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Mpeaucnosue

KHUra cogepuT 3afauvm M ynpaxKHeHWsa no A3blKy accembnepa
MASM 6.14, crpynnmMpoBaHHbIe MO TeMaTUYEeCKMM pasgenam. MNopagok
pa3fenoB COOTBETCTBYET NOPALKY U3ydYeHWA maTepuana B Kypce «Apxu-
TeKkTypa IBM u A3bIK accembiepa» Ha BTOPOM M TPETbEM NOTOKaX NepBOro
Kypca ¢pakynbteta BMK MIY. 3agauyHuK npegHasHa4vyeH gna MCNo/ib30Ba-
HMA HAa CEMMHAPCKMX 3aHATUAX, KOTOPble NPOBOAATCA B NOALAEPIKKY NeK-
LMOHHOrO Kypca.

M3 Bcex BO3MOMKHOCTEN fA3blka accembnepa MASM 6.14 6bin10 Bbl-
H6paHO NOAMHOXECTBO cpeacTs, Hanbonee cyLLecTBEHHbIX AN Kypca «Ap-
XnTeKTypa 9BM u a3bik accembnepa». 3HaHMA 3TUX CPeaCcTB AOCTAaTOYHO
ONA OCBOEHUA Kypca.

Kakablli pa3sen conpoBOXKAAETCA KPAaTKMM U3/10KEHNEM TeopeThye-
CKOro maTepuana, HeobXoAMMOro A/1a pelleHuns 3a4ay 3Toro pasaena. bo-
Nlee NosIHOe OMMCAaHWE MOMKHO HalTU B IEKUMAX U B 3NEKTPOHHOM MOCO-
6umn B.T. baynbl «BBegeHne B apxutekTypy 9BM 1 cuctembl nporpammu-
poBaHMA» Ha calTe arch32.cs.msu.ru. B KoHUe 3aga4HUKa AaHbl OTBe-
Tbl U pelleHna HeKoTopbIX 3aga4. Homepa 3agay, Ana KOTopbIX ecTb OT-
BETbl, 3aK/1II04EHbI B paMKy. Ecn B yc10BMM 334a4M CKa3aHO CnoBo OaHO,
npeanonaraeTca, YTo 0aHHble 8800AMCA C Kaasuamypel. B MpuaorkeHnm
npuBeAeHbl TPU CAMOCTOATENbHbIE PabOoTbI.

Bonbliasa YacTb 3a4a4 HaBesaHa nocobvem Bnagummpa Hukonaesum-
ya MuabwmkoBa «YnpakHeHnAa no A3blky MASM». HeckonbKo neT Ha-
334, N1aHUPOBANOCb COBMECTHO HanucaTb 33afa4YHWUK, AOMOJIHUB KHUTY
B. H. MunbwunKkosa 3agavamm 1 otsetamu. OA4HAKO MO PasHbIM NPUYMHAM
NPOEeKT He cocToAnca. ABTOP, NOMb3yACb BO3SMOMXHOCTbIO, BbipaxaeT uUc-
KPEHHIOK Npu3HaTenbHOCTb Bnagnmmpy Hukonaesunuy Muablymkosy.

ABTOp BblparkaeT 61arogapHOCTb COTpPyaHWMKam dakynbreta BMK
MrY B.T.bayne, W.B.lopsauyeir, T.1O.lpauymaHosoii, B.B.3axaposy,
A.T. KanutoHosoi, T.K.Matseesoitr, M. /l.HoBnKkoBy 3a 3ameuva-
HMA M nonesHble coseTbl. Ocobyio 6GnarogapHOCTb aBTOP BblpPAXKAET
A. A.MaHdpEépoBy 3a BHUMaATE/NIbHOE YTeHMEe 3afavyHMKa, PeKoMeHAauuu
MO TEKCTY M 6O/bLLYIO NOMOLLb NPU NOATOTOBKE NOCObMA K nevatu.

