 --> 108]| I ||
|- —+ VvV
109] | e
|- —+ [ |
(ET0) I p—
|- —+ AL
111 LU |
|------- —+
112] M |
|------- —+
113] 0 |
|- —t
114 2 |
|- —t

Pucynok 2 —Anpecarust CTpoku CUMBOJIOB cTpoku CharString.
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Takol TuUn aapecanunu, KOrjga s4YeMka NaMsaTH 33JaeTCs €€ HMMEHEM, ILII0C
HEKOTOpas KOHCTaHTa, Ha3bIBae€TCsA HEMOCPEACTBEHHOH (mpsimoit) azapecarueii. XoTs
HETNIOCPEACTBEHHAs apecanus - 3T0 XOPOIIMM METOJ, OHA HE OTIMYAETCS JOCTATOYHOU
T'HOKOCTBIO, MOCKOJIBKY OOpallleHHE BBIMOJHICTCS KaXXIbli pa3 Mo OJHOMY U TOMY K€
aapecy mnamatd. [loaTomy naBaiiTe pacCMOTpHUM JIPyToi, Oojiee THOKUM MyTh ajapecaluu
MaMsITH.

PaccmoTpum cnenyromuii ¢pparMeHT mporpammel, rae B peructp AL Takoke

3arpyxaetcs JaeBsaTeiid cumBon CharString:

mov bx,OFFSET CharString+8
mov al,[bx]

B nanHoM mpumepe Juisl CChUIKMA Ha AEBATHI CUMBOJI HCHOJNb3yeTcsa peructp BX.
[lepBas mHCTpYKIMs 3arpyxkaer B peructp BX cmemenue CharString §criomaunte 0 TOM,
yto onepanus OFFSETBo3Bpaliaer cMelienne MeTKH B MaMsaTh), Iioc 8. (BeuncieHue
OFFSETu cnoxxenue jyist 7TOro BbhIpaxkeHus BoInoiHseTcs: Typ6o AccemO1epoM Bo BpeMs
acceMOympoBanus.) Bropas wuHCTpykmus ompenenser, 49ro AL HyXHO CIIOXHUTBH C

COJICPKMMBIM 10 CMEIICHHUIO B IAMSITH, Ha KOTOpOe yKasbiBaeT peructp BX (cm. Puc. 3).

mov al,[108]

KaK IIOKa3aHO Ha PUCYHKC 3.

CharString ------ > 100 | A |
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101| 'B' |
et
102| 'C' |
et
103| D' |
e
104| 'E' |
e
105| 'F |
et
106| 'G' |
et
107| 'H |-
| ______________
| ______________
109| ' |
et
110| 'K |
et
111] L' |
e
112 'M' |
e
113| 0 |
et
114 2 |
et
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Pucynok 3 —Hcnonb3oBanue peructpa BX mis agpecanuun xk crpoke CharString.

KBaapaTHble CKOOKM MOKa3bIBAIOT, YTO B KAa4yeCTBE OINEpaHAa-UCTOYHHMKA JIOJDKHA
OBITH UCIIOJIB30BAThCS SAUCHKA, Ha KOTOPYIO yKa3biBaeT peructp BX, a He cam peructp BX.
He 3a0biBaiiTe yka3plBaThb KBaJpaTHbIE CKOOKM MpU HCHOJb30BaHMM BX B KkauecTBe

ykazarens namsatiu. Hanpumep:

mov ax,[bx] 3arpy3utrh AX u3 sueiiku mamsTH,
Ha KOTOpYIo yka3biBaeT BX

mov ax,bx 3arpy3uth B AX comepKumMoe
peructpa BX

ATO JIB€ COBEPUIEHHO PA3JIUYHbIE HHCTPYKIUH.

MoxeT BO3HUKHYTh BOIIPOC, 3aueéM CHauaja 3arpyxath B peructp BX cmernienue
AYEUKM NaMsITH U 3aTe€M MCIOJIb30BaTh BX, Kak ykazarenb, €ClM TOXKE CaMO€ MOXKHO
clenaTh C MOMOIIBbI OJHOM MHCTPYKIIMH C HEMOCPEACTBEHHBIM omepanaoM? Ocoboe
CBOWCTBO PETHMCTPOB, HCIIOJB3YEMBIX B KayeCTBE YKazaTeliel, COCTOMT B TOM, UTO B
OTJINYUE OT MHCTPYKIIMH, UCHOJB3YIOIIUX HEMOCPEICTBEHHBIE OMEPaH/Ibl, HHCTPYKIHH,
UCIIOJIB3YIOIIME B KaueCTBE yKaszaTellel PerrcTphbl, MOT'YT CChUIAThCSA B pa3Hoe Bpems (B
MPOIIECCE BBITOJIHCHUS ITPOTPaMMBbI) Ha pa3HbIC STYCHKH ITAMSITH.

[Ipennonoxkum, Bbl XOTUTE OMNPEACIUTh MOCAEAHUNA CHUMBOJI 3aBEpIIAOLIEHCS
Hyaem ctpoku CharStringHro0s1 310 cienaTh, BbI JOKHBI, HAUMHAS C IIEPBOTO CHMBOJIA
ctpoku CharString, HaiiTu 3aBepuIalonIvii CTPOKY HYJIEBOM OalT, 3aTeM BEPHYTHCS
Ha3aJ Ha OJWH CHUMBOJ ¥ CUHUTATh 3TOT MOCJIEIHUN CHMBOJ. OTO HEBO3MOKHO CHIENATh C
MIOMOIIBI0 HEMOCPEJACTBEHHOM ajpecaluy, Tak KaKk CTPOKa MOXET UMETh MPOU3BOIBHYIO

miny. Vcnonb3oBanue peructpa BX 3HaunTenbHO obneryaer 3anayvy:
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mov bx,OFFSET CharString/ka3siBaet Ha CTPOKY

FindLastCharLoop:
mov al,[bx] IOJIYYUTh CIICTYFOIINN
CHMBOJI CTPOKH
cmp al0 9T0 HYJIEBOH OanT?

je  FoundEndOfString nd, BepHyThCS Ha
OJIIH CIMBOJT

Inc bx
jmp FilnLastCharLoop mnpoBepuTh ciuemyromuit
CHIMBOJI
FoundEndOfString:
dec bx CHOBa yKa3bIBaeT Ha
OpCIeTHUN CUMBOJI
mov al,[bx] IOJIYYUTh TOCCTHAN

CHMBOJI CTPOKH

Ecnu BbI coOMpaeTech BRIMOMHITH B MAMSTA MOWCK CHUMBOJIOB WJIU CIIOB, pabOTaTh
C MaccuBaMM, WM KOIIMPOBAaTh OJIOKM JaHHBIX, Bbl IMOHMETE, YTO HCIHOJb30BaHUE
PErHCTPOB-yKa3aTeyel JaeT HEOLEHUMYIO ITOMOILb.

BX - 3T0 HE eAMHCTBEHHBIN PETUCTP, KOTOPBIM MOYKHO MCIIONb30BaTh JJISl CCHUIKU
Ha namsATh. JlOMyCcKaeTcsl TakKe HCIO0JIb30BaTh BMECTE C HEOOsA3aTEIbHbIM 3HAUEHHUEM-
KOHCTaHTOM uiu Metkod peructpel BP, Sl u DI. OOumii Bux omnepaHnoB B MaMaTd

BBITJISIAUT CJIEAYIOIKUM 00pa3oMm:

[0a30BBIii perucTp + UHACKCHBIN PETUCTp + CMEIleHHE ]

rnae 6a3oBelif peructp - 310 BX unu BP, unnekcusiii peructp - Sl unm DI, a cmemnienue -
mobass 16-0uToBas KOHCTAaHTa, BKJIIOYas METKM U BblpaxkeHus. Kaxnplil pas, korzaa
BBITIOJHSACTCST MHCTPYKIIMS, HCIIONb3YIOIasl onepaHj B mamsTH, npoueccopom 80863tu
TPU KOMIIOHEHTHI CKJajblBatoTCsl. Kaxknas u3 Tpex yacTeil onepaHzia B MAMSTH SIBISETCA
HEeoO0s3aTeNbHOM, XOTS (3TO OYEBHIHO) Bl JIOJDKHBI HCIOJB30BATh OJWH U3 TPEX
AIIEMEHTOB, MHAU€ Bbl HE MOJYYUTE aJpeca B mamMsATH. BoT Kak 3leMeHThI onepaHia B

NaMsATH BBITJISIAT B IPYroM opmare:

BX SI
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uiu + unu + CMmelneHue
BP DI
0aza) (uHIEKC)

CymectByet 16 crioco6oB 3aaHus ajipeca B MaMsTH:

[cMerieHme] [bptmernienne]

[bx] [bxememenue]

[si] [Sigmernenne]

[di] [digmemnienme]
[bx+si] [bx+sigmernienue]
[bx+di [bx+digmernienme]
[bp+si] [bp+stmenienue]
[bp+di] [bp+diemenienue]

1€ CMEIIEHUE - 3TO TO, YTO MOKHO CBECTH K 16-0MTOBOMY NMOCTOSIHHOMY 3HAUEHHUIO.

IToBenenue peructpa BP Heckonbko otimyaercs ot peructpa BX. Benomuure, uro
B TO BpeMms Kak peructp BX ucnonb3yercs, Kak CMeEIeHUE BHYTPU CETMEHTA JIaHHBIX,
peructp BP ucnonb3yercs, Kak CMEIIEHNE B CETMEHTE CTEKa. JTO 03HAYAET, UTO PETUCTP
BP He MoxeT 0ObIYHO HCIOJB30BaThCA IS anpecanuu K ctpoke CharString,koropas
HaXOAMUTCSA B CETMEHTE JAHHBIX. . B TaHHBIH MOMEHT JOCTATOYHO 3HATh, 4TO peructp BP
MO>KHO HCIIOJIb30BaTh TakK k€, KaK Mbl MCIOJB30BaJIM B mpuMepax peructp BX, Tombko
aJpecyeMbI€ IaHHbIE JIOJDKHBI B 3TOM CIIy4ae HaXOJUTHCS B CTEKE.
(Ha camom pene peructp BP MoHO rcmonb30BatTh 1 IS aipecallii K CETMEHTY JaHHBIX,
a BX, Sl u DI - qna angpecanun K CErMEeHTY CTEKa, JAOIMOJHUTEIBHOMY CETMEHTY WIIU
CErMEHTy Koja. [lnst 3Toro ucmosb3yrorcs NpedUKChl NEPEOnpenesieHNs CEerMEHTOB
(segment override prefixes). HekoTopsIx U3 HUX MBI pacckaxkeM B [maBe 10. OmHako
B OOJIBIIMHCTBE CIIy4aeB OHU BaM HE MOHAA00ATCS, MO3TOMY MOKa MBI IIPOCTO 3a0yaeM 00
MX CYIIECTBOBAHHH. )

Hakonen, kBajgpaTHble CKOOKM, B KOTOpBIE 3aKI/IIOYAIOTCS HEMOCPEICTBEHHbBIE

aJapeca, ABJISIOTCA HeoOs3aTeNIbHBIMHU. TO eCcTh HHCTPYKIINH.

mov al,[MemVar]

56



mov al,MemVar

BBITIOJIHAIOT OJHU U T€ K€ NeUCTBUSA. TeM He MeHee Mbl HACTOATEIbHO PEKOMEHIyeM Bam
3aKJII0YaTh BCE CCBUIKM Ha TaMATh B KBaJpaTHbIE CKOOKH. DTO TIOMOXET H30eXKaTh
NyTaHWIIBl U CHENaeT Bally HporpamMmy OoJjiee sSCHOW U MOHATHOW. HecomMHEHHO, BbI
CTOJIKHETECh C MPOrpaMMaMH, B KOTOPBIX KBaJApPaTHbIE CKOOKM OTCYTCTBYIOT, TaK Kak
HEKOTOpPBIE BCE K€ CUMTAIOT, YTO B TAKOM BHU/IE€ MPOrpaMMa BOCIIPUHUMAETCS JIy4ilie. ITo,
B 00I1leM, JIeJI0 BKycCa, HO €CJIM Bbl BblOEpeTe CTWJIb aJpecallid [0 OJHOW sueiKe
naMaTd W Oynere CoJepKaTelbHO €ro WCIOoJIb30BaTh, BaM OyJeT Jerde Mucarh

IPOrpPaMMBI.

BbI MOkeTe UCIIOJIb30BATh TAKKE TaKyIO q)OpMy aJpecanyy K IIaMsITH.

mov al,CharString[bx]

HUIIN JaxXKe

mov al,CharString[bx][si]+1

Bce st popmbl pencTaBisitoT co00ii TO K€ caMOe€, YTO pa3MEIIeHUE OTAEIbHBIX
AJIEMEHTOB aJipecalldd K MaMATH B OJHOM Mape KBaJpaTHBIX CKOOOK M pa3JeieHHe UX

3HaKOM IUTIOC. TakuM 00pazoM, MOCIEeTHUMN ONepaTop SKBUBAJICHTEH ONepaTopy:

mov al,[charString+bx+si+1]

3/1ech CHOBA HYKHO BbIOpaTh Ty (pOpMy 3amucH, KoTopasi BaMm OOJIbIIe HPAaBUTCS, U
MIPUIEPKUBATHCS €€.

KBagpaTHbie CKOOKH, B KOTOPBIE 3aKJIFOUAIOTCS PETUCTPhI, YKAa3bIBAIOIIUE Ha
SYCUKH TaMSITH, SIBISIIOTCS 00s13aTebHBIME. bes aTux ckobok, BX, Hanpumep,

MHTEPIPETUPYETCS, KaK ONEPaH/I, 8 HE KaK CChIJIKA HA OMEPAHI.
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3.4 BBoa-BbIBOA

Hcnonws3zoBatk 6a3oBeie DOS st BBOAA 1 BRIBOJIA CTPOK KpaitHe HEYJOOHO T.K. OHU
o0ecnevnBaroT TOJBKO MOCHMBOJIBHYIO 00pa0OTKy NaHHBIX. W 171 BBOJA ¢ KiIaBHATYpPbI
OTHOW CTPOKM HaM TPHUILIOCH OBl OpraHu3oBbIBaTh IWKI. CymiecTByeT Ooiee
s¢dexkTuBHBIE CIOCOOBI 00PAOOTKHU CTPOK.

PaccMoTpum mpuMep HUCIOJIb30BaHUS KOMAH]T YCIOBHBIX MEPEXOI0B sl 00paboTKH
cuMBOJIOB. [1yCTh MBI BBOJMM C KJIABUATYPhl HEKOTOPYI CTPOKY CHMBOJIOB (Hampumep,
ums (aiima), ¥ XOTHUM, 4TOOBI B MpOTrpamMMe 3Ta CTpPOKa ObLIa 3amucaHa MPOMUCHBIMU
OykBam#, HE3aBHUCHMO OT TOTO, Kakhe OYKBBI MCIOJB30BAIKMCH MPH €€ BBOJE. Mexmy
OpoYynM, TpU BBOJAE C KiaBuaTypel komana DOS cucrema Bcerga BBINOJHSET 3TY
OTepalyio, Mo3TOMYy MU KOMaHAbl, W KIIOYH, U UMEHa (ailloB MOXHO BBOJUTH Kak
POMMCHBIMU, TaK U CTPOYHBIMU OykBamu - DOSBo Bcex ciryyasx mpeodpa3yeT Bce OyKBbI

B IIPOITUCHEIC.

code segment
assume cs:code, ds:data

main proc
mov ax,data Huunumanusupyem
mov ds,ax peructp DS
;BeIBenieM city:xeOHOe cooOIIeHne
mov ah,09h ®yHKIIHS BEIBO/IA
mov dx,offset msgyipec cooOrieHwus
int 21h
;IToctaBum 3anpoc kK DOSHa BBOJ CTpOKHU
mov ah,3Fh dyHKIIHS BBO/IA
mov bx,0 JECKPUTITOP KIIABUATYPHI
mov c¢x,80 BBOJ MakcumyMm 80 Gaiit
mov dx,offset buf anpec 6ydepa BBoga
int 21h
mov actlen,ax haKTUYECKU BBEJCHO
;IIpeBpaTM CTPOYHBIC PYCCKHE OYKBBI B IIPOITHUCHBIC
mov cX,actlen JUTMHA BBEJCHHOW CTPOKHU
mov si,0 yKazarteib B Oydepe
filter: mov al,buf[si] BO3bMEM CHMBOJI
cmp ala'’ 'MEHBIIIE «a»?
jb noletter J1a, He IPeoOpa3oBhIBAThH
cmp al' ‘bonbire «1»?
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ja noletter jja, He MPeoOpa30BbIBATH

cmp aljr' ;00JIBIIIE <«I1»?
ja more jia, Ha JAJIbHEHIIYIO POrpaMmy
sub al,20h &> ..«1». peo0pa3yeM B MPOMHUCHYIO OYKBY
jmp store Ha coXpaHeHHue B Oydep
more: cmp alp' MeHblIe «px»(nceBaorpaduxa)?
jb noletter ;¥,<p HE U3MEHSATH
sub al,50h ; po>..1». [IpeoOpaszyem B MpOMUCHYIO OYKBY
store: mov buf[si],al  grnpaBum Hazan B buf
noletter: Inc si GMECTHM yKa3aTelb
loop filter JIMKJI TI0 BCEM CHMBOJIaM
;BeiBesieM pe3ysbTaT mpeoOpa3oBaHus Ha SKpaH
mov ah,40h dyHKIIAS BBO/IA
mov bx,1 JIECKpUIITOP dKpaHa
moc cX,actlen IUTMHA COOOIIEHUS
mov dx,offset buf anpec coobmienHwms
int 21h
mov ah,01 dCTaHOBUM IMPOTPaMMy
int 21h B O’KMIAHUY HAXKATUS KJIABULIU
3aBepIimM IporpaMmy
mov ax4C00h
int 21h
main endp
code ends

data segment

msg dbBsoaure! $
buf db 80 dup(' ")
actlen dw 0

data ends

stk segment stack
dw 128 dup (?)
stk ends

end main

B Havasie mporpaMMbl Ha 3KpaH BBIBOJUTCS cily>)keOHOe cooOmenue “"Bpoaute!”,
KOTOpOE CIY’)KUT 3allpoOCOM MpOrpamMMbl, aJpeCOBaHHBIM MoJib3oBarento. Jlanee c
nomoIipio pyakiun DOS 3FhspinosHseTCsl BBOA CTPOKH TEKCTA ¢ KJIaBUATyphbl. DyHKITHS
3Fh MoxeT BBOANTH TaHHBIC U3 Pa3HBIX YCTPOUCTB - (HailiIoB, MOCIEIOBATEIHLHOTO MTOPTA,
KJIABUATYPHI.

Paznuunble ycTpoiicTBa MACHTHPHUIMPYIOTCS HX Aeckpuntopamu. I[lpu pabote ¢
daiimaMu  ASCKpUNTOp KaXKIoro daiima co3maeTcs CHUCTEeMOM B TIPOIECcCe Omepariu
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OTKPBITUS WM CO3JaHus 3Toro (aiiyna, a Juisi CTaHZAPTHBIX YCTPOWCTB - KJIABUATYPHI,
9KpaHa, MPUHTEPA U MOCJIEI0BATEIHLHOTO MOPTA ACUCTBYIOT JECKPUIITOPHI, 3aKpPEIlIsieMbIe
3a OTUMH yCTPOMCTBAMHM TIPH 3arpy3Ke cucTteMbl. i BBOAA C KIaBHATYPHI HUCIOIB3yeTCs
neckpuntop O, 17151 BEIBO/IA HA SKPaH ASCKPUTITOP.

ITpu Be13oBe dyHkuuu 3FhB peructp BX ciienyer 3aHectu TpeOyeMblii 1€CKPUIITOP,

B peructp DX - agpec obmactu B mporpamme, BBIIEICHHON Ui MpHUeMa BBOJUMBIX C
KJIaBHATYpPhl CUMBOJIOB, a B peructp CX - MakCHMaJIbHOE YHCIIO BBOJUMBIX CHMBOJIOB.
Mgl cunTaem, 9T0 TOJB30BaTeNb He OyAeT BBOAUTH Ooisiee 80 ciMBOJIOB. MOXKHO BBECTH U
MEHBIIIE; B JTIOOOM CiTydae BBOJ CTPOKH CIIEAYyeT 3aBEPIINTh HaxaTueM Kiapuim <Enter>.
Oyuknus 3Fh,orpaboras, BepHET B peructpe AX peaabHOe YHCIIO BBEJACHHBIX CHMBOJIOB
(Bxirouast koael 13 u 10, oOpasyemMble npu HaxkaTuu kiaBuimn <Enter>).B npumepe 3.5
YHCIIO BBEJICHHBIX CUMBOJIOB COXpaHseTCs B siuciike actlenc renbro ucnosib30BaHus Janee
M0 X0y MPOTPAMMBEI.
Jlanee B mukiie u3 actlen maroB BBIMOJHACTCS aHAIN3 Ka)XJIOTO BBEJICHHOTO CHMBOJIA
MyTeM CPaBHEHUS C TPAHUIIAMU JTUANIA30HOB CTPOYHBIX PYCCKUX OYKB. Pycckue cTpouHbie
OykBBI pa3mernarorcs B JAByX aumamna3onax kojgoB ASCIl (a..nm u p..c), npuueM ms
npeoOpa3oBaHus B MPOIUCHBIE OYKB MEPBOTO JUANa3oHa WX KO CJIEIyeT YMEHbBIIATh Ha
20h, a g1 mpeoOpasoBanust OykB BTOporo auamnazoHa - Ha 50h. ITostomy anamms
MPOBOJIUTCS C TTOMOIIBIO YETHIPEX KOMaHJ CPaBHEHHS CIMp M COOTBETCTBYIOIIUX KOMAaH]I
YCJIOBHBIX TEepPeX070B. Moau(uIMpoBaHHBI CUMBOJI 3aITMCHIBAETCS HA TO K€ MECTO B
oydepe buf.

[Tocne 3aBepmieHust aHamM3a W TpPeoOpa30BaHUS  BBEICHHBIX  CHMBOJIOB,
BBITIOJTHACTCS KOHTPOJIBHBIM BBIBOA cozepxkumoro buf Ha skpan. [TockonbKky MBI 3apaHee
HE 3HaeM, CKOJIbKO CHMBOJIOB OyIeT BBEJICHO, BEIBOJI HA IKPAH OCYIIECTBIACTCA QyHKIIUEH
40h, cpeau mapaMeTpoB KOTOPOH yKa3bIBASTCS YHCIIO BBIBOJUMBIX CUMBOJIOB. Tak ke, Kak
U B caydyae pyukuuu BBoga 3Fh, s dynkiuu BeiBoga 40h B peructpe BX HeoOxoammo
yKa3aTh JCCKPHUIITOP YCTPOMCTBa BBOJA, B JAHHOM CiIy4ae dKpaHa, a B perucrtpe DX -

aZpec BBIBOAUMOM CTPOKH.

3.6 3ananmusa k jadopaTopHoi padoTe
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Bo Bcex BapuaHTax HEOOXOAMMO peasn30BaTh MPOrpaMMy pabOThI CO CTPOKAMH.

HcxonHas cTpoKa BBOJMTCS C KJIABUATypbl, pe3yibTaT BbBIBOAUTCA Ha 3KpaH. CioBa B

CTPOKE MOI'yT OBITH Pa3aciICHbI HpO6CHaMI/I W 3HaKaMH IIPCIIMHAHUA.

1)
2)
3)
4)
5)
6)
7)
8)

9)

10)
11)

12)

13)
14)

15)

16)

17)

Haiitn cnoBa, HauyMHamomuecs Ha 33JaHHYI0 C KJIaBHATypbl OYyKBy, H
NIEPEeBEPHYTh.

HaiiTi cnoBa, okaHYMBAIONIUECS HA 3a/IaHHYI0 TPEXOYKBEHHYI0 KOMOMHAIIUIO.
OTcopTHpOBaTh CTPOKY MO JIJIMHE CJIOB.

IlepecraButh cimoBa — 6 cioB: 1-6, 2-5, 3-4; knos: 1-7, 2-6, 3-5, 4ia mecte
(mmdpbl cioBaMu HE CYUTAIOTCS).

[loncunTath B CTpPOKE KOJIMYECTBO CIIOB, COAEPXKAIIUX B CEPEIUHE TJIACHYIO
OyKBY.

OTcopTHpoBaTh CJIOBa CTPOKH IO TPeThel OyKBe.

HaiiTi croBa, B KOTOPBIX OOJIBIIIE TPEX MOBTOPSIOIINXCS CUMBOJIOB.
[ToacunTaTh KOJMYECTBO CIIOB-IIEPEBEPTHIIICH B CTPOKE (Irajar).
OTcopTHpOBaTh CIIOBa B CTPOKH 10 andauTty (o 1-oit OykBe, TOTOM 10 2-0i 1
T.11.).

VY aanuTh B KaXI0M CIIOBE CTPOKHU MOBTOPSIIOIIMECS B HEM OYKBBHI.

BcraButh B KakIoe CIOBO CTPOKM TIOCIE 3aJaHHOTO CHMBOJA CHMBOI,
BBEJICHHBIN MOJIb30BATEIIEM.

Haiitu croBa, okaHuuBaromuecs Ha 3aJaHHYI0 C KIaBUAaTypbl OYKBY, H
NIEPEeBEPHYTh.

B kaxxmoM cioBe CTPOKH yABOUTH OYKBBHI.

OTtcopTupoBaTh OYKBBI B KaXXIOM CJIOBE MO al(aBUTy, OCTABISAS IO3ULIHUIO
JTAHHOTO CJI0BA B CTPOKE HEM3MEHHOM.

3aMeHUTh  BC€  CJOBA-TIEPEBEPTHIIIM  CTPOKH  CJIOBOM,  BBEIEHHBIM
MI0JIb30BaTEIIEM.

YaamuTh U3 KaXIOro CJIOBa CTPOKH BCE TJIACHBICE W BBIBECTH T€ TJIACHEBIE,
KOTOPBIX HE OBLIO B CTPOKE.

B kaxmom cnoBe CTpokKH 3aMeHHTHh l-yio OyKBy Ha MOCIEIHIO, 2-yI0 Ha

MPEANOCIEIHIO U T.I.
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18) OrtcopTupoBaTh C€JI0Ba B CTPOKE IO KOJIMYECTBY Pa3HBIX COTJIACHBIX OYKB,

BCTPCHAIOIIUXCA B HUX.
3.7 TpeGoBaHus K 0TYETY

Otuet nabopaTopHO pabOTHI MPEACTABISAETCS B IEYaTHOM BUJIE.
OT4eT TOJKEH ColepkKaTh:

- TUTYJIbHBIN JIUCT;

- cofiepKaHue;

- 1IeJTh JTA0OPATOPHOU PabOTHI,

- BApUaHT 3aJaHMs;

- ICXOJTHBIN TEKCT MPOTPaMMBI,

- pesynbrat B 16-Tupuanom u 10-tuanoM BujE.
3.8 KoHTpoJibHBIE BONIPOCHI U YIIPAKHEHUSA

1) [TepeuncnuTe BCe IEMOYHBIC KOMAH/IbI C TApaMETPaMH.

2) Onmmmre noapobHo padoty komanasl LODS.

3) Onuiute noapooHo padoTy komauasl STOS.

4) Onummte oapooHo padboty koMmauael SCAS.

5) Onummre noapo6Ho padboty komanast MOVS.

6) OnwuinuTe moapooHO padoty komanasl CMPS.

7) Onmmmre noapoOHo padoty npedukca mosropenus REP.
8) Hanmiure ananor npedrkca nosropenus REP.

9) Ilepeunciute 1 MOJPOOHO OMUILIUTE PEKUMBI aIPECALIUH.
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4 JJABOPATOPHAS PABOTA Ned «Pa6ora ¢ MACCHBAMH M CTEKOM

Ha fA3bIKe accemOiepa»
Llenv pabomui. TlpuoOpeTeHre HaBBIKOB HMCIOJL30BaHMA MAaCCHBOB U CTEKa, a
TaKKe MPUOOPETEHNE HABLIKOB PabOTHI a Tpa)MIECKOM PEKUME IIPU MPOrPAMMHUPOBAHUN

Ha SA3BIKEC acceM6nepa.
4.1 OO0mue cBeaeHUS 0 MACCHBAX

Kak cTpykTypa mpencTaBieHHs, MACCHB SIBJISETCS YMOPSAOYEHHBIM MHOXKECTBOM
AJIEMEHTOB OTMPEEICHHOTO THUMA. YTOPSAAOYEHHOCTh MAacCHBa OIPEAesieTCs HabopoM
IIEJIBIX YKCeNl, Ha3bIBAGMBIX WHACKCAMH, KOTOPBIC CBS3BIBAIOTCSA C KaXIBIM 3JIEMEHTOM
MaccHUBa W OJHO3HAYHO KOHKPETHU3HPYIOT €ro PACTOJOKEHHE CPEAH IPYTUX SJIEMEHTOM
maccuBa. Jlokamu3anus KOHKPETHOTO »DJeMEHTa MacChMBa - KIIOYeBas 3ajada Mpu
pa3paboTKe JIFOOBIX AITOPUTMOB, PAOOTAIONIUX C MACCHBAMMU.

Hawnbonee mpocTo mpencTaBistoTcss 0fHOMEpHBbIE MacCUBBI. COOTBETCTBYIOIIAS UM
CTPYKTypa XpaHeHUus — 3TO BekTop. OHa OJHO3HAYHA W €CTh HE YTO MHOE, KaK MPOCTO
MOCJIETIOBATEILHOE PACIIOIOKEHUE DJIEMEHTOB B MaMsITH. UTOOBI JTOKAIM30BaTh HYKHBIH
AJIEMEHT OJJHOMEPHOTO0 MAacCHBa, JOCTATOYHO 3HATH €ro MHJIEKC. Tak Kak acceMOiep He
UMEET CPENCTB i PabOThl C MAacCMBOM KakK CTPYKTYpPOW MaHHBIX, TO HJIsl JOCTyma K
AIIEMEHTY MacCHBa HEOOXOIMMO BBIYUCIUTE €T0 aJpec.

[IpencraBieHre IByMEpHBIX MACCUBOB HEMHOT'O CJIOXKHEE. 371€Ch Mbl UMEEM CITydaH,
KOT/Ia CTPYKTYpPBl XpaHEHHsI W TPEICTaBIeHUs pasnudHbl. O CTPYKType MpEeACTABICHHS
TOBOPHUTDH U3IHIIIHE — 3T0 MaTpuiia. CTPyKTypa XpaHEHHsI OCTaeTCs MPEXKHEH — BEKTOP.
Ho teneps ero Henb3st 6e3 crenuaabHBIX OTOBOPOK MHTEPIPETHPOBATH OJHO3HAYHO. Bee
3aBUCUT OT TOTO, KaK PEmua pa3pabOTYMK MPOTPaMMbI <«BHITSHYTH» MAaCCHB — TIO
CTpOKaM WM Mo crosbiam. Hambomee ecTecTBeH MOPSAIOK PAaCIOIOKEHUS SJIEMEHTOB
MaccuBa — 10 cTpokaM. [Ipu 3ToM Hambosiee OBICTPO M3MEHSETCS MOCICIHUA AIEMEHT

HHIEKCA.