B anekmpoHHoU sepcuu 3a0a4HUKA bblau UCnpasneHsl 3amMeYeHHble
one4yameu ne4amHyo20 U30aHUA.
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1. AupeKTusbl onpeaeneHna AaHHbIX

Mpy onNMcaHUM CUHTaKCMCA KOHCTPYKLUMI UCNONb3YIoTCA 0603HaYeHuA
KB — KOHCTaHTHOE BblpaxeHue, AB — agpecHoe BbipaXKeHue.
Kypcue — NOHATUSA A3blKa (HETEPMUHAIbHbIE CUMBO/IbI)

TEKCT, TeKCT —Ha3BaHMA KOMaHA, AMPEKTUB, ONEPaTOPOB U T. M. (TEPMUHA/IbHbIE
CUMBO/bI)

{}, [1, | — meTacumsonbl PEH®

BHMMaHMe: B uMeHax, OnMCcaHHbIX TPOrpaMMmUCTOM, Bonblume n ManeHbKue Byk-
Bbl pasnunyatorcs!

1. OnucaHne KOHCTaHT
1) umsa = KoHcmaHmHoe sbipaxceHue (6e3 ccbinok Bnepén)
2) umsa EQU koHcmaHmHoe sbipaxceHue
uma EQU <TekcT>

2. OnpepeneHne AaHHbIX
[ums nepemennoii] DEF onepand {, onepand }
DEF ::=DB | DW | DD | DQ
onepaHd ::= KB | AB | ? | DUP-koHcmpykuyus
DUP-koHcmpykyus ::= KB DUP (onepaHd {, onepaHd })

6e3 ccblNIoK BNnepés,
Pasmep onepaHga AO/MKeH COOTBETCTBOBATbL BUAY AMPEKTUBLI. AgpecHoe Bbipa-
YKEHUE HE MOKET ObITb ONepPaHAOM Y AMPEKTUB DB U DW.
Ocobbliit cnyyan: AupekTnea DB Mcnonb3yeTca ANs pa3melleHUs CTPOK CUMBOJIOB,
No3TOMy AONYyCKaeT onepaHA-cTpoKy. Cheayowme ANPEKTUBbI SKBUBANEHTHbI
uma DB 'ABCDE' = wums DB 'A','B','C','D','E"

3. KoHcTaHTHbIE M agpecHble BbipaxKeHUsa

BbiparkeHua BblumcnaoTca B 32 paspagax. 3HayeHMemM KOHCTaHTHOrO BblparkeHusa
ABNAETCA KOHCTAHTa (YMCN0). 3HAYEHUE afPeCcHOro BbipaykeHUn — agpec (cmele-
HWe B CEermeHTe AaHHbIX).

KOHCTaHTHbIe BbIPaXKeHUA CTPOATCA U3 YMCE, KOHCTAHT, ONepaTopoB U KPYI/bIX
CKOBOK.

OnepaTopsl (Mo ybbiBaHUIO NpuoputeTa): +, - (yHapHble); *, /, mod, shl, shr; +, -
(bunHapHble).

UcKoyeHue: BbipaskeHne nepemerHaal - nepemeHHas2 ABNAETCA KOHCTAHTHbIM.
AApecHble BblpaXKeHusA:

nepemeHHasA; nepemeHHasa + KB; nepemeHHasa — KB; KB + nepemeHHas.

B 3aga4ax faHHOrO pasfena CI0BO «aApecy UCNOb3yeTcA B CMbICE «CMeLLEeHNe
B CErMeHTe AaHHbIX».



1.1 InA Kaxkaoh U3 yKasaHHbIX AUPEKTUB BbINMCATb 3KBMBAJIEHTHYIO €N
AMPEKTUBY, yKa3aB HayasibHOe 3HaYyeHWe nepemeHHol B 16-puyHOM BU-
ae.

a)A DB 17 %) J DB 1 H) N DB 255 y) U DW 256
6)B DB -17 3)Z DW 1 0) O DW 255 ®) F DW -256
B)V DW 17 u)I DD 1 n)pP DB 128 X) H DW 65535
r)G bW -17 K) K DB -1 p) R DB -128 L) TS DW 65525
a)D DD 17 n)L DW -1 c)S DW 128 4) CC DD -65536
e)E DD -17 M)M DD -1 T)T DW -128 w) SH DQ -65536