4.2 BBoa —BBIBOJ MacCHUBA
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[Ipumep BBOA MaccuBa:

Read Proc

mov dl,10

mov ah,02h

int 21h

mov dl,13

mov ah,02h

int 21h [IEPEBOJ] CTPOKHU
mov ah,0ah

lea dx,len

int 21h ¢UdTaIU JaHHEIE B len

mov ch,0

mov cl,len+1
mov si,offset val
mov bl,10

mov ax,0

L1:

mul bl

mov dl,[si]

sub dl,30h

mov dh,0

add ax,dx

IncC si

LOOP L1 3aIycKaeM IUKII
ret

Read EndP

[Ipumep BBIBOJIa MACCUBA:

Output Proc BBIBOJ] MacCUBa
mov bx,0

mov di,-1

n2:

inc pp

mov dh,pp

mov ah,02

mov bh,00

mov dl,00

int 10h

nl: inc di

mov dx,offset sr
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mov ah,09h
int 21h
mov al,mas[bx][di]
PUSH di
xor ah,ah
mov kx,ax
ViV:
cmp al,0
jge nosing
neg al
mov kx,ax
mov dl,'-'
mov ax,0200h
int 21h
nosing:
XOr si,si
xor dx,dx
mov di,10
mov ax,kx
iterl:
div di
xor dl,'0’
mov str2[si],dl
xor dx,dx
INc si
cmp ax,0
ja iterl
MoV cX,Si
dec si
mov ax,0200h
iter2:
MOV dl,str2]si]
int 21h
dec si
loop iter2
POP di
cmp di,jx
jbnl
mov di,-1
:Bi
Call OutBiI
cmp bx,ix
jb n2
ret



Output EndP

4.3 Cnoco0bl COPTHPOBKH MAaCCHUBOB.

Meton my3bIpbka

[Tporienypa bubble sort

; COPTUPYET MAacCHUB CJIOB METOJIOM TY3bIPhKOBON COPTHPOBKH
; BBoaI: DS:DI =anpec maccuBa

; DX =pa3mep mMaccuBa (B clioBax)

bubble sort proc near

pusha
cld
cmp dx,1
jbe sort_exit BBIITH, €CJIM COPTUPOBATH HEYETO
dec dx
sb_loopl:
mov cx,dx YICTAHOBHUTb JJIMHY ITAKJIA
xor bx,bx ; BRynet dbiarom oomena
mov si,di ; Byner ykazatenem Ha
TCKYIIUN 3JIEMEHT
sn_loop2:
lodsw MPOYUTATH CIEAYIOIIEE CJIOBO
cmp ax,word ptr [si]
jbe no_swap €CJIN DIIEMEHTBI HE

B;TIOPSIZIKE,
xchg ax,word ptr [Si]ioMensaTs X MecTaMu
mov word ptr [si-2],ax

inc bx Y YCTaHOBHUTH (iiar B 1,
no_swap:
loop on_loop?2
cmp bx,0 €M COPTUPOBKA HE 3aKOHYNJIACH,

jne sn_loopl NEPEUTH K CIEYIOMEMY dJIEMEHTY
sort_exit:

popa

ret
bubble_sort endp

Hy3LIpLKOBa}I COPTHUPOBKA OCYIICCTBIIACTCA TaK MCIJICHHO IIOTOMY, YTO CPaBHCHUA

BBITIOJHSIOTCSL JIUIIb MEX]y COCETHUMH dJIeMeHTaMu. UToObI moMyduTh Oosiee OBICTPHIN

MCTOA COPTHUPOBKHU HCpCCTaHOBKOﬁ, CJICAYET BLBIIOJHATH CPAaBHCHHC M IICPCCTAHOBKY

3JIEMEHTOB, OTCTOSIIMX AAIEKO IPYyT OT aApyra. Ha 3Toil uaee 0OCHOBaH airOpuT™M, KOTOPBIN

Ha3bIBaeTCs <«ObICTpast copTUpoBKa». OH paboTaeT cleAyromuM o0pa3oM: [enaercs
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MPEANOJIOKEHHUE, YTO MEPBBII 3JIEMEHT SIBISECTCA CPEAHUM MO OTHOLIEHUIO K OCTAJIBHBIM.
Ha ocHOBe Takoro mpeanoiosKeHus: BCe 3JIEMEHThI pa30MBalOTCA Ha JBE TPYMIIBI - OOJIbIIIE
Y MEHBIIIE NPEANOIaraéMoro CpeJHero. 3areM 00e rpynnsl OTACIBHO COPTUPYIOTCS TAKUM
&Ke MetoaoM. B xyameMm ciydae OwicTpast coptupoBka maccuBa u3 N ajemMeHTOB TpeOyer
N? omepanuii, HO B Cpe/IHeM Ciyuae - Tolbko 2N*l0gN CpaBHEHHMIA U ellle MEHbIIee YHCIIO
[EPECTaHOBOK.

Meroa ObICTPOI COPTUPOBKHU:

; [Iponiemypa quick_sort
; COPTUPYET MAcCHB CIIOB METOAOM OBICTPOH COPTHPOBKU
; BBoA. DS:BX =aapec maccuBa
; DX =4wucno 37eMEeHTOB MaccuBa
quicksort proc near
cmp dx,1 Ecmu uncio snementoB 1w O,
jle gsort_done to copTupoBKa yKe 3aKOHUYHIIACH
xor di,di JMHJEKC 11 mpocMoTpa ceepxy (DI = 0)
mov si,dx ;uHnekc aus mpocmoTpa causy (S| = DX)
decsi ;SlI=DX-1, Tak KaK 3J1eMEHTbl HyMEPYIOTCS C HYJIS,
shl si,1 ;1 ymHOXHTH Ha 2, TaK KaK 3TO MacCHUB CJIOB
mov ax,word ptr [bx] ; AX 2memenTt X1, 00bABICHHBIN CPETHUM
step_2: pnpocMOTp MaccuBa CHH3Y, ITOKA HE BCTPETUTCS
PJIEMEHT, MEHBIIUI WU paBHbIN X1
cmp word ptr [bx][si],ax ¢paBauTh XDI 1 X1
jle step_3 gci XS| Gonbire,
sub si,2 IJEpEeUTH K CIIEIYIOIIEeMY CHU3Y DJIEMEHTY
jmp shortstep 2 ¥ npoaoKUTE IPOCMOTP
step_3: IJPOCMOTpP MacCHBa CBEpPXY, MOKa HE BCTPETUTCS
AIeMEHT MeHbIne X1 i 00a MpoCcMOTpa He MPUAYT
B OJIHY TOUKY
cmp si,di PCJIM IPOCMOTPBI BCTPETHITUCH,
je step 5 TiepeTH K mary 5,
add di,2 pHaue: mepeiTH
K CJIeIYIOIIEMY CBEPXY JICMEHTY,
cmp word ptr [bx][di],ax $CIIM OH MeHbIe X1,
jl  step_3 IJPOJOJDKHTH Imar 3
step_4:
; DI yka3bIBaeT Ha 3JIeMEHT, KOTOPbIH HE JTOJKEH ObITh
; B BEpXHEi 9acTH, S| yka3pIBaeT Ha JJIEMEHT,

; KOTOpBIN HE JOJDKEH ObITh B HIDKHEH. [loMeHATh uX MecTaMu
mov  cx,word ptr [bx][di] ; CX = XDl
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xchg cx,word ptr [bx][si] ; CX = XSlI, XSt XDI

mov  word ptr [bx][di],cx ; XDl = CX

jmp  short step_2

step_5: IIpocmoTpsl BeTpeTriivch. Bee ajeMeHThl B HIDKHER
;rpyrre 6ombie X1, Bce 371eMEHTBI B BEpXHEH TpyIIe
;¥ TeKYIIHUK - MeHbIIIe niu paBHbl X1 OcTtanock

;TIOMEHSATh MecTaMu X1 U TEeKyIUi AJIEMEHT:
xchg ax,word ptr [bx][di] ;AX = XDI, XDI = X1

mov  word ptr [bx],ax ; X1 = AX

; TEIIEpb MOXKHO OTCOPTUPOBATH KAXKAYIO M3 MOJYYCHHBIX I'PYIII
push dx

push di

push bx

mov  dx,di mumHa maccuBa X1...XDI-1
shr dx,1 BDX
call quick_sortcoprupoBka

pop bx
pop di
pop dx

add bx,di wagamo maccuBa XDI+1...XN
add bx,2 BBX
shr di,1 mjmaa maccusa XDI+1... XN
inc di
sub dx,di B;DX
call quicksort copTrpoBka

gsort_done: ret

quicksort endp

Kpome Toro, 4to ObICTpasi COPTHPOBKA - CaMblil M3BECTHBII MpUMEp aIropuTMa,
HCIIONB3YIOUIETO PEKYypPCHUIO, TO €CTh BBI3BIBAIOIIETO caMoro ceds. DTo eme U camas
ObICTpasi M3 COPTUPOBOK «HA MECTE», TO €CTh COPTUPOBKA, MCHOJB3YIOUIAasl TOJBKO Ty
HaMsTh, B KOTOPOI XpaHSATCS 3JIEMEHThI COPTUPYEeMOro maccuBa. MOXHO J10Ka3aTh, YTO
COPTUPOBKY HEIb3sl BBIIIOJHUTH ObICTpee, 4eM 3a N*logyNn oneparnmii, HU B Xy/IIeM, HU B
CpeIHEM ciy4asix; U ObICTpasi COPTUPOBKA JOCTATOUYHO XOPOIIO MPUOIHMIKAETCS K 3TOMY
npezaeny B cpeaHeM ciydae. COpTUPOBKH, JOCTHTAIOIIME TEOPETUUECKOTO Mpeiesa, TOKe
CYHIECTBYIOT — 3TO COPTHPOBKHU TYPHUPHBIM BBIOOPDOM U COPTHPOBKH BCTABJICHHUEM B
cOamaHCUpOBaHHBIE JIEpPeBbsi, HO I WX paboTbl TpedyeTcs pe3epBUPOBAHUE

HOHOHHHTCHLHOﬁ mamMsaTu Tak 4qTO0, HAIIpuMEp, pa60Ta (¢10) C6aHaHCI/Ip0BaHHLIMI/I ACPECBbAMU
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6yz[eT MMPOUCXOJUTHL MCIJICHHO M3-3a HOIIOJIHUTCIBHBIX 3aTpaT HA HOJACPIKKY CIIOKHBIX

CTPYKTYP JAHHBIX B IAMSTH.
4.4 PaboTa co cTeKOM B acceMoJiepe
4.4.1KomaHabl padoThI CO CTEKOM

B mpomeccopax Intel komangy BSWAP M0kHO HCIONB30BaTh U I OOpalieHus
nopsiika O0alT B 16-OMTHBIX pEermcTpax, HO B HEKOTOPBIX COBMECTHUMBIX IpoOIeccopax

apyrux ¢upm 3toT Bapuant BSWAPHe peanuzoBaH.

Komanna: PUSH ucrounux
Hazuauenue: IToMecTHUTH TaHHBIE B CTEK
[Tpomeccop: 8086

Komanma momemniaer colepKMMOe HCTOYHUKAa B CTEK. B KkauecTBe mapamerpa
«HCTOYHUK» MOXKET OBITh PETUCTP, CETMEHTHBI PETUCTpP, HEMOCPEICTBEHHBIA OMEpaH]I
win niepeMeHHas. @akTHIecKH 3Ta KOMaHa KOIUPYET COACPKUMOE UCTOYHUKA B ITAMSThH
no aapecy SS:[ESP]u ymennimaer ESP Ha pasmep ucrounumka B Oaiitax (2 win 4).
Komanga PUSH npaktuuecku Bcerna mcmoibdyercs B nmape ¢ POP (uutarh maHHbBIC U3
cteka). Tak, HarpuMep, 9ToObI CKOITMPOBATH COJEPIKUMOE OJTHOTO CETMEHTHOTO PEerrucTpa
B JIpyro# (4TO Hesb3s BBINOJIHUTH OAHON KoMaHmoii MOV), MOXXHO HCIOJB30BaTh TAKYHO

IIOCJICAOBATCILHOCTh KOMAaH/.

push cs
pop ds rtemepr DSyka3siBaeT Ha TOT e cerMeHT, 4to 1 CS

Hpyroe udactoe mnpumenenue komann PUSH/POP — BpemeHHoe xpaHeHHe

NepeMEHHBIX, HAITPUMED:

push ax coxpanser Tekyiiee 3HaueHHe AX
3/1€Ch PACIoIaralTcsl Kakue-HUOy1b KOMaH/Ibl,
kotopsie ucnoyb3ytoT AX, Hanpumep CMPXCHG
pop  ax BoccTaHaBIMBAeT cTapoe 3HadeHne AX
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Hauunas ¢ 80286,komanna PUSH ESP i SP)nomemaer B crek 3Hauenue ESP
710 TOTO, KaK 3Ta K€ KOMaH/Ia €r0 YMEHbBIIUT, B TO Bpems kak Ha 8086 SPmomemniancs B

CTCK YK€ YMCHBIICHHBIM Ha ABA.

Komanna: POP nmpuemnnk
Hazuauenue: CyuTaTh JaHHBIE U3 CTEKA
[Tporueccop: 8086

KoManaa nomeniaer B NPUEMHHMK CJIOBO WM JBOMHOE CJIOBO, HaxoAslleecs B
BepIIMHE CTeKa, yBenuuuBass ESPHa 2 win 4 coorBerctBeHHo. POPBBINONHAET neiicTBUE,
nosHoCcThi0 0O0patHoe PUSH. IIpueMHUKOM MOKET OBITh perucTp oOILIero HazHAuYeHHS,
CerMEHTHBIN peructp, kpome CS @ToOsl 3arpy3uts CSu3 cTeka, HaJ0 BOCIIOJIB30BATHCS
komannoii RET), mwnmm nepemennas. Ecim B ponu mnpueMHHMKa BBICTYNaeT OIEpaH],
ucnonp3ytounii  ESP nns kocBenHoit anpecaunu, komanaa POP Beruucisier ampec

oTmepaHja y>Ke Mocie TOro, Kak oHa yBeianunBaeT ESP.

PUSHA
Komanna:
PUSHAD
Hasunauenue: [ToMecTuTh B CTEK BCE PETUCTPHI OOIIETO HA3HAYCHUS
- 80186
olieccop:
P P 80386

PUSHA nomemntaer B ctek peructpsl B crnenyromiem nopsake: AX, CX, DX, BX, SP,
BP, Slu DI. PUSHAD nomemaer B crek EAX, ECX, EDX, EBX, ESP, EBP, ESk EDI.
(B cnyuae SPu ESPucnons3yercs 3HaueHHe, KOTOPOE HAXOIUJIOCh B 3TOM PETHCTPE JI0
Havasa padboTel koMaH bl.) B mape ¢ komangamu POPA/POPAD cunuThIBaIONTUME 3TH K€
PETUCTPBI M3 CTeKa B 0OPaTHOM MOPSIIKE, 3TO MO3BOJISET MUCATh MOAMPOrpaMMbl (OOBIYHO
00paboTUMKK TpephIBaHUI), KOTOPBbIE HE JOJDKHBI M3MEHSTH 3HAYEHUS PETHUCTPOB I10
OKOHYaHHUH CBOEH paboThl. B Hauane Takoi moamporpamMmsl BeI3bIBalOT komManty PUSHA,

a B xourie — POPA.
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Ha camom nere PUSHAu PUSHAD —onHa u Ta ke komanna ¢ kogom 60h. Ee
MOBE/ICHUE OMPEENAETCS TEM, BBIMOJHIETCA U OHa B 16- mnu B 32-OMTHOM pEXUME.
Ecau mporpammuct ucnomnszyetr komanngy PUSHADB 16-6utnom cermente niun PUSHAB
32-6uTHOM, accemOJIep MPOCTO 3aMUCHIBACT Mepe]] Hel MpePUKC N3MEHEHHS Pa3MEePHOCTH
onepana (66h).

D10 xKe OymeT pachpoCTpaHSAThCS Ha HEKOTOpbIE Jpyrue TMapbl KOMAaH]I!
POPA/POPAD, POPF/POPFD, PUSHF/PUSHFD, JCXZ/JECXZ, CMR3SWPSD,
INSW/INSD, LODSW/LODSD, MOVSW/MOVSD, OUTSW/OUTSD,CASW/SCASD
u STOSW/STOSD.

POPA
Komanna:
POPAD
Hasunauenue: 3arpy3uTh U3 CTEKa BCE PETUCTPHI OOIIETO Ha3HAUYCHUS
- 80186
olieccop:
P P 80386

4.4 21lepenaua napaMeTpoB B CTEKe

[TapameTpsl MOMENIAIOTCSA B CTEK Cpa3y Mepel BBI30BOM Ipouenypsl. IMEHHO 3TOT
METOJl HCIIONIB3YIOT SI3BIKM BBICOKOTO ypoBHs, Takue kak C um Pascal./lns urenus
napaMeTpoB M3 CTeKa OObIYHO MCHOJB3YIOT He KomaHny POP,a peructp BP, B xoTophIit

IMOMEIIAKOT aApe€C BEPIIMHBI CTCKA II0CJIC BXOZA B IIPOLCAYPY.

push parameterl moMeCTHTh mapaMeTp B CTEK
push parameter2

call procedure
add sp,4 OCGBOOOJIUTH CTEK OT ITapaMeTPOB
[...]
procedure proc near
push bp
mov bp,sp
(koMaH/IbI, KOTOPBIE MOT'YT HCIIOJIL30BAaTh CTEK)
mov ax,[bp+4]  cuuraTth mapametp 2.