1.2 ,ﬂ,ﬂﬂ Ka)K,D,Oﬁ M3 YKAa3aHHbIX ONPEKTUB BbINNCATb OBE 3KBMUBA/IEHTHbIE
el ANPEKTUBbLI, B NEPBOI N3 KOTOPbIX HayaibHOE 3HaYeHue nepemeHHoM
3anuncaHo B BUAE AeCATUYHOIO YMCa CO 3HAKOM, a BO BTOPOIM — 6e3 3HaKa.

a) A DB @Ah 1) D DW 127056q “) I DW OFFFEh

6) B DB @A®h e) E DB 3070 K) K DD @FFFF FFF@h
(ToNbKO YMCNO CO 3HAKOM)

B) V DW ©AGh X) J DB @BGh n) L DB 86h

r)G Db 01101b 3) Z DD OFFFF FFFFh M) M DW 8000h

(TONbKO UnCNO CO 3HAKOM)

1.3 a) OnucaTtb nepemeHHble minb, maxb, minw, maxw, mind, maxd — 6ai-
Tbl, C/IOBa U ABOWMHbIE C10Ba COOTBETCTBEHHO, 3aMMCaB B HUX HAUMEHbLLEee
“ HanmbonbLiee Yncno 6e3 3Haka, JONyCTUMMble AN NepPeMEHHON cOOTBeT-
CTBY'OLLLETO pa3mepa.

6) BbINO/MHUTB TO }Ke yNpasKHEeHWe AN YNCEN CO 3HAKOM.

HayanbHble 3HaYeHMA yKa3biBaTb B BUAE 16-pUYHbIX Yncen.

1.4 EcTb dparMeHT INCTMHTA

adpec 0b6beKmHbIli KOO meKcm npoapammbl
00000000 80 A DB 128
00000001 80 DB -128
00000002 0080 B DW 128
00000004 FF80 DW -128
00000006 000002 C DD B-A
0000POOA 0000 DW ©

000000OC 000000 DD ©

00000010 000010 R D DD D

1) Kakne umeHa (nepemeHHbIe) onucaHbl B nporpamme?
2) YKasaTb agpec KaxaoM NepemeHHoM 1 eé Tun.
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3) CywecTByeT M NepemeHHas, COOTBETCTBYOLWL,AA ABOMHOMY C/IOBY C aj-
pecom OCh? BbinucaTb afipecHoe Bblpa)eHue AnA [O0CTyna K 3Tomy
[OBOMNHOMY CNOBY.

1.5 MocTpouTb AUCTUHT ANAa GparmeHTa NpPorpammbl, ecam agpec A pa-
BeH 0.

A DB 10h
B DB 20h
C DD B, C-A

1.6 A DW 1020h
B DD 10203040h, ©h
YKa3aTtb B 16-puyHOM BUAE 3HAYEHMUA
a) baitToB c agpecamu: A, A+1, A+2, A+3; B, B-1, B+1, B+2 1 B+3.
6) cnoB c agpecamu: A, A+1, A+2, A+3; B, B-1, B+1, B+2 1 B+3.
B) ABOMHbIX CNIOB C agpecamu: A, A+1, A+2, A+3; B, B-1, B+1, B+2 1 B+3.

1.7 A DB 25

B DW 25

X DD 25

C DD B, C-A
HapucosaTb 6aitTbl, yKa3as Mx agpeca, U 3anoAHUTb 3TM H6aliTbl TaK, KaK by-
AyT 3anosiHeHbl 6aliTbl N0 YKa3aHHbIM ANPEKTUBAM, ecn agpec A paseH 0.

1.8 MNo gaHHOMY dparMeHTy ANCTUHIa BOCCTAHOBMUTb NPONYLWEHHbI TEKCT
B Nporpamme (4Be CTPOKM C MUHYCaMK)

00000000 0001 0002 X DW 1, 2

00000004 03 07 @ ---------------

000006 0P8 - --------------=

00000PA 04 Y DB Y-B

BbinucaTb TabamLy MMEH M 06 bEKTHbIN KOA, KOTOPbIE MOCTPOUT accem-
61ep npu TpaHcaaumu cneaytowero dparmeHTa nporpammsl. CumMTaTth, YTO
afpec nepemeHHoMn a=0.

a DW 123h
x DB @Alh, 3h, 4h
y DD x+1

1.10 OnucaTb NnepemeHHyo-4BOVHOE CNOBO X, KOTOPas COAEPKUT
a) agpec camoit nepeMeHHOoMN’;
6) agpec 6banTa namaATU, cneayoLLero 3a nepsbiM 6anTom X;
B) agpec 6aliTa namaTK nepen nepsbiM 6anTom X;
r) agpec 6aiTa, cneayoLLero 3a nepemeHHoM X;



[l) agpec cnoBa NamaTu nepea nepsbim 6aiTom X;
e) agpec cTapliero (BToporo) c/ioBa NnepemMeHHoM X;
X) afpec ABOMHOrO C/I0Ba, C/IeAyoLWero 3a X;

3) agpec ABOMHOrO CNOBa, NpeaLecTByoLwero X

1.11 Onucatb 6anTOBbIM Maccus PRIM U3 7 31eMeHTOB, Haya/lbHbIMW 3Ha-
YeHNAMM KOTOPbIX ABNAIOTCA NepBble ceMb NPOCTbIX Yncen (2, 3,51 1. 4.).

1.12 BbinucaTb BCE BO3MOXKHbIE BapMaHTbl (KpoMe Tex, rae yKasbiBarTcA
KoZbl BYKB) ONMCaHMA CUMBOJIbHOTO MACCUBA S, Ha4YasIbHbIMW 3HAYEHUAMM
31eMEHTOB KOTOPOTO AB/IAKTCA NepBble TpY 6onblume 6YKBbl aHI/TUNCKOTO
andasuTa.

1.13 lMycTb TeKywee 3Ha4YeHMe CHETYMKA pa3MeLLeHnA paBHO 4. Kakoe 3Ha-
YyeHue ByaeTy CHETUMKA pa3MeLLLEHNS NOC/E BbIMOMIHEHUSA CneayoWnX an-
pekTmns?

t1 DB 'A','B'

DB 'CD'

t2 DD 'E’
1.14 N306pasunTb, Kak byayT 3anosiHeHbl 6aiTbl NAMATU MO ANPEKTMBAM

V1l DB 'CDE'

V2 DW 'CD*'

V3 DD 'CDE'
KOA cumBona 'C' paBeH 43h.

1.15 N306pasunTb, Kak byayT 3anosiHeHbl 6aliTbl MPY TPAHCAALUKN Cleayto-
wero ¢pparmeHTa (Kog cumsona 'A' paBeH 41h)

S DB 'ABC'

DB 'A','B’

X DW 'AB'

Y DW 'A','B"

Z DD 'ABC'
1.16 BbinucaTtb Tabanuy MMEH 1 n306pasnTb, Kak byayT 3anonHeHbl 6anTbI
npw TpaHcAaumMn cnegytowero ¢parmeHTa. CuntaTtb, 4To agpec V paseH 0.

N =5 mod 3
V DB N
DB S2-X
X DW 'AB'
S1 DB 'ABC'
S2 DB ©QABh
DW S2-S1

DD X+5
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O6bACHUTL OWKUBKM B INCTUHTE

00000000
00000001
00000002

1. error A2071:

00000003
00000007

2. error A2071:

00000009
0000000D

3. error A2071:

4. error A2005

12 B DB 18
EE C DB -18
D DB 350
initializer magnitude too large for specified size
41 42 43 44 E DB 'ABCD'
F DW "ABC'
initializer magnitude too large for specified size
41424344 G DD 'ABCD'
H DB B
initializer magnitude too large for specified size
E DW ©

: symbol redefinition : E

Kakoe LiecTHaaLaTMpPUYHOE YMCI0 coaeprKuTca B baliTe ¢ agpecom 9?

A.I§N EQU 10

X DB 'ABCDE'

Y DW 1234h

V DD @ABCDEFh
[NA Kak4oro BbIpayKeHUs onpeaenunTb, ABAAETCA 1M OHO KOHCTaHTHbIM,
aZPEeCcHbIM UK HenpasBUbHbIM. [IN KOHCTAHTHbIX BblpakeHWid onpeae-
NIUTb 3HAYEHUE, AR afPECHbIX YKa3aTb TUM U BbIYUCAUTb CMeLLeHMeE (cun-
TaTb, YTO agpec X paseH 0), ANA HENPaBUIbHbIX BbIPAXKEHUN 06BACHUTD
OLUUNOKY.