; Ero aapec B cermente creka BP + 4,moToMy 4TO Mpu BBINMOJHEHUH
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; komaaapl CALL B cTek moMecTuu aapec Bo3Bpara - 2 6aiTa Jjis MpoIeayphl
; tunia NEAR (unu 4 - i1t FAR), a motowm eiie 1 BP - 2 Gaiita

mov bx,[bp+6]  cuurtaTh mapametp 1
(ocTasbHBIE KOMAH/IbI)

pop bp

ret
procedure endp

[TapameTpsl B CTEke, ajapec Bo3BpaTa M crapoe 3HaueHue BP Bmecte Has3bIBaroTCs
AKTUBAIIMOHHOMN 3aMKUChI0 (DYHKIIUH.

Jlnst ynoOCcTBa CCHUIOK Ha IMapaMeTphbl, MepefaHHble B CTEeKEe, BHYTpU (YHKUIUU
MHOTJa UCTIONB3YIOT TupekTuBbl EQU, 4T00bI HE mHcaTh KaXIbld pa3 TOYHOE CMEIICHHE

napameTpa OT Havyaljla aKTHBallMOHHOM 3anucu (To ecth oT BP), Hanpumep Tak:

push X
push Y
push Z
call Xyzzy

]

Xyzzy proc near

Xyzzy z equ [bp+8]
Xyzzy y equ [bp+6]
Xyzzy X equ [bp+4]

push bp
mov bp,sp
(koMaH/IbI, KOTOPBIE MOTYT HCIIOJIb30BaTh CTEK)
mov ax,Xyzzy X c4urtarb napamerp X
(ocTasbHBIC KOMAH/IBI)
pop bp
ret 6
Xyzzy endp

[Tpr BHUMATEIIEHOM aHAJIHM3E ATOT0 METO/a Tepeadn mapaMeTpOB BOSHUKACT Cpasy
JIBa BOIIPOCA: KTO JODKEH YAAIATh IMapaMeTphl U3 CTEKa, MPOoIeypa WK BbI3BIBAIOIIAS €€
nporpaMMa, ¥ B KakOM TMOpPSAKE IMOMENIaTh MapaMmeTpbl B CTeK. B o0oux ciyuasx
OKa3bIBAETCs, YTO 00a BapHAHTa UMEIOT CBOM <3a» M <IIPOTHB», TaK, HAIIPHUMEP, €CIH CTEK
ocBoOOkmaer mporeaypa (komanmoii RET wumcnmo_06aiftoB), TO KOJ MpPOrpaMMbl
MOJy4aeTcss MEHBIIUM, a €CIM 3a OCBOOOXKICHHE CTeKa OT IapaMeTPOB OTBEUAET

BbI3bIBaromias q)YHKL[I/IH, KaK B HalmlEM IPHUMCPC, TO CTAHOBUTCSA BO3MOKHBIM BbI3BATb
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HECKOJIbKO (PYHKIIMH C OJHMMH W TEMH XK€ TapaMeTpamH IPOCTO IMOCIEIO0BATSILHBIMU
komangamu CALL. TlepBbrii cnocob, Oonee CTpOrHii, MCMIONB3YeTCS MPU pealln3aluu
npoueayp B s3bike Pascala Bropoit, naromuii 60ibIie BO3MOKHOCTEH Il ONTHMHU3AINH, -
B s3pike C. Paszymeercsi, ecnu mepemada mapaMeTpoB 4epe3 CTEK NMPUMEHSETCS W s
BO3BpAaTa pe3yibTaToOB pabOTHI MPOLEAYPHI, U3 CTEKa HE HAJl0 YAAJSATh BCE MapaMeTphl, HO
HOMYJISIPHBIE SI3bIKM BBICOKOTO YPOBHSI HE MOJIB3YIOTCS 3TUM MeTojgoM. Kpome Ttoro, B
s3pike C mapaMeTphl TIOMEMIAIOT B CTEK B 00paTHOM mopsijike (cripaBa HaJEBO), TaK YTO
CTaHOBATCS] BO3MOKHBIMU (DYHKIIMU C MU3MEHSIEMbIM YUCIIOM MapaMeTpoB (Kak, Hanmpumep,
printf - mepBeiii mapamerp, cuutbiBaemblii U3 [BP+4], onpenenser 4mcio ocTanbHBIX
napametpoB). Ho moapoOHee O TOHKOCTAX mHepenavyd MapaMeTpoB B CTEKE PACCKa3aHO

AaJicc, a 3/ICCh IMMPUBCJICH 0630p MCTOOOB.
4.4 3llepenaua napaMeTpoB B MMOTOKe KOJAa

B sToM HEOOBIYHOM MeTOJle TepeAaBaeMble MPOLEAYype JaHHBIE PpPa3MEIIArOTCs
npsIMO B KOJIe mporpammsbl, cpaszy nocie komanael CALL (kak peanmusoBana mporeaypa

print B oHOM M3 CTaHIAPTHBIX OMOIKMOTEK mporenyp At accemonepa UCRLIB):

call print

db "This ASCIZ-line will be printe@

Crrenyroimas KoMaHa)

YroObl MpoYMTaTH MMapaMmeTp, NpoIleaypa TOKHA HCIOIb30BaTh €ro ajipec,
KOTOPBI aBTOMATHYECKH IE€pPeJacTcs B CTEKE KaK aapec BO3Bpara M3 MPOLEAYPHI.
Pasymeercst, GyHKIMs TODKHA OyIeT M3MEHUTh aJpec BO3BpaTa Ha IMEPBBIA OalT mocie

KOHIIa TIEpEe/laHHbIX [apaMeTpoB TMepe]; BhimogHeHueM KkomauHasl RET. Hampumep,

nporeaypy Print MO>KHO peajin30BaTh CJICIYIOIUM 00pa3oM:

print proc near

push bp

mov bp,sp

push ax

push Si

mov si,[bp+2] MPOYUTATH aapPec

Bp3BpaTa/Havaa JaHHBIX
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cld YETaHOBHTH (hJ1ar HaIpaBIICHUSI
)11 kKoMau el lodsb
print_readchar:

lodsb IPOYHMTATH OANT U3 CTPOKH,
test al,al e 310 O (KOHEI[ CTPOKH),
jz print_done BLIBOJI CTPOKH 3aKOHYCH
int 29h BhIBECTH CUMBOJI B AL Ha 3KpaH
jmp short print_readchar
print_done:
mov [bp+2],si IOMECTUTH HOBBIN aJIpec BO3BpaTa B CTEK
pop S
pop ax
pop bp
ret
print endp

Hepez[aqa napaMEcTpoOB B IIOTOKE KOJA, TaK K€, KaK MU IIepcaada rnapamMmcTpoB B CTCKC

B oOpaTHOM mopsake (crmpaBa HaleBO), IO3BOJIACT IMepelaBaTh pPa3IMIHOE YHUCIIO

napamerpoB. Ho 3TOT meron - €IMHCTBEHHBIW, MO3BOJSIOIIMK IMEpPEeNaTh MO 3HAYCHUIO

napamMeTp pa3IMYHOM MJIMHBI, YTO W MPOAEMOHCTPUPOBAI 3TOT mpumep. Joctym K

mapamMeTpaM, NCepcaaHHbIM B IIOTOKC KOAd, HCCKOJBKO MCIAJICHHCC, YCM K IMapaMcTpaM,

MEPCAaHHBIM B PCTUCTpPAX, rI100aJbHBIX MNEPEMCHHBIX WJIM CTCKC, U IMPUMCPHO COBIIAJACT

CO CJICAYIOIINM MCTOZOM.

4.5 Zamanue

I[aH I[ByMCpHLIﬁ MaCCHUB. Pa3Mep MacCCHBa U €10 3JICMCHTHI BBOJATCS ITOJIB30BATCICEM

C KJIaBHATypbl. Pe3ynbraT paboThl mporpaMmbl BEIBOJUTCS Ha SKPaH.

BapuaHThi:

1) [TocuuTaTh ¥ BHIBECTH CYMMY HOJIOKHUTCIIbHBIX 3JICMCHTOB, PACIIOJIOKCHHBIX I10/]

rJ1aBHOU AUAroHaJIbtO MaTpHUIIbI.

2) 3aMeHHTh  JJIEMEHTHl  TJIABHOW  JUAroHald HAa  CYMMBI

QJICMCHTOB

COOTBCTCTBYIOIIIMX CTPOK, 3aT€M OTCOPTUPOBATDH HOHY‘IHBIHHﬁCH MaCCHUB IIO

BO3paCTaHUIO 3JICMCHTOB IJ1aBHOU JAuaroHaliu.
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3)

4)

5)

6)

)
8)

9)

Pemmte cucremy JMHEHHBIX ypaBHEHMM MeTtonoM [aycca, B ciydae
HECYIIECTBOBAHMSI PEIICHUS BHIBECTH COOOIIECHHE.

[TocuntaTh U BBIBECTH CyMMBI 3JIEMEHTOB OOJIBIIE 33JaHHOTO I0JIb30BATEIEM
YHClia, PACMOJOXKEHHBIX B BEPXHEM U HIDKHEM TPEYroJIbHUKAX, 00pazyembIxX
IUaroHaJIIMUA. 3aMEHUTh JIEMEHThI KpaTHbIE 3 JIEBOTO TPEYTOJIbHUKA HA MEPBYIO
CyMMY, a KpaTHbIE D Ha BTOPYIO.

OTcopTupoBaTh MAacCHUB IO BO3PAaCTaHUIO 3JIEMEHTOB MOOOYHOW AMaroHai,
3aTeM IOMEHSITh MECTaMU 3JIEMEHTHI, PAcIOJIOKEHHBIE HaJl M 10J NOOOYHOM
JarOHajblO.

OTcopTupoBaTh CTPOKM MaTpPHIbl 110 CyMMaM MOJIYJIEH 3JEMEHTOB U BBIBECTH
CTOJI0EL ¢ MAaKCUMaJIbHBIM KOJIMYECTBOM OTPULIATENBHBIX AIIEMEHTOB.
[TopcunTath M BEIBECTH MaKCUMAaJIbHBIA JUArOHAJIBHBI MUHOP MaTPHULBI.
OtcoptupoBaTh  JIEMEHTBI ~ MATPULBI IO  BO3PAaCTaHUIO  CPEIHEro
apuMETHIECKOTO IO CTOJIOIY.

HaiitTi mpou3sBeieHrne MaTpHUIl MPOU3BOIBHOTO pa3Mepa (IoJDKHA MPOU3BOAUTHCS

IMPOBCPKA BO3ZMOKHOCTH BBIITOJHCHHUS OIICpaluu YMHO}KCHI/I}I).

10) ITocuurtath 1 BeIBECTH 0OpaTHYIO0 MaTpHIly MeTo oM ["aycca.

11)HaiitTu B BepxXxHEM TpEyrojbHUKE, 00pa3yeMOM UArOHAISMH MaKCUMAaJIbHBIN

3JIEMEHT, a B HWKHEM MHHUMAJbHBIA. 3aTeM yYBEITUYUTh MUHUMAIBHBINA 3JIEMEHT
Ha 30%, a MakcumanbHblili ymMeHbIINTh HA 30% OT pa3HOCTH 3TUX 3IEMEHTOB.
[loBTOpATH mpouEAYpY [0 TeX IMOp, IMOKa Pa3HOCTb MEXIY OJJEeMEHTaMu

npessimaet 10%.

12) HaiiTi 1 BBIBECTH ONpPEIECIIUTENIh MAaTPUIBl. Bece AeMeHThl MaTpuIlbl, 3HAYCHUE

KOTOpBIX OoJjble ompeaenuTens yMmeHbluTh Ha 20%, 37eMEeHThI, 3HAYCHHE

KOTOPBIX MeHbIle yBenuuuTh Ha 30%.

13) B wmarpuiie TOMEHSATh MECTaMU 3JEMEHThI TPEYrOJbHHKOB, OOpa30BaHHBIX

JUAroHAJIIMH, 33/IaHHOE T10JIb30BaTEJIEM KOJIMYECTBO Pa3 110 YaCOBOU CTPENIKE
[Tpumep:
HcxonHas Mmatpuna

1 2 3 4 5
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6 7 8 9 10
1112 13 14 15

16 17 18 19 20
2122 23 24 25
Pesynbrar (komyecTBO pas - 2)
1 24 23 22 5

20 7 18 9 6
1514 13 12 11

10 17 8 19 16

21 4 3 2 25

14) [ToBepHYTh DSIEMEHTHI MATPUIBI BHYTPEHHUH psjJ 1O YacOBOW CTpEIKe,

CIEAYIOITUH TPOTUB U T.1.

1 2 3 4 5

617 8 9] 1(
1111211314 15

16117 18 19§ 20
21 22 23 24 2%

15)Haiitht MakcHMMyM IO KaXIAOMYy CTOJOIly, 3aTeM BblYecThb u3 Hero N-1 (N
KOJIMYECTBO JIEMEHTOB B MAacCHBE), K KQXKJIOMY 3JIEMEHTY CcToJIONa mprubaButh 1.
HaliTh MHHMMYM 1O CTpOKe, 3aTeM NpuOaBUTh K Hemy N-1 (N KoJIM4ecTBO
3JIEMEHTOB B MaCCHBE), U3 KXKJIOTO 3JICMEHTa CTPOKH BbIUeCTh 1.

16) CopTupoBaTh KaK/Iblii CTOJIOCI] IT0 BO3PACTAHMIO, @ CTPOKY IO YOBIBAaHHUIO JI0 TEX

I10p, IMOKa Ha O4YCPCAHOM IIare MTCpaivi MaTpuiad OCTaHCTCA HCHSMCHHOﬁ, HO HEC

ooJiee 5 ureparui.
4.6 TpedoBaHus K OTUETY
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OTtuet mabopaTopHO PabOTHI MPEACTABISAETCS B IEYATHOM BHJIC.
OT4eT TOJKEH coepkKaTh:

- TUTYJIBHBIN JIUCT;

- COJIepKaHue;

- 11eJTb JJa00paTOPHOM paboTHI,

- BApHUAHT 33J]aHUS,

- UICXOJTHBIN TEKCT IPOTPAMMBI;

- pe3yabTatr B 16-tupuyHom u 10-TuyHOM BHJIE.
4.7 KOHTpOoJIbHBbIEC BONPOCHI U YIIPAKHEHUS

1) Onummte crmoco0 3a1aHus OTHOMEPHOTO U MHOTOMEPHOTO MACCHBOB.

2) Onmmute croco0bl 00palIeHUs K DIEMEHTaM MacCHBA.

3) Onuiure padory komanasl LOOP ¢ npumepom.

4) OnumuTe CHHTAKCHC CO3/IaHUs MPOLEAYPHI C TPUMEPOM.

5) Onumiute KOMaH bl padOThI CO CTEKOM.

6) JlaH nByMepHBI MacCHB, HAWTH cpefHee apu(pMETHUYECKOE DJIEMEHTOB TJIaBHOM
JUaroHasu.

7) Jlan ABYMEpHBIH MacCHB, 3allUCaTh B KA4eCTBE DJIEMEHTOB MOOOYHOW JHArOHAH
CYMMBI 10 CTPOKAM.

8) Jlan nByMepHBIH MacCUB, OTCOPTHPOBATH €TO IO BO3PACTAHUIO.

9) Jlan 1ByMepHBIH MacCUB, IOMEHITh MECTAMHU TJIABHYIO U MTOOOYHYIO THArOHAJIH.
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5 JJABOPATOPHAS PABOTA Ne5 «PaGora ¢ MaTeMaTH4eCKHUM

compoieccopom B cpeae Assembler»

Lleﬂb pa60mbl: HN3YYUTb OCHOBHBLIC KOMAaHIbI JJIA pa6OTBI C MaAar€MaTH4YC€CKHUM

COHpOHCCCOpOM: SaHCCCHI/IC/I/ISBHC‘ICHI/IC JAHHDbIX, apI/I(bMCTI/I‘{CCKI/IC OHCpaHI/II/I.
5.1 OcHoBHBIE cCBeIeHHUS

Comnporieccop - 3TO crienuaIu3upoBaHHas HHTETrpalibHasl CXeMa, KoTopasi paboTaeT B
coagpyxectBe ¢ LII, Ho Menee ynuBepcanmbHa. Comporieccop mpeaHa3HAaYeH MAJis
BBITMIOJTHEHHS crieruduieckoro Habopa (yHKIWH, HalpUMep: BBIMOJIHEHHUE OIEparfii ¢
BCIIIECTBEHHBIMA YHUCJIAMHM - MaTeMaTHUYECKH COIMPOIIECCOP, MOATOTOBKA TpadUIeCKUX
M300paXeHU M TPEXMEPHBIX CIIeH - rpaduyuecKuii compoiieccop, mudponas oOpaboTKa
CUTHAJIOB - CUTHAJIBHBIN COMPOLIECCOP U JIP.