a)N e) N-Y n) (v-Y)/2 p) V-X+V

6) Vv X) 2*N+1 M) X-Y/2 c) 'A'+N/3
B) Y-1 3) 2*X+1 H) N shl 2 T)'Z'-'Y"
r) y-x n) V+Y-V o)N shr 1 y) '9'-'8’
) Y+N K) V+(Y-V) n) @FFFF FFFFh+2+Y ¢) X+'B'-'A"

1.19 BbinucaTtb AMPEKTUBLI, 3aNONHAOWME pa3psaabl 8 6anTos cieayto-
wmm obpasom

a) 10000000 6) 00000001 B) 10000001 r) 60011000

11000000 00000011 11000011 00111100
11100000 00000111 11100111 01111110
11110000 00001111 11111111 11111111
11111000 00011111 11111111 11111111
11111100 00111111 11100111 01111110
11111110 01111111 11000011 00111100
11111111 11111111 10000001 00011000
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PelwnTb 3aga4y, Ucnonb3ya AMpeKkTusbl 1) DB; 2) DW; 3) DD. [lBOUYHYIO CK-
CTEMY He MCNO/b30BaTh.

OnpeaennTtb ¢ NOMOLLLbIO CUHTAaKCUYECKOW AnarpaMmbl NOHATUE Ou-
pekmusa onpedeneHus OGHHbIX, CYATAsA, YTO OMUCaHbl MOHATUA KOH-
CMAHMHOE BbipaxceHue n adpecHoe sobipaxceHue. He npoBepaTb COOTBET-
CTBME pa3mepa 3HaAYEeHUI BbiparKeHU TUMY AUPEKTUBDI.

1.21 OnucaTtb MaccuB X U3 85 31eMeHTOB-A,BONHbIX C/IOB CO CNeayoWNMn
Ha4Ya/bHbIMM 3HAYEHUAMMU:
a) Bce Haya/ibHble 3Ha4YeHMA paBHbI O;
6) BCe Haya/bHble 3HaYeHUA paBHbl 2022;
B) nepsble 40 anemeHTOB UMetoT 3HavyeHue 10, cneayrouwme 20 anemen-
TOB — 3HayeHue '*', ocTanbHble — 6€3 HayaNbHOro 3HaYeHus;
) cpeaHuU anemeHT MMeeT 3HaveHune 1, Bce ocTasibHble — 3HayveHue 0.

f-22m EQU 30

N EQU 50
Onucatb 6aliToBYIO MaTpumLUy A pasamepa M X N, B KaxKA0N CTPOKe KOTOpoW
nepsble 10 snemMeHTOB MMmetoT 3HaveHue 0, a ocTaNbHble — 3HayeHne —1.

1.23 N EQU 30
Onucatb 6aTOBYIO e4MHUYHYI0 MaTpuLy E pasmepa N X N.

1.24 71 DQ 1FFFFFFFEh
Z2 DQ OFFFFFFFFh shl 1

N306pa3uTb, Kak byayT 3anosiHeHbl 6alTbl NAMATU MO YKa3aHHbIM AUPEK-
TMBaM.

[L.25 Mpw TpaHcAauMK AMpeKTUBDI
X DW OFFFFh + 1

accembnep 3adpuKcnpyeT oWNBKY; NPU TPAHCAALUN ANPEKTUBDI
Y DW OFFFFFFFFh + 1
ownbKn He byaet. NMoyemy?

1.26 Kakoe 3HayeHne byaeT 3anncaHoO B NepemMeHHyl B pe3yabraTe Bbi-
NONIHEHUA ANPEKTUBDI
X DQ OFFFFFFFFh + 1
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f.27N=...; N>8
Pasmectntb B namatu N eamHuL, nogpaa. Hanpumep, ana N = 10 HyKHO
nony4mTb Aga 6alita

1111 1111
1100 0000

Onsa N = 24 notpebyeTtcsa onucaTb Tpy baiTa

1111 1111
1111 1111
1111 1111

2. KomaHpgbl nepecbinok. Onepartop ptr

O603Ha4YeHMA onepaHOoB: m — AYEerKa NamATu, r — Pernctp, i — Henocpea-
CTBEHHbI onepaHa,.

KomaHpgpbi
MOV opl,op2 ; opl:=op2
XCHG opl, 0op2 ; opl<op2
TpeboBaHUA K onepaHaam:
1) He gonycKaloTcs ABa onepaHAa M3 NamaTu;
2) onepaHAbl fOMKHbI 6bITb O4HOTO pPasmepa.

MOVZX r, op2 5 P:=0p2 Kak 4ucno 6e3 3Haka
MOVSX r, op2 ; P i=0p2 KaK 4YUC/IO CO 3HaKOM

TpeboBaHUA K onepaHaam:
1) op2 — runum;
2) pasmep op2 MeHbLLe, YeM pasmep r.

Onepartop ptr

mun ptr AB

mun ::= byte | word | dword | mun cmpykmypesi uau 3anucu | (type umsa nepemen-
Holi)
HasHauyeHue: yKasaTb UM USMEHUTb TUN A PECHOIO BblpPaXKeHUs.
MmeHa byte, word, dword, qword — KOHCTaHTbI CO 3HadyeHuamMU 1, 2, 4, 8 cooTeeT-
CTBEHHO.

2.1 06bacHUTL owmnbKM (yKasaTb, Kakue npasuaa A3bika accembiep Hapy-
LeHbl) B CNeAyIoLLEeM NNCTUHTE
5> nepemMeHHble

00000000 01 B DB 1

00000001 00000002 C DD 2

00000005 03 D DB 3
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5 KOMaHApl
MOV AX, B

owubka 1: invalid instruction operands
XCHG D, C

owubka 2: invalid instruction operands
EXCH AL, AH

owubka 3: syntax error : al
MOVSX C, AL

owubka 4: memory operand not allowed in context
MOVSX EAX, C

owubka 5: invalid instruction operands
MOVSX EBX, -5

owubka 6: invalid instruction operands

228 DB 'a’
W DW 2
D DD 1

Q DQ 3
Cpegn nepeuncriieHHbIX KOMaHZ YKasaTb HenpasBu/ibHble; 0ObACHUTD,
B YéM oLLnbKa.

a) MOV B, AX u) MOV B, W-B c) MOV B, byte ptr ECX

6) MOV W, AX K) XCHG D, ECX T) MOVSX EAX, B

B) MOV AX, W Nn) MOV D, ESI+1 y) MOVZX EAX, AL

r) XCHG ESI, B-1 M) XCHG B, 125 ®) MOVSX W, CL

) MOV EAX, BL H) MOV Q, © X) MOVSX ESI, D

e) MoV B, 8eh 0) XCHG B, B+1 u) MoV word ptr Q, 12

X) XCHG AH, AL n) MOV EAX, W-B  4)MOV Q, word ptr 2

3) MOV SI, W+1 p) MOV W, W+2 Ww) MOV dword ptr B,
12345h

MN306pasnTb cogepRnmoe 6aiTOB NamMATU NOC/IE BbINOIHEHUA KOMAHAb
nyHKTa ().

R2.3A DB 12h

B DD 345678h

C DB ©ABh
YKa3aTb (B 16-pMUHOM BMAE), KaKME 3HAYEHWNA NOIYYaT PErncTpbl B pesyb-
TaTe BbINO/IHEHWUA NOCAEA0BaTENbHOCTM KOMaH,

MOV AL, byte ptr B+l
MOV EBX, dword ptr A
MOVSX ECX, C
MOVZX EDX, C
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2.4 A DB
B DW
C DD
D DQ
TpaKTysa cogepMmoe nepemeHHbIX A, B, C 1 D Kak uncna 6e3 3Haka, 3anu-
caTb B 3TU NepeMeHHble

?
?
?
?

a) HaumeHbllme 6) HanbonbLLMe
BO3MOXHbl€ YMCNA, COOTBETCTBYIOLLME PasMepam NepemeHHbIX.

R.5A pB

?
B DW ?
cDD?
D DQ ?
TpaKTys coaepKMmoe NepemeHHbIX A, B, C U D KaK YMcaa Co 3HaKOM, 3anu-
caTb B 3TM NepemeHHble

a) HaumeHbLLMe 6) HanbonbLMe
BO3MOXHbl€ YMCNA, COOTBETCTBYIOLLME PasMepam NepemeHHbIX.