Onun u3 Hambosee pacnpoCTPaHEHHBIX TUIIOB COMPOIIECCOPOB - MAaTEMaTHYECKHIA
comporieccop. MareMaTu4ecKuii COMpoIeccop npeaHa3Ha4deH sl ObICTPOTO BBITTOTHEHUS
apu(pMETHIECKUX OTepaIiii ¢ TIaBaOIIeH TOYKOM, MPEAOCTABICHUS YaCTO HCIIOIB3YEMbIX
BenecTBeHHBIX KoHCTaHT (T, 109210, log2e, IN2, :)BbancicHUsT TPUTOHOMETPUICCKUX U
poYMX TpaHCUEHACHTHBIX pynkuuni (tg, arctg, log, ...).

BoNBIIMHCTBO COBPEMEHHBIX MAaTEMaTHYECKUX COMPOIIECCOPOB IS MPEICTABICHHUS
BEIIECTBEHHBIX yncel ncnob3ytor crangapt |IEEE 754-1985 "IEEE1) Standard for Binary
Floating-Point Arithmetics"Crapmmuii pa3psi IBOUYHOTO MPEICTABICHUS BEIIECTBEHHOTO
qrclia Bcerma KoawpyeT 3Hak umcna. OcrajpHas dYacTh pa3OWBaeTcs Ha JBE YaCTH:
OKCIIOHEHTY M MaHTHCCy. BemecTBeHHoe umncino Beruucisiercs kak: (-1)S-2E-Mrme S -
3HAKOBBIM OUT uncia, E - skcriomenra, M - mantucca. Econ 1£M<2, To Takoe 4mcio
HAa3bIBACTCSI HOPMAIM30BAaHHBIM. [Ipu XpaHeHHH HOpPMaIM30BAaHHBIX YUCEN COIMPOIIECCOP
oTOpackIBaeT LEIYI YacTh MaHTHCCHI (OHA Bceraa 1), COXpaHsis JIMIIb APOOHYIO YacTh.
OKCIOHEHTa KOJUPYETCS CO CABHTOM Ha TOJOBHHY Pa3psAIHON CETKH, TaKHM 00pa3oM,
ymaaeTcss u30exaTh BOMPOCA O KOJUPOBAHWU 3HAKA OKCIIOHEHTHI. T.e. mpu 8-OUTHOU
pa3psIHOCTH AKCIOHEHTHI koj1 O cooTBeTcTBYeT unciy -127, 1 -uucny -126, ..., 255mcny

+126 pKCIOHEHTa BBIYMCISACTCS Kak Koa 127).
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Crangapt |IEEE-754 onpenenseT Tpu OCHOBHBIX crioco0a KOJMPOBaHWS (THUIIA)

BCIICCTBCHHBIX YHCCII.

Tabauia 2. Tumbl (crtocoObl KOAMPOBAHUS) BEIIECTBEHHBIX YHCEI

Tun

JInana3oH 3HAYEeHU I

(mo MomxyJ10)

/{BoM4YHOE npeacTaBieHne

i .10°® : 31 22 0
BEI[CCTBEHHOE OpMHAPHOiT TouHoctH |1,18-10%... 3,40- 16 STE] |
(single precision) - 38ur E — 8 b, M — 23 Bur
BEIIECTBEHHOE IBOMHOM TOYHOCTH 2,23.10%... 63 51 0
(double precision) - 6@ut 1,79-16% E -11 Bur, M — 52 Bur

i s T3 0

BEIIIECTBEHHOE PACUIMPEHHOMN 3,37-107... TE] ¥ |
tounoctu (extended precision) - 80 |1,18-13%% E— 15 Bur, M —64 bur

our

Ecau pe3yibTaT YHUCJICHHOM ornepanguu HE MOXCT OBITH TOYHO NpeACTaBJICH B

BbIOpaHHOM (hopMaTe, COMPOLIECCOP BBIMOIHIET OKPYTIeHHE B cOOTBeTCTBHHU C mojieM RC

(radsmmia 3). [To ymoganuto RC = 00.

Tabauia 3. PexxuMbl okpyriienus conpoieccopos Intel x87

RC|Pexum

[Tpumep 1
1,000E1 < 2,23E0 <
1,001E1

-1,001R1 < -2,2350 < --1,001k1 < -2,05E0 < -

1,000E1

[Tpumep 2
1,000E1 < 2,05E0 <
1,001E1

1,000E1

00 |Oxpyrnenue k OnrkaimmeMy

(nu yeTHOMY)

2,236,0~= 1,001E1
-2,235,0~=-1,001E1

2,055,0~= 1,000E1
-2,055,0~= -1,000E1

01 |Okpyriienue BHU3 (K o)

2,235,0~ 1,000E1
-2,235,0~=-1,001E1

2,055,0~= 1,000E1
-2,0505,0~=-1,001E1
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10 |Oxkpyrienne BBepx (K +o0) 2,230~ 1,001E1 2,050~ 1,001E1
-2,2360~ -1,000&1 -2,05E0~ -1,000&1

11 |Oxpyrnenne k Hymo (yceuenue) |2,23540~ 1,00051 2,050~ 1,000E1
-2,2360~ -1,000&1 -2,05E0~ -1,000&1

5.2 Komanasl conpoiieccopa

5.2.1KomaHabl nepechblIKH JAHHbIX

Komanowt 3aepysku 6 cmex (Fpu LoaD):
- FLD - 3arpysaet u3 namsatu B BepiinHy cteka ST(0)BelnecTBeHHOE YHCIIO
- FILD - 3arpyxaet u3 namstu B BepmuHy creka ST(0)uenoe uncio
- FBLD - 3arpyxaer u3 mamsaté B BepimmHy creka ST(0) mBomuHO-AecaTHYHOE
YHCIIO
Komanowt coxpanenus u uzsneuenus uz cmexa (Fpu STore and Pop):
- FSTPnamsate - u3BiekaeT u3 BepimuHbl creka ST(0) B mamsaTh BElIECTBEHHOE
YHCIIO
- FISTPnamsTs - u3Binekaet u3 Bepmuabl cteka ST(0)B maMaTh 11e1oe 9ucio
- FBSTP namsate - u3Binekaer u3 BepmuHbl creka ST(0) B mamMsaTh JBOMYHO-
JECATUIHOE YUCIIO
OTH KOMaH/Bl CHadaja COXPaHSIOT BEPIIMHY CTEKa B MaMSTH, a MOTOM YAAJSIOT
JaHHBIE U3 BEPIINHBI CTEKA.
Komanowl konuposanus oannwix (Fpu STore):
- FST mamsarte - usBnekaer u3 BepumuHbl cteka ST(0) B maMsaTh BelIECTBEHHOE
YHCIIO
- FIST namsts - n3Biiekaet u3 BepmmHbl creka ST(0)B mamMsATh 11e510e 9nciio
- FBST mamsare - usBiekaer u3 BepmuHbl cTteka ST(0) B mamsTh JBOMYHO-
JECATUIHOE YUCIIO

Komanoa obmena (Fpu eXCHange):
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- FXCH - oomen comepxxumbiM Bepxymku creka ST(0)u urcieHHOTO peructpa,

YKa3aHHOT'O B Ka4CCTBC OIICPaHid KOMaH/IbI
5.2.2ApudpmMeTnyeckne KOMaHIbI

Comnporieccop UCIONIB3yeT MIECTh OCHOBHBIX TUTIOB apU(METHIECKIX KOMaH/I:
- FXXX
[lepBoiii onepan Oepercs U3 BEPXYIIKH cTeka (MCTOYHHMK), BTOPOU - CIICAYIOIIUI
DJIEMEHT CTeKa. Pe3ynbTaT BHIMOHEHNS KOMaH/bl 3alTMChIBACTCS B CTEK
- FXXX mamsTh
WcTounuk Oepercs W3 MaMsATH, NMPUEMHHKOM sBjsieTcss Bepxymika cteka ST(0).
VYkazarensb creka ST He M3MEHsETCS, KOMaHAa ACHCTBUTEIbHA TOJBKO ISl OTIEPAHJIOB C
OJVHAPHOU U IBOMHOU TOYHOCTBIO
- FiXXX maMsarte
AHaOTUYHO TIPEABIAYIIEMY THITy KOMaHJbI, HO ONEpaHaaMu MOTYT ObITh 16- mim
32-pa3psiiHbIe LIeIble Yucia
- Fxxx ST, ST(i)
Jis atoro tuna peructp ST(i) sBisercs ncrounukoMm, a ST(0) -BepxyIika creka -
IPUEMHUKOM. YKa3aTelb CTeKa He N3MEHSETCS
- Fxxx ST(i), ST
s storo tuna peructp ST(0) sBasercs wicrounukom, a ST(I) - IpHEMHHKOM.
VYkazarenb CTeKa He U3MEHSETCS
- FxxxP ST(i), ST
Peructp ST(i) - mpuemuuk, peructp ST(0) - ucrounuk. I[locie BbIMONHEHUS
koMaH 16l ucTOUHUK ST(0)u3BiaekaeTcs u3 cTeka
Crpoka "XXX" MOKET MIPUHUMATH CIEAYIOIINE 3HAYCHHUS:
- ADD - Cnoxenue
- SUB - Brruutanue
- SUBR - OOGpatHoe BBIYMTAHHE, YMEHBIIAEMOE U BBIUUTAEMOE MEHSIOTCS
MECTaMH

- MUL - YmHOX€EHUE
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- DIV - Jlenenue
- DIVR - O6paTHoe AeneHue, 1eIMMOE U IETUTENb MEHSIIOTCS MECTaMH
Kpome OCHOBHBIX apu(pMETHYECKUX KOMaHJ HMEIOTCS  JOIMOJIHUTENIbHbIE
apu(pMeTHIECKIE KOMaH/IbI:
- FSQRT -M3Bieuenue kBaapaTHOTO KOPHS
- FSCALE -MacmrabupoBanue Ha CTereHb yucia 2
- FPREM -Beruncnenue 4acTH4HOTO OCcTaTKa
- FRNDINT - Oxpyrienue 10 1eioro
- FXTRACT - Briaenenue nopsiaka uncia U MAHTUCCHI
- FABS - Brruncienre abCoMIOTHOW BETMUMHBI YACIIA
- FCHS -U3menenue 3Haka uncna

[To xomanne FSQRT BrIunCIEHHOE 3HAUEHHE KBAJAPATHOTO KOPHS 3alKCHIBACTCS B
Bepxyiky creka ST(0).

Komanma FSCALE usmenser mopsimok uwncia, Haxoxsierocs B ST(0). ITo atoit
KoMaH/Ie 3HaueHue nopsaka yucia ST(0)ckimagpiBaeTcst ¢ MacITaOHBIM KO3 PUITHEHTOM,
KOTOPBIM JTOJDKeH ObITh TpeaBaputenbHO 3amucaH B ST(1). JlelicTBue 3TOM KOMaHJbI
MO>KHO MPEACTABUTH CIEAYIOIIeH (PopMyIOii:

ST(0) = ST(0) * 2nrae -215 <= n <= +215

B stoit popmyse n -3to ST(L).

Komanga FPREM Berauciser ocratok ot jgeneHus peaumoro ST(0) Ha nmenwrens
ST(1). 3uak pesynbrata paBeH 3Haky ST(0), a cam pe3yabTaT IOJydYaeTCsi B BEPIIHMHE
crexa ST(0).

JleficTBe KOMaH/IbI 3aKJIFOYAETCS B CABUTAX U BHIYUTAHUSAX, AHAIOTHYHO PYUYHOMY
neneHuto 'B ctosouk”. Ilocne BeimonHeHus komau bl ¢iiar C2 peructpa COCTOSHUSI MOKET
MIPUHUMATH CJICAYIONINE 3HAYCHHUS:

- O - Ocrarok ot aencHus, noiaydeHusidi B ST(0), menbire aenurens ST(1),
KOMaH/Ia 3aBepIInach NOJHOCTHIO
- 1 - ST(0) comepkWT YaCTHYHBIM OCTaTOK, IMpOrpaMma JOJDKHA eIe pas

BBIIIOJIHUTb KOMAaHAY JJIA IMOJIYYCHHA TOYHOI'O 3HAYCHHUSA OCTAaTKa
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Komanga RNDINT okpyraser ST(0) B coorBercTBUU ¢ comepkuMbiM moist RC
YIPABIISAIONIETO PETUCTPA.

Komanmga FABS Beruucnsger adcomotHoe 3Hadenne ST(0). AHaIOrH4HO, KOMaH/1a
FCHSwu3mensier 3nak ST(0)Ha mpOTHBOITOJIOKHBIH.

Tpancyenoenmmuvle KOMAHObL

TpaHclleHACHTHBIE KOMaHAbl TMPEAHA3HAYCHBI JUIS BBIUMCICHHS  CIETYFOIINX
GyHKIHIA:

- TpuroHomerpuueckwue (Sin, cos, tg,...)

- oOparHbIe TpUrOHOMETpHYecKue (arcsin, arccos,...)
- mokazarenbHbIe (XY, 2X, 10X, ex)

- runepooauueckue (sh, ch, th,...)

- oOparnbie runiepooauaeckue (arsh, arch, arcth,...)

BoT criricok Bcex TpaHCIEHACHTHBIX KOMaHI MaTEMaTHUECKOTO COMPOIIeccopa:

- FPTAN Beruucienrie 4aCTUYHOTO TaHT€HCA

- FPATAN Beruucnenve 4acTUYHOIO apKTaHT€HCa

- FYL2X Beruucienne y*log2(x)

- FYL2XP1 Beraucienue y*log2(x+1)

- F2XM1 Beruncnenue 2X-1

- FCOSBb&Iuncaenue coS(X)

- FSIN Beraurcnenue Sin(X)

- FSINCOSBb&Iuncienne Sin(X) u COS(X)0oHOBPEMEHHO

Komanmga FPTAN Beraucisier wactnunbiii Tanrene ST(0), pasmemas B cTeke Takue
nBa gucia X u 'Y, uro y/X = tg(ST(0)).

[Tocne BbIMONHEHUsT KoMaHAbl uucio Y pacnojaraercs B ST(0), a uucio X
BKJIIOUAETCS B CTEK cBepXy (To ecth 3amuchiBaetcs B ST(1)). Apryment komanasl FPTAN
JOJDKEH HAXOIUTCS B Mpeesax:

0 <= ST(0) <= pi/4

[Tonmb3ysich TOJMydEHHBIM 3HAYCHHWEM YAaCTUYHOTO TAHTEHCA, MOXKHO BBIYHCIIUTH

IpYyrue TPUrOHOMETpUYEeCKrUe (PYHKIIMU MO CIeAYIOMUM (popMyiam:

- sin(z) = 2*(y/x) I (1 + (y/x)2)
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- cos(z) = -yx)2) (1 +(yx)2)
- tg(z/2) = yix;

- ctg(z/2) = xly;

- cosec(z) = (1 + (y/x)2) I 2*(y/x)

- sec(z) =1+ (yx)2) I (1 - (y/x)2)

I'ne z -3nauenue, Haxoausiieecss B ST(0) mo Beimonnenus komauasl FPTAN, Xu y -
sHaueHus B peructpax ST(0)u ST(1),cooTBeTCTBEHHO.

Komanga FPATAN BeluncII€T YaCTUUHBINA apKTaHTCHC!

z=arctg(ST(0)/ST(1))=arctg(x/y).

[lepen BbIMOTHEHHEM KOMaHIBI 4wcia X W Y pacmonaratorcs B ST(0) m ST(1),
cooTBeTCTBEeHHO. AprymeHThl kKomaHabl FPATAN nomxeHn HaxoauTcs B pejenax:

O<y<x

Pesynbrar 3anuceiBaetcs B ST(0).

Komanma FYL2X Beiunciser Boeipaxkenwe Y*log2(x), omepanapl X u Y
pa3meniarotcs, coorBerctBeHHO, B ST(0) m ST(1). Onepanubl M3BJICKAIOTCS M3 CTEKa, a
pE3yNbTaT 3aITUCHIBACTCS B CTEK. TApaMeTp X JOJKEH OBITh TOJOKUTEIBHBIM YHUCIIOM.