2.6 A DB 3 DUP (?) ; mMaccuB a;,a,,as
PaccmatpurBan nepemeHHyto A Kak maccuB A[ 1. .3], peannsosaTb cneayto-
Lee gencreme
a) MpucBonTb A[1]:=1, A[2]:=2, A[3]:=3. PelunTb 3aa4y ABYMA CNOCO-
6amu: 3a TpM KOMaHZbI; 33 A,BE KOMaHAbI.
LUuKkanyeckn casmHyTb Ha 1 NO3ULMIO BAEBO 31€MEHTbl MacCcMBa A.
B) MepecTaBuTb B 06paTHOM NOpPAAKe 3/1EMEHTbI MaccmBea A.

2.7 A1 DB 100
A2 DB 20
X1 DW 1000
X2 DW 7301
V1 DD 345
V2 DD 206
PeannsoBatb cheaytowme onepaTtopbl
a) A1:=A2;
6) X1:=X2;
B) V1:=V2;
) NTOMEHATb MeCTaMM COAEPHKMMOE NepemeHHbIX ALl 1 A2 (Al < A2)
[) NOMEeHATb MeCcTaMm CoAePKMMOeE NepemeHHbIX V1 1 V2 (V1 < V2)
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2.8 X DQ 123456h
Y DQ 789ABCh

a) 3anucaTb B NepeMeHHyI0 Y 3Ha4yeHne nepemeHHoM X.
6) MoMeHATb MecTamm coaepMmoe NepemeHHbIX X nY (X « Y)

297 DW ?
NomeHATb mecTamum 6aiiTbl cnoBsa Z.

2.10v DD ?
MepecTaBWTb B 06paTHOM NopsaKe 6aliTbl NepemMeHHoN V.

R1q b ?
MNepemeHHOW Q NPUCBOMUTL 3HaYeHue a) 125; 6) —125. BcnomoraTesibHble
NepemMeHHbIe U PErncTpbl He MCNOb30BaTh.

2.12 A DW -19

MOVZX EAX, A
MOVSX EBX, A
YKasaTtb B 16-pVILIHOM BUAE 3Ha4YeHUA perncTtpos EAX 1 EBX.

R33A DB ? ; uucno 6es 3Haka

Y DW ?
3anucaTb B NepeMEHHYI0 Y 3HaYeHME NepeMeHHOoM A.

2.14 X DB ? ; 4MCNO CO 3HAKOM
Y DD ?
3anucaTb B NepemMeHHyo Y 3HaYeHne nepemeHHom X.

2.15A DB ? ; 4ucno 6e3 3Haka
Z DD ?
BbinucaTb NocnenoBaTelbHOCTbL KOMaHA, KOTOpble 3anucbiBaloT B nepe-
MEHHYI0 Z 3HaYeHne nepemeHHoN A. PellnTb 3agavy
a) c Ucnonb3oBaHMEM KOMaHAbl MOVZX;
6) He Mcnonb3ysa KomaHay MOVZX.

2.16 A DW -73

B DW ?
YKa3aTb B 16-puyHOM BMAE 3HAYEHNE NEPEMEHHOM B NOC/e BbINOAHEHNS
cnenyowmx KomaHa,:

MOV AX, A

MOV AH, ©

MOV B, AX
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2.17 A DW -73
B DW ?

YKaszaTtb B 16-puyHOM BMAE 3HAYEHNE NEepPeMeHHOoM B Noc/ae BbINOAHEHUA
CNefyoLmMxX KOMaHA,:

MOV AX,A
MOV byte ptr B, AH
MOV byte ptr B+1, AL

3. ApudpmeTnyeckme KomaHabl

KomaHabl cnoXKeHua u BblYUTaHUA

ADD opl,op2 ; opl:=opl+op2
ADC opl,op2 ; opl:=opl+op2+CF
SUB opl,op2 ; opl:=opl-op2
SBB opl,op2 ; opl:=opl-op2-CF
NEG opl ; opl:=0-opl

YcTaHasnuBaloTca apuometudeckune dnaru CF, OF, SF, ZF.

INC op ; op:=op+l
DEC op ; op:=op-1

KomaHgbl