[Tomb3ysick  pe3yJabTAaTOM  BBITIOJHEHUS 3TOW KOMAaHJbI, MOXHO BBIYHCIIUTH
cleAyrIMM 00pa3om orapudmudeckre GyHKIIUH:

- Jlorapudm no ocuoBanwuio aBa: 10g2(X) = FYL2(X)

- Harypansnsii norapudpm: loge(x) = loge(2) * log2(x) = FYL2X(loge(2), x) =
FYL2X(FLDLNZ2, x)

- Jecaruunsrii orapudm: 10g10(x) = 10g10(2) * log2(x) = FYL2X (log10(2)) =
FYL2X(FLDLG2, x)

Gyukuus FYL2XPL1 Beiunciser Boipakenune Y*log2(x+1), rae X COOTBETCTBYET
ST(0),a y - ST(1).Pesynbrat 3anuceiBactcst B ST(0), 00a omepanga BBITAIKUBAIOTCS W3
CTEKa M TePSIOTCSI.

Ha omepann X HaknazasiBaeTcs orpannuenue. 0 < X < 1 - 1/sqrt(2)

Komanma F2XM1 Berumcisier Beipakenue 2X-1, rme X - ST(0). Pesynbrar
sanuchkiBaeTcs B ST(0),mapamMeTp A0DKEH HaXOIUThCS B CIEAYOMUX npeaenax: 0 <= X <=

0,5
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Komanga FCOSBeruncisier cOS(X).I[Tapamerp X momken Haxomuthes B ST(0), Tyna
e 3aIMCBHIBACTCS PE3yJIbTAT BBITTOJIHEHUS KOMaH/IbI.

Komanga FSIN ananornuna komange FCOS, HO BblUMCIsA€T 3HAYEHHUE CHHYCA
ST(0).

Komanga FSINCOS Bbruuciasier OJHOBpEMEHHO 3HAYE€HHUs CHUHYCa U KOCHHYCa
napamerpa ST(0).3naucHue cunyca 3anuceiBaercs B ST(1),kocunyca - 8 ST(0).

[Tpumep BBOJIa BEHISCTBEHHOIO YMCIa B MaTEMaTHUSCKHU compolieccop (dncia He

0osee 1000,ko0nruecTBO 3HAKOB MOCJIE 3aMsITol He Ooblie 4)

5.3 Ilpumep
.286
.model small
.data

buf_st db 10,0

buf  db 10 dup (0)

c dw O menast yacTh uncia

d dw O apoOnas yacTh yncia

p dw 1ropsiiok unciaa
res dd?

.Stack 128
.code
Startup
mov ah, Oah
lea dx, buf st
int 21h
lea si,[buf]
| celoe:
cmp byte ptr [si], 13
jel_end
cmp byte ptr [si], "'
je | _drob

mov bl, [si]
sub bl, 30h
mov bh, 0
mov cx, 10
mov ax, C
mul cx
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add ax, bx

movV ¢, ax

INC Si

jmp |_celoe
| drob:

INC Si

cmp byte ptr [si], 13

jel _end

mov bl, [si]

sub bl, 30h

mov bh, 0

mov cx, 10

mov ax, d

mul cx

add ax, bx

mov d, ax

mov ax, p

mul cx

mov p, ax

jmp |_drob
| _end:

finit

fild d

fidiv p

fiadd c

fst res

fwait

mov ax, 4c00h
int 21h
end

5.4 3apanmue

Paccuntath M BBIBECTH 3HAYCHHUE BBIPAXKCHUA, IIPHU 3aJaHHBLIX I1I0Jb30BATCICEM
3HAUYCHHUAX X U aA.

_—15/6+ (34—-x*2)*2 _14
16+sin(a)/8

1)

*
37+121)5+5*X*6
(o0}
- +5* 4% o
2) Y 17-4/2
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5*a-8/3
— *
4 10

17-8/(3+¢0S()) , 4 +g

_ 2
4 =35*4+
) v 3+2*%e?

*
=3*6+4*4/(sin(a) *3) * (48+16/2) *%w;m

y—MT_*(S*sm(X a)+16/4)* & S
4*(1+ez)+2*5

5)

6)

17
5+2-a

) yr A2 (5w x+6)*8*
36* (sin(x—e*)) -4
17
3
250-4*6 i
8) V= 5a *(2+4-sin(@) *e*) -17
33 cos(;<+a)+4_17

14-4, e +17*6

o L BN,
p=TH4%6+5/(2-sin(x+)) 13+ —=—
3

+2

9)

3*4+5/7 _17*cos@) +2

10) y= To+6”
5_(3—4*sin()5(+a))/2 3*6+6*In(2)

_25/4+5%6  37*sin(@+x)
_’]_1) y 36— e*? 8*6+5+3*2
3

* * AX—a
37/2+4 oroTe
4 « (5+8* sm(x)) _136

12) Y= 15-7 cos@)

3*4+5*6-¢e"*a, 16
* Z23% G * cOS
13) Y= 7/2+4/3+12/3 2 é)

49/7+42/6+6*2 ina)) + 23 &7 12
= * (cos) - sin@) + = ~Z+5
1) y=OTHIZIONO T2, ooty - sina + 2 E
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*
2+§f::s(x5— a) ~lal7+d 3*e’* +4
15) Y= " 36-4 AT
+12*sin(x+a)

2+3 4%6+25*5
2 W e
16)  r=2siris + (12-4)* 37-8) *In(x)
—————*sin(x—a)
37
3£)+§3_14* sin(x—a)
2 cos(x+a)
56*2*Ig(x—a)
18) y= (12+41_77)  + 2+ s+ a) +14% In(a)
3674~ re !

17) y= *(3+2)

_34+260/2+170*3*e“* 34, *
19) = 3678 —*(6*cosx*a)+7)

*In(x+a)+5*6

5.5 TpebOoBaHusi K OTUETY

OTtuet mabopaTopHO PabOTHI MPEACTABISAETCS B IEYATHOM BHUJIC.
OT4eT I0JKEH coiepkKaTh:

- TUTYJIbHBIM JIUCT;

- COJIEpKaHUE,;

- 11eJb JJa00paTOPHOM paboTHI,

- BapHAaHT 33JaHus,

- UICXOJTHBIN TEKCT IPOTrPaMMBl;

- pe3yabTatr B 16-TupuyHom u 10-TuyHOM BHJIE.
5.6 KoHTpoJibHbIE BONIPOCHI U YIIPAKHEHUSA

1) Hapucyiite nporpaMMHYIO apXUTEKTYPy MAaTEMaTHIECKOTO COIPOIIECCOpa.
2) IlepeuncnuTe perucTpbl MaTEMaTHYECKOTO COMPOLEccopa, MOAPOOHO OIMUIIUTE
paboTy perucrpa Teros.

3) Onummte moIPOOHO PETUCTP COCTOSIHUS MAaTEMATHUECKOT'O COIPOIIeccopa.
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4) OnummwuTe MoAPOOHO PETUCTP YIPABICHUS MATEMAaTHYECKOTO COITPOIIECCopa.

5) IlepeunciuTe OCHOBHBIE THITBI ApUPMETHUYSCKUX KOMaHJ MaTeMaTHYECKOTO
coIpoIeccopa.

6) Ilepeuncnure OCHOBHBIE apuUPMETHYECKHE KOMAHIbl MaTEMaTHYECKOTO
CcoIpoIeccopa.

7) Ilepeuncnure OCHOBHBIE TpPAHCIEHACHTHBIE KOMaHIbl MaTeMaTH4eCKOTO
corpoleccopa.

8) Ilepeunciure W MOAPOOHO ONMUIINTE OCOOBIE CIy4al MaTeMaTHYECKOTO
corpoleccopa.

9) Omummure cmocoObl  00pabOTKM  OCOOBIX  CIlydaeB  MaTeMaTHYECKOTO

compoleccopa.
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6 JIABOPATOPHAS PABOTA Ne6 «IIporpamMupoBaHue HA
si3bIKe acceMOJiepa 3a/1a4 ¢ UCIOJIb30BaHUEM CHCTEMHBIX pecypcoB BIOS.
Pabora B rpaguyeckomM pexume»

Llenv pabomwi: ocouth paboTy B IpadMYECKOM PEXKHMME, U3YUUTh OCHOBHBIE

KOMaH/Ibl IOCTPOEHUS TpaUueCKuX U300paKeHUM.
6.1 I'paduyeckuii pexum

Jlst reHepary MBETHBIX M300paXeHUW B rpa)UuecKoM pEeXUME HCIIOIb3YIOTCS
MHUHHMAJIbHBIC TOUYKH pacTpa - MUKCceNn win bl (pixel).
[Ipu cpeaHem paspemieHUM KaxAbld OaliT MpeAcTaBiseT 4YEThIpe TOYKH,
npoHyMmepoBaHHBIX OT 0 10 3:
baiit: |C1 CO|C1 CO|C1 CO|C1 COj
[Mukcemm: O 1 2 3
B mo0oii MOMEHT nisi KaXKJoM TOYKM BO3MOXHBI ueThlpe 1Bera, oT O mo 3.
Orpannuenue B 4 1nBera OOBSCHSETCS TeM, 4YTO JByXOuTOBas Touka wumeer 4
koMmOuHaruu 3HadyeHuit outoB: 00, O1, 10u 11. MoxHo BbeIOpaTh 3Hauenue 00 nms
m00oro u3 16 BO3MOXKHBIX 1IBETOB (hoHA uiu BbiOpath 3HadeHue 01, 10,u 11 ans ogHoi
u3 IByX nayutp. Kaxkgas manutpa uMeeT TpH [BETa!

Cl CO [TIlamutpa O [Tamutpa 1

0 O bon dbon

0 1 3€JICHBIN roiryoou

1 0 KpacHbIN CHUPEHEBBIN
1 1 KOPUYHEBBIN OemnbIii

Jlns Be1OOpa 11BeTa nanutpel U oHa ucnoibzyercs INT 10H. Takum obpaszom, eciu,
Hanpumep, BbiOpaH ¢GoH kenaToro 1Bera W mnanutpa 0, To BO3MOXKHBI CIEIYIONINE LIBETa
TOYKH. >KENTBIA, 3€JCHBbIM, KPAaCHBIM M  KOPUYHEBBIM. bauT, copepkammii 3HA4YCHHE
10101010, coorBeTcTBYeT KpacHbIM Toukam. Eciu BwIOpaTh 11BeT (poHA - CHHUM U

naauTpy 1, To BO3MOXXHBIC I[B€TAa: CHHUN, TOIy0O#, cupeHeBbli u Oenbrid. baiir,
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conepxkanuii 3Hauenrne 00011011 pToOpaskaeT CcuHIOW, rody0yi0, CHPEHEBYIO U Oelyto

TOYKMH.
6.2 IIpepsiBanue BIOS INT 10H gas rpaduxu

Oynkuuss AH=00 xomanasl INT 10H ycranaBnumBaer rpaduuecKuili pPexUM.
Oynkrus AH=11 komanasl INT 10H nmo3BonsieT BhIOpaTh MBET MAIUTPHI U BHIBECTH HaA
sKkpaH rpadudeckuii cumBoi. Koxa B peructpe AH onpenenser pyHKuuto:

AH=00: YcranoBka pexuma. HyneBoe 3Hauenne B peructpe AH u 04 B
peructpe AL ycTaHaBnMBalOT CTaHAAPTHBINA I[BETHOM IrpadUuecKuil pexum:

MOV AH,00 ®yHKIus YCTaHOBKH peKHUMa
MOV AL,04 Pazpemenne 32200
INT 10H

VYcraHoBka rpaduueckoro pexumMa NPHUBOJUT K HCYE3HOBEHHMIO Kypcopa ¢
skpaHa. [TonpoOHOCTH IO yCTaHOBKE peKrUMa IPUBEACHBI B I1aBe 9.

AH=0BH: VYcranoBka nperoBoil mamutpel. Ywuciao B peructpe BH omnpenemser
Ha3HadyeHue peructpa BL:

BH=00 BeiOmpaer mBera ¢doHa U OOpaIOpa B COOTBETCTBUU C  COJEPKHUMBIM
peructpa BL. IIBet ¢ona ot 1 1o 16 coorBercTByeT miect. 3HauenusM Ot O mo F; BH=01
BBIOMpAET MATUTPy COOTBETCTBEHHO conep:kumomMy peructpa BL (0 nm 1):

MOV AH,0BH ®ynkuus ycTaHOBKH IIBETA
MOV BH,01 Bsibop nanutpsl

MOV BL,00 ; G3¢meHbrii, KpacHBIN, KOpHY.)
INT 10H Bpgemsars BIOS

[TanuTpa, ycTaHOBICHHAS OJIUH Pa3, COXPAHSETCs, MOKa He OyJIeT OTMEHEHa APYrou
koMaHoi. Ilpu cMeHe manuTpbl BECh 3KpaH MEHSET LBETOBYIO KoMOuHauuio. Ilpu
ucronb3oBanun  ¢pynknuun  AH=0BH B TEKCTOBOM pexuMme, 3HAYEHUE,
ycTaHoBJIeHHOE Jutst 1BeTa O B manmuTpe, onmpenesnseT 1BeT Oopopa.

AH=0CH: BriBox Touku Ha 3kpaH. Hcmnonws3oBanue koga OC B peructpe AH
MO3BOJISICT BBIBECTH HAa JKpaH TOYKY B BbIOpaHHOM IBeTe (hOH U  manuTpa).

Hanpumep, ans paspemenns 32200 3arpysum B peructp DX BepTUKalbHYIO
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koopauHaty (ot O mo 199),a B peructp CX - ropusonTanbayro koopauaary (ot 0 go 319).
B peructp AL momectum 1iBet Touku (ot O g0 3):

MOV AH,0CH QyHKIMS BBIBOJIA TOYKH

MOV AlLnser IlBeT TOUKM

MOV CXsronbenr [ opuzoHTanbHas KOOpAUHATA

MOV DX¢tpoka BepTukanpHas koopauHaTa

INT 10H Bpssate BIOS

AH=0DH: Yrenue Touku ¢ 3kpaHa. JlaHHas QyHKIHUS TO3BOJISIET IPOYUTATH

TOYKY JJIsi ompeaeneHus ee 1Bera. B  peructp DX gomxna ObITh 3arpyxeHa
BepTHKaNbHas koopauHaTa (0T O mo 199),a B peructp CX - ropuzonransHas (ot 0 g0 319).
B perucrtpe AH nomxuo ObiTh 3HaueHue OD. dyHkius Bo3BpaiiaeT NBET TOYKU B

peructpe AL.
6.3 3ananme

[TocTpouTs 1 BU3yanu3upoBath rpaduk GyHKIMHU COTJIacHO BapuaHTy. g pacuera
3HaueHUs (YHKIHUHU MCIOJb30BaTh MaTeMaTUYECKUil comporieccop. JJoMKHbBI ObITh TaKxke
BHU3YaJIM3UPOBAHBI OCU KOOPIUHAT.

BCZDMCZHMbl 3a0aHULL:

13¢ + 12&i
y = 0s(X) in(® X3 : X2 + 4t

X X

1) e

2 X
::Jx + 10X- 45— x@
2) x

— a2 .23
3) Y= (cos(X)— sin(X)~ — (cos(X)+ sin(X)

Eeexmos (x))

1
— = 1In(x)
X +1

Y, =
4)

1
. cos (x)2 - sin(x)2 ;
5) X" sin(¥) + cos(¥)

1
y, = (165 + 129 + 175+ 34—
6) $ - 23
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o7l

y !
x2—1

I

8) x~ (cod 2+ 235 79 + sinl o - 1%+ 4} ™

9) Yy = sin(m - x)[lh(x2 + 85) + COS(\, 219

X -12% +31x 188 + 14

%
10) 21% - 17 X+S

3_ 2
Y= In x-18_ eV X +26@05(1‘[— x)
11) x2 +11

Krizyx1a

X—12%

+ 2xx
C+ 22
2 co
| X =17 X+ 16
y_:=sin +
X 3 . ( x)
_’]_3) x +15 sin\e

y, = (sin(x— lsz + cos( 107 xz)jz - |n(x3 - \/mz)

12) x7°

14)

-1
T 5(3—22 X
y,=co 5— . +e
17X -5

Y, = (55(4 - 75(3) [Ibg(e_ X) + 12+ cos( - 17)

sin(l-[[yb - x)
17) -

4 3
p— + —
yx:: 12X+ 5X 23@09( Iog{ >%) - 15:-?)

13% x2
e

15)

16)

18)

6.4 TpeGoBaHUA K OTUETY

OTtuet mabopaTopHO PabOTHI MPEACTABISAETCS B IEYATHOM BHJIC.
OT4eT IOJKEH coepkKaTh:
- TUTYJIbHBIM JIUCT;
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- COJZIepIKaHue,

- T1eJTh JTA0OPATOPHOU PabOTHI,
- BApUAHT 3aJIaHMsl;

- UICXOHBIH TEKCT MPOTPaMMBI;

- pe3yabTatr B 16-tupuyHom u 10-TuyHOM BHJIE.
6.5 KoOHTpoOJIbHBIE BONPOCHI M YIIPAKHEHU S

1) Onumute KOMaHIBI IEpeXo/ia B rpaMUSCKHid M TEKCTOBBIN PEXKUMBI.

2) Uro takoe OaiT-aTpuOyT?

3) [lepeuncanute MOCTYHBIE PEKUMBI paOOTHI B TPAaQHUECKOM PEIKUME.

4) Iepeuncanute JOCTYITHBIE TATUTPHI I[BETOB.

5) Omumre ¢pynkiuu 10ro mpepbIBaHus Uit PaOOTHI B TPaUIeCKOM PEXUME.

6) Hanummre nporpamMmmy, BEIBOASIIYIO TOPU30HTAIBHYIO JIMHUIO HA SKPaH.

7) Hanmmmre mporpaMMy, BBIBOSIIYIO HECKOJIBKO JTMHUAN, O0pa3yrOIIUX 3BE31y, HA
DKpaH.

8) Hanmmmre nporpamMmy, BEIBOASIIYIO BEPTUKAIBHYIO JIMHHUIO HA SKPaH.

9) Hamummre mporpaMmy, 3amoNHSIONIYIO 3KpaH 4Yepe3 CTPOKY TOYKAMH Pa3HbIX

IIBETOB.
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7 JIABOPATOPHAS PABOTA Ne/ «Pa6ora ¢ aiiiamu B si3bIKe

Assembler»

Llenv pabomwi: TlpuoOpeTeHne HABBIKOB IO CO3JAHHIO M OTKPBITHIO (ailyioB, MO

pabote ¢ pyHKIMAMH YTSHHMs, 3aMCHU U TIEPEUMEHOBAHUS, 3aKPBITUS U yJaneHus (aiina,

no pabore ¢ QyHKIUAMHU TOMCKa (ailioB, a Takke MPUOOPETEHHE HABBIKOB MO padoTe ¢

GbyHKIUSAMU pabOTHI C MPUHTEPOM IPU KCIOJIB30BaHUHU (HalJIOB MPH MPOTPAMMHUPOBAHUU

Ha A3BIKC acceM6nepa.

7.1 Co3nanue daiaa

Dynkyus DOS 3Ch — Cosznath daitn

Bson:

AX =3Ch
CX = arpuOyT daiina
out 7: aiin MOXHO OTKpBIBaTh pa3HbIM Hporeccam B Novell Netware
OuT 6: HEe UCTIONB3yeTCs
owut 5: apxuBHbIi OuT (1, eciu daiia He COXpaHsIICs)
out 4: karanor (momxen 0b1Th O st pyrkipm 3Ch)
out 3: metka Toma (urHopupyetcs ¢pynkuueir 3Ch)
OuT 2: CUCTeMHBIH (haiin
6ut 1: ckpbITHIN (aiin
out O: daitn ToNbKO I YTCHUS
DS:DX =aapec ASCIZ-ctpoku ¢ moaasiM umeneM daiina (ASCIZ-crpoka ASCII-

CHUMBOJIOB, OKaHYHBArOImascs HyJ'IeM)

BriBox:

CF = Ou AX = unentuduxarop (aiina, ecimm He MPOU30IIUIA OIIHOKa
CF = 1u AX = 03h,ecu nmyTh He HaliicH
CF = 1u AX = 04h,ecnu cIMIIKOM MHOTO OTKPBITBHIX (paiiiioB

CF = 1u AX = 05h,ecu moctym 3amperieH

Ecim aiin yxe cymectByer, Gynkuus 3Ch Bce paBHO OTKphIBaeT €ro, nmprcBanBasi

eMy HYJIeBYIO JUTUHY. UTOOBI 3TOT0 HE MPOM30IILIO, CIICAYET MOJIb30BaThes QpyHKuuei SBh.
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[Tpumep:

mov al,00h
lea dx,namel ycranaBnuBaeM ums ¢aiina hamel

mov ah,38h
int 21h

to3naemM (Qain

7.2 OTkpbiTHE CylIeCTBYIOHMIEro (paiiyia

Bson:

AX = 3Dh
AL = pexxum gocryna
o6uter O — :mpaBa goctyna
00: urenue
01:3amuck
10: yTeHue u 3anuch
OuT 1: OTKPBITH JIs1 3aIMHCH
outsl 2 — 3:3apesepBupoBansl (0)
OuTHI 6 — 4:pexuM JOCTyna JUIsl JPYTUX MPOLECCOB
000: pexxum coBMeCTUMOCTH (OCTaTBbHBIC MTPOIECCHI TAKIKE TOJKHBI OTKPHIBATD
9TOT (hailsl B pesKUMe COBMECTUMOCTH)
001:Bce oneparuu 3anpernieHbl
010:3amnucek 3anpemieHa
011:4grenue 3ampemnieHo
100:3ampenieHuit HET
out 7: (haiin He HacIeayeTCs MOPOKIAEMbIMU TPOIIECCAMHU
DS:DX =anpec ASCIZ-cTpoku ¢ mosHbIM UMEHEM (aiina

CL =wmacka atpubyToB (haiiioB

BriBon:

CF = Ou AX =unentudukarop ¢aiina, ecinyu He MPOU30IILIa OmKOKa
CF = 1u AX =xon oumbku (02h —daiin ve naigen, 03h —nyts He Haigen, 04h —
CJIMIIKOM MHOTO OTKPBITBIX (paiiiaoB, 05h —moctym 3anpernien, 0Ch —HenpaBuIbHbIH

PEIKUAM JIOCTYIIA)

[Tpumep:

mov al,02h QTKpBIBaeM (ailsl Ha YTeHHE\3amuCh
lea dx,namel ycranaBimmBaeM ums ¢aiima hnamel
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mov ah,3dh
int 21h PTKpBIBaeM (aii

7.3 Co3nanue U OTKpbITHE (aiiia.

Co3znaTh 1 OTKPBITH HOBBIH (ailn

Bgox: AX = 5Bh
CX = arpuOyT daiina

DS:DX =anpec ASCIZ-~cTpoku ¢ mosHbIM UMEHEM (aiina

BriBog: CF = Ou AX = uaenrudukarop ¢aiina, OTKPHITOTO IS YTEHUA/3aIMUCH B PEIKUME
COBMECTHMOCTH, €CITH HE TIPOHM301ILIa OIIHOKa
CF = 1u AX = oz omn6ku (03h —nyts He HaiigeHn, 04h —caumKoM MHOTO OTKPBITHIX

daitnos, 05h —pocryn 3anpemen, 50h —daiin yxe cymecTByer)

@ynxyuss DOS5Ah — Co3nath 1 OTKPBITH BPEMEHHBIN (haiin

Bson: AX = 5Ah
CX = arpuOyT daiina
DS:DX =aapec ASCIZ-cTpoku ¢ myTeM, OKaHYUBAIOIIMMCS CHMBOJIOM «\», 1

TPUHAILATHIO HYJIEBBIMH OaliTaMU B KOHIIE

BriBog: CF = Ou AX = uaenrudukarop ¢aiina, OTKPHITOTO I YTEHUA/3AMUCH B PEIKUME
COBMECTUMOCTH, €CJIM HE TIPOU30IILIa OmuroOKa (B cTpoky 1o ajapecy DS:DX
JONKChIBaeTCs UM (aiina)

CF = 1u AX =xox oumbku (03h —myts He HaiigeH, 04h —CaHIIIKOM MHOTO OTKPBITBIX

daitmos, 05h —mocrym 3anpemnieH)

@ynkius SAh co3maer ¢aiin ¢ yHUKaIbHBIM WMEHEM, KOTOPBI HE SIBISIETCS Ha
CaMOM JIeJIE BPEMEHHBIM, €ro CleAyeT CHEUUAbHO YHAJATh, JUIA 4YEero €ro UMs HU

3anuchiBaeTcs B cTpoky B DS:DX.
Bo Bcex ciayyasix cTpoka ¢ MOJHBIM UMeHeM (¢aiiia uMeeT BU TUIa

Namel db c!\datalfilename.ext'0
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IMpHU4CM, CCJIN OUCK WK ITYyThb OIYIICHBI, UCITIOJIB3YIOTCA UX TCKYIIHNC 3HAUYCHU.

Jlist pabothl ¢ nMHHBIMEH uMeHamu QaittoB B DOS 7.0 (Windows 95y crapre

HCIIOJIB3YETCS €Ile OJUH JOTOJHUTENbHBIM HA00p (PYHKIIMM, KOTOpPbIE BBI3BIBAIOTCS Kak

byukus DOS 71h.,

@ynxyusi LFN 6Ch — Co31ath mim OTKpBITH (Qaiiil ¢ JUIMHHBIM KMEHEM

Bson: AX =716Ch
BX = pexxum nocryna Windows 95
outer 2 — 0:goctyn
000 —TobKO TS YTCHUS
001 —rounbKoO I8 3amucu
010 — 1 yTeHHus U 3aIUCH
100 —ToabKO /Il UTEHHUS, HE U3MEHSATh BpeMs MOCIIETHETO o0palieHus K dhaimy
outel 6 — 4:10CcTyn I Apyrux mporeccos (cMm. pyrkiuo 3Dh)
out 7: (haiin He HacIeayeTCs MOPOKIAEMBIMU TPOIIECCAMHU
our 8: nanneie He Oydepusyrorcs
ouT 9: He apXuBUPOBATH (haiiyl, €CIIU UCIIOJIB3YETCS ApXHUBHPOBaHUE (DAIIOBOI CUCTEMBI
(DoubleSpace)
6ut 10:ucnons3oBath yrciao B DI g 3anucu B KOHEL KOPOTKOTO UMEHU (aiina
out 13:He BbI3bIBATh NpepbiBaHue 24NMpH KPUTHYECKUX OMIMOKAaX
out 14:cOpaceiBaTh Oydepa Ha TUCK TOCTIe KaKI0H 3armicu B (aiin
CX = arpuOyT daiina
DX = neiictBue
out O: oTKpBITH (aiin (ommoKa, eciau (ails He CyIIECTBYET)
out 1:3amenutsb (aiin (ommbka, ecau (aiin He CyIIeCTBYET)
owut 4: co3nats daiin (omubdKa, eciiu ¢aii CyIecTByeT)
DS:Sl =agpec ASCIZ-cTtpoku ¢ umeneM daiina

DI = yncno, koTopoe OyeT 3anucaHo B KOHIIE KOPOTKOTO BapuaHTa UMEHH (haiina

BriBon: CF=0
AX =unenrudukarop daiina
CX = 1,ecnu ¢aitn OTKPHIT

CX = 2,ecnu daiin co3gan
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CX = 3,ecnu ¢aiin 3aMeHEH
CF = 1,ecnu npownsomnuia omudka

AX =xon ommb6ku (7100h,ecnu ¢pyHKIUS HE TOAACPKUBACTCS)

Ecnu ¢pyHKMu oTKphITHS (DaiiioB BO3BPALIAIOT OMINOKY «CIHUIIKOM MHOTO OTKPBITBIX
daitmoB» (AX = 4), cieayerT yBEIUYHTh YHUCIO JOMYCTHMBIX HISHTH()HUKATOPOB C

nomo1nbto pyakimm 67h.
7.4 UYreHue, 3aNIUCh U NepeuMeHOBaHue (aiiia

Urenue u3 daiina uiam ycTpoucTBa

Bgox: AH = 3Fh
BX = unentudukarop
CX =umucno 6ait

DS:DX =anpec O6ydepa ans npuema JaHHBIX

BriBon: CF = Ou AX = 4ucno CYUTaHHBIX 0alT, €CIM He IPOU30IILIa OITHOKa

CF = 1u AX = 05h,eciu noctyn 3amnperieH, 06h,eciu HenpaBuiIbHBINA HICHTUDHKATOP

[Tpumep:
mov bx,ax wnentudukarop ¢aitna B BX
mov cx,1 CUUTHIBATH OMH OauT
mov dx,offset buffer mauano 6ydepa - B DX
mov ah,3Fh yteHue daina
int 21h

Ecnu npu yrennn u3 ¢aiina uncno pakTUIECKH CUMTAaHHBIX 0alT B AX MeHbIe, YeM
3akazanHoe uncyio B CX, mpu yTeHuu ObUT JOCTUTHYT KoHell ¢aiina. Kaxmas cnemyromas
oreparys YTeHMs, TaK K€ Kak U 3allCH, HAUMHAETCs He ¢ Havaja (paiina, a ¢ Toro Oaiira,
Ha KOTOPOM OCTaHOBWJIACH MpEIbIAyIIas omnepanus ureHus/3amucu. Eciu TpeOyetcs
cuuTaTh (WM 3amucaTh) MPOU3BOJBHBIN Y4acTOK (aiina, McHoib3yloT ¢yHkuuio 42h

(bynakmus Iseeks C).

7.5 TlepemeleHue yka3aTejsi YTeHHsI/3amACH
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Beon: AH = 42h
BX = unentudukarop
CX:DX = paccrostHue, Ha KOTOPOE HaJ0 IEPEMECTUTh YKa3aTelb (CO 3HAKOM)
AL = mepemernieHue oT:
0 — ot Hauauna daiina
1 — ot Tekyiel no3uIuu

2 — ot KoHIa (aiina

BriBon: CF = Ou CX:DX = HoBo¢ 3HaucHHE yKa3areis (B OaliTax oT Hauana ¢aiina), eciiu
HE TIPOU30IILIa OMNOKa

CF = 1u AX = 06h,ecu HenpaBUIBHBIN HACHTHHUKATOP

IIpumep:
mov ax,4201h NEPEMECTUTh yKa3aTesb (hailyia OT TeKylen
dec CX Np3ulMY Ha3aa Ha 1
dec CX ; CX = FFFFh
mov dx,cx ; DX = FFFFh
int 21h

VYkazaTenabr MOXKHO YCTAaHOBUTBH 3a pealbHBIMH TpenenamMu (paitia: ecim ykazaremnb
yCTaHABJIUBAETCS B OTPUIIATEIBHOE YHCIIO, CACAYIOIIAs ONepalis YTeHUs/3aMiCH BbI30BET
OIMOKY; €CJIM yKa3aTelb YCTAaHABIMBACTCS B TOJIOKUTEIBHOE YHCIIO, OOJbIlee JJIUHBI
¢aiina, ciemyromias omepanus 3alyiCyd YBEIUYHUT pasmep (Qaitma. OTa GyHKIUS TaKxKe
4acTO UCIOJIB3YETCS JIJIsl ONpeAeeHus JUIMHBI (aiiaa — nocTaTouHo BbI3BaTh ee ¢ CX = 0,

DX =0, AL = 2,u B CX:DX Oyzaet Bo3BpaiieHa ajvHa ¢aiisa B 0aiTax.

7.6 3amuch B (pailj UM yCTPOHCTBO

Bson: AH = 40h
BX = unentudukarop
CX = uucio Oaiit

DS:DX =anpec Oydepa ¢ mTaHHBIMU

BriBon: CF = Ou AX = 4ucno 3anrcaHHbIX 0ailT, eciii He IPOU30IILIa OITHOKa

CF = 1u AX = 05h,ecau mocrym 3ampenien, 06h,ecinu HenpaBUIbHBIN HACHTH(HUKATOP
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Ecmu mpu 3anmucu B daiin ykazate CX = 0, daitn Oymer oOpe3aH mo TeKyemy
3HaYCHUIO yKazatens. [Ipu 3amucu B (aiim Ha caMoOM Jielie MPOUCXOAUT 3amuch B Oydep
DOS, nannbsie U3 KOTOPOro cOpachIBAIOTCA HA JAUCK MPU 3aKPBITHH (Qaija Wik eCcld X
KOJIMYECTBO TMPEBBINIACT pa3Mep cekropa aucka. Jlms HememneHHoro cOpoca Oydepa

MO>KHO Ucnoib30Bath pyHknuo 68h (pynkuus fflush s C).

[Tpumep: ¢ mepeHOCOM yKa3aTelss U 3aluchio B (paiin

mov ax,4201h M¢PEMECTUTh yKa3aTesb (aiyia OT TeKyIen
dec CX MO3UIUHN Ha3aa Ha 1
dec CX ; CX =FFFFh
mov dx,cx : DX = FFFFh
int 21h
mov ah,40h 3amucaTh B (aiin

7.7 IlepeumeHoBaHme aiijia

Bson: AH = 56h

DS:DX = ASCIIZ-uwms cymectByromero Qaiina
ES:DI = ASCIIZ-ums HOBOTO aiina
CL =Macka arpu0yToB

BriBon: CF = O,ecnu oneparus BHIIOTHEHA

CF = 1,ecau mpowusonnta omudka (AX = Ko OIHOKH)

Oyukuus 56N mo3BosIseT MPoU3BeCTH MepPEeMENICHIE MEKTy KaTaloraMH, He U3MEHSIS

YCTPOWCTBA.

[Ipumep: TlepemelieHust MeX Iy KaTajioramu 0€3 CMEHbI YCTPOUCTBA

.data

fnrame_s db ‘namel.asm’
point_fname_s dd fname_s
fname_d db ‘e:\namel.asm’
point_fname_d dd fname_d
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.code jmepemectuM (haiiyt U3 TEKYIIETO KaTajiora B KOPHEBON
Ilds dx.point_fname_Syka3aTenb Ha HCXOAHBIN (hail

les di.point_fname_dyka3aTens Ha HOBBIH (ait

mov ah,56h

int 21h riepeMernacM Qaii

7.8 3akpsiTHe U yaajaeHue Paiiya

7.8.13akpbITh (Paiiia

Bson: AH = 3Eh

BX = unentudukarop

BriBog: CF = 0,ecnu He mpou3oILIa OIIMOKa

CF = 1u AX = 6, ecnu HeNIPaBUIIbHBIN HIECHTU(DUKATOP

Ecnu daiin 6bu1 OTKpBIT [U1s 3anucu, Bee ¢aiinoBbie Oydepa cOpachiBalOTCs HA JUCK,

yCTaHaBIMBaeTCs BpeMs MoAuduKanuu ¢aiiia u 3aluchIBaeTCs €ro HoBasl IIMHA.
7.8.2¥Ynajnenue

Dynkyus DOS41h — VY nanenue daiina

Bgox: AH = 41h

DS:DX =anpec ASCIZ-cTpoku ¢ mosHbIM UMEHEM (aiina

BriBox: CF = 0,eciu (aiin ynanen
CF = 1u AH = 02h,ecau daiin ve Haiigen, 03h —ecau myrs He Haiinen, 05h —ecnu

JOCTYI 3alpelieH

VY panuth ¢aitin MOXKHO TOJIBKO MOCIIE TOTO, KaK OH OyJieT 3akphIT, Tak kak DOS6yner
MpPOJOJDKATh BBIMOJIHATH 3alUCh B HECYLIECTBYIOUIMHA (hailyl, YTO MOXKET MPHUBECTH K
paspymienuto (aitnoBoit cucrembl. OyHkius 41h He MO3BOJISET MCMONB30BaTh MACKH
(cumBoONBI * W ? B UMeHM (ailya) A yoaneHus: cpasy HECKOJIbKUX (aillloB, XOTS ITOTO

MOJKHO JOOHMTBCS, BBI3bIBas €€ depe3 HeaoKyMmMeHTHpoBaHHyro (ynkuuio 5DO00h. Ho,
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Haunaas ¢ DOS 7.0 (Windows 95)pdunmanpras GyHknus ynaneHus daiaa MOXKeET

paboTath cpa3zy Cc HECKOJIbKUMU (haisiaMu.

7.9 VYnanenue QaiijioB ¢ JJIUHHBIM UMEHEM

Bgox: AX =7141h

DS:DX =angpec ASCIZ-cTpoku ¢ ATMHHBIM UMeHeM (haiina

S| = 0000hmacku He pa3pereHbl 1 aTpuOyThl B CX UTHOPHPYIOTCS

S| = 0001hmacku B umenu aiina u atprOyTsl B CX pa3penieHs:
CL = arpulyThl, KOTOpBIC (ailIbl MOTYT UMETh

CH = atpuOyTsI, KOTOpBHIE (halIIbI TOJKHBI UMETh

BriBox: CF = 0,ecnu daitn nnu dhaidsl yaaneHbl
CF = 1u AX =xox ombk#, eciu nmpousoriinia omuoka. Kox 7100ho3nauaer, uro

GYHKIHS HE MTOAIePKUBACTCS

7.10 ITouck daiisioB
7.10.1  HaiiTu nepBbii Paiii

Haiitu HyXHbI! (aiiin Ha AUCKE HAMHOTO CIIOXKHEE, YeM MPOCTO OTKPBITh €0, — JJIs
3TOro TpedyroTcs ABe GYHKUIUU MPU padoTe ¢ KOPOTKUMHU MMeHAaMU (HaHTH MepBbId (aiir
U HalTu cieayromuii daiia) u Tpu — npu padote ¢ JIMHHBIMH nMeHamu B DOS 7.0

(HaiiTH mepBbIi (aiis, HAMTH cieayroIni (a, MPEKPaTUTh MOKCK).

Dynxkyus DOS4Eh — Haiitu nepsbiii daiin

Bgox: AH = 4Eh

AL ucnomns3yercs npu obpamenuu k pyakuun APPEND

CX = aTpuOyThI, KOTOpBIE NOKEH UMeTh (aiin (0utel O (TonbKO I uTeHUs) U 5
(apXxuBHBII OUT) UTHOPHUPYIOTCSA, €l OUT 3 (METKa TOMa) YCTaHOBIICH, BCE OCTAIIbHBIC
OWTBI HTHOPUPYIOTCSI)

DS:DX =angpec ASCIZ-~cTpoku ¢ umeHeM (aiisia, KOTOpOe MOXKET BKJIIOYATh MyTh U

MAacKH JyIsl ToucKa (CUMBOJIBI * 1 ?)

BriBo: CF = Ou o6nactes DTA 3amonHsieTcss JTaHHBIMH, ecliu (aiis HaliieH
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CF = 1u AX = 02h,ecnu daiin ve Haiigen, 03h —ecau myts He HaiigeHn, 12h —ecnn

HENPaBWIbHBIM PEXXUM JOCTYyTIA

Bb130B 3TO# (pyHKIMM 3amoiHsAeT JaHHBIMH 00nacth mamsatd DTA (oOmacTs
nepeayu JaHHbBIX), KOTopas HaYMHAeTCs Mo ymoivanuto co cmemenus 0080hoT Havana
omoka panubix PSP {ipu 3anycke COM- u EXE-niporpamm cermentsl DS u ES conepikar
CerMEHTHBIN aapec Havyana PSP),Ho ee MOXXHO MepeonpenenuTh ¢ MOMOIIbIO (DYHKITUH

1Ah.

Dynxyus DOS 1Ah — YcranoButh 001acte DTA

Bson: AH = 1Ah
DS:DX =anpec nauana DTA (128-6aiiTHbIit Oydep)

Oynkiuu noucka ¢ainos 3anonaHsaoT DTA crnexyromum oOpazom:

+00h: 6aiit — Outel O — 6: ASCllxoa OykBbI 1ucKa; OUT 7: AUCK CETEBOM
+01h: 116aiiT — macka moucka (6e3 myTH)

+0CH: 6aiiT — aTpuOyThI JIJ1s TOMCKA

+0Dh: c1oBo — mopsiiKoBBIN HOMep (aiisia B KaTaiore
+0Fh:crmoBo — HOMep KiacTepa Havana BHENIHETO KaTauora
+11h: 46aiita — 3ape3epBUPOBAHO

+15h:6aiiTt — atpulyT HaiimeHHoro Qaiina

+16h:cmoBo — Bpems coznanus ¢aiina B popmare DOS:
outbl 15 — 11mac (0 — 23)

outsr 10 — S:MunyTa

outsl 4 — O:HOMep cekyHbl, AeneHHbIi Ha 2 (0 — 30)
+18h:cnoBo — gara co3ganus daiina B popmate DOS:
outel 15 — 9:rox, naunnas ¢ 1980

ouTtsl 8 — 5:mecsy

outsl 4 — 0:1eHb

+1Ah: 46aiita — pasmep daiina
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+1Eh: 136aiit — ASCIZ-umst HalineHHOTO (haiiia ¢ paciupeHreM

[Tocne toro xak DTA 3amonHeHa maHHBIMU, U1l MPOAOJKEHUS MOUCKA CIEAYEeT

BbI3bIBaTh PpyHKIMIO 4Fh,moka He Oymer Bo3BpaileHa omuoKa.
7.10.2  HaiiTu ciexywomuii gaiia

@ynxyuss DOS 4Fh — Haiitu cnenyromuii daiin

Bgox: AH = 4Fh

DTA — conepXuT AaHHbIe OT IpeabLayIero Bei3osa ¢pynkuuu 4E nmu 4F

BriBox: CF = Ou DTA conmepxuT maHHbIC O CJICIYIONIEM HalIeHHOM (aiije, eclii He
MPOM30IILIA OTHOKA

CF = 1u AX = ko1 ommOKH, ecIi MPOU30IIIa OInoKa

Jnst cmydas qmHHBIX uMeH (QaiinoB (LFN) ynorpeGmsiercss wabop w3 Tpex
nondyakmmii pyakmuu DOS 71h koTopbsie MOXKHO HCIIONB30BaTh, TOJBKO €CIIH 3aIyIleH
IFSmgr @cerna 3amyckaercs rnpu oObruHoM yctaHoBke Windows 95,Ho He 3amyckaeTcs,

HampuMep, ¢ 3arpy3ousoii aucketsl MS-DOS 7.0).

B kaudecTBe mpumepa mporpaMMbl, UCIONB3YIOLIEH MHOTHE U3 (QYHKUUN padOTHI C
daiinamm, paccMOTpUM TMPOrpaMMmy, 3aMEHSIOUIYI0 pycckue OykBbl «H» Ha naTuHCKHE

«H» Bo Bcex aitnax ¢ pacmmpenuem . TXT B Tekyliem kaTayiore.

; fidoh.asm
; 3aMensieT pycckue "H" Ha matunckue "H" Bo Bcex daiinax ¢ pacmmpennem . TXT
; B TEKYIIIEM KaTaJiore

.model tiny

.code

org 100h COM-aiin
start:

mov ah,4Eh MGUCK TIepBOTO (haiina

Xor CX,CX H{ CHCTEMHBIH, HE KaTaJior | T.JI.

mov dx,offset filespecvacka mis nouncka B DS:DX
file_open:

int 21h

jC no_more_files eqm CF = 1 -¢aiinbr koHIHINCH
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mov ax,3D02h OTKPBITH (a1 JyIsl YTCHUS U 3aIUCH

mov dx,80h+1Eh cmemtenne DTA + cMmemenne nmenu (aiiaa
int 21h ot Havasia DTA
jC find_next e¢nu (aiiia He OTKPBUICS - IIEPEHTH
K ;CJICYIOLIEMY
mov bx,ax ujientudukarop daitna 8 BX
mov cx,1 CYMTHIBATH OIUH OalT
mov dx,offset buffer mauamo 6ydepa - 8 DX
read_next:
mov ah,3Fh yTeHue daina
int 21h
jc find_next €¢JIM OIIMOKA - MEPEHTH K CIEAYIOLIEMY
dec ax gcm AX = 0 -daiin koHImIC -
Is find_next NEPEUTH K CIIEIYIOIIEMY
cmp byte ptr buffer,8Dle¢inu e cunrtana pycckas "H",
jne read_next CUMTATh CIICAYIOIINNA OaiT,

mov byte ptr buffer,48mzaue - 3anucars B Oydep
JaTUHCKYIO OykBy "H"

mov ax,4201h NEPEMECTUTh yYKazaTenb ¢aiiyia OT TeKyIen
dec CX [IO3UIMK Ha3ag Ha 1
dec CX ; CX = FFFFh
mov dx,cx : DX = FFFFh
int 21h
mov ah,40h 3afcaTh B hanm
Inc CX
inc CX ojiun Oaiit (CX = 1)
mov dx,offset buffer u3 6ydepa s DS:DX
int 21h
jmp short read_next cuprath clieayromui OanT
find_next:
mov ah,3Eh 3aKPBITh MPEABIIYIIUHN (ait
int 21h
mov ah,4Fh HEUTHU Cemyromui han
mov dx,80h cyemenue DTA or vauana PSP
jmp short file_open
no_more_files: ecyn (haityibl KOHYMIIHCH,
ret BEIMTH U3 IPOTPaMMBbI
filespec db ".txt",0 MacKa I [OMcKa
buffer label byte Oydep nns ureHus/3amucy -
end start 3a; KOHIIOM IIPOTrpaMMbl

7.11 3apanue
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Bo Bcex BapmaHTax HEOOXOAMMO peann30BaTh MporpamMmy palboTsl C (aitnamu.

[Tonb30BaTens BBOAMT C KJIaBHATYPHI UM (haiiia ¢ TEKCTOM U UMA CO3[aBaeMoro ¢aiina, B

KOTOpBIN OyneT momeieH pe3yiabTaT. CiioBa B CTPOKE MOTYT OBITh pa3lielieHbl IpoderamMu

1 3HAKaMU IIPCIIMHAHUAA.

Bapuanrtbl 3a1auni:

1)
2)
3)
4)

5)
6)
7)
8)
9)

BrIpoBHATH Bee CTpokH B (haiijie 1Mo mpaBoMy Kparo

BEIpOBHSATE BCe CTPOKH B (aiiiie mo meHTpy

BrIpoBHATE Bee cTpokH B (haiisie 1o JIeBOMY Kparo

OtdopmatupoBath (aitm TakuM 00pa3oM, YTOOBI JJIMHA KaXJIOW CTPOKH HE
IpeBbIIIalIa 33JaHHOTO MOJIb30BaTeIeM 3HAUYCHU S

OTcopTupOBaTh CTPOKH (ailyia mo JIuHaM

OTcopTHpOBaTh CTPOKH (aiisia Mo KOJIMIECTBY IIACHBIX OyKB

OTcopTrpoBaTh CTPOKH (aiisia o ajadaBuTy MO MEPBLIM TpeM OyKBaM
OTtcopTupoBaTh CTpOKH (haiiyia 1Mo KOJIMYECTBY OJIMHAKOBBIX OYKB

Haiiti B kaxmoil cTpoke Qaiina 3aJaHHYIO MMOJIB30BATENIEM MOCIEI0BATEIBHOCTD

CHUMBOJIOB U 3aMCHUTH HAa BBCACHHOC CJIOBO

/.12 TpeGoBaHUA K OTUETY

Otuet nabopaTopHO pabOTHI MPEACTABISAETCS B IEYATHOM BHUJIE.

OT4eT TOJKEH colepkKaTh:

- TPITynLHLIﬁ JIUCT,

- COJIepIKaHue;

- 11e1b 1a00paTOPHOI pabOTHI;

- BApUAHT 3aJaHus,

- ICXOAHBIN TEKCT NPOrPAMMBI,

- pe3yabTatr B 16-tupuyHom u 10-TugHOM BHJIE.

7.13 KoHTpOJIbHBIE BONIPOCHI M YIIPAKHEHU S
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1) Onumute paboty GyHKIMH co3aanus (aiisia ¢ MPUMEPOM.

2) Onmute padoTy GYHKIIMH OTKPHITHS CYIIECTBYIONIETO (haiiyia C MPHUMEPOM.

3) Onuiute paboTy GYHKIIMH OTKPBITUSA U CO31aHus (aiiaa ¢ IPUMEPOM.

4) Onumute padoty GyHKIMN yTeHHs (haiiia ¢ MPUMEPOM.

5) OnuinuTte paboTy (QYHKIMH 3alKCH B (DAl ¢ MPUMEPOM.

6) OnuinTe padoTy PYHKIMH ITepeMMeHOBaHus (aiiia ¢ IPUMEPOM.

7) Onmmute paboTy GYHKIMH yaalieHus ¢aiiia ¢ IpuMepoM.

8) OnuinTe paboTy PYHKIMH 3aKPBITHS (haiiia ¢ IpUMEPOM.

9) OnmimmTe padoTy PYHKIMH MTOUCKA (aiiia ¢ IPUMEPOM.

1)
2)
3)

4)

5)
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CocraBurenu: JInpusa AnekcanapoBHa MakylikruHa

Urope AnexcanpoBud MakyIIKkuH
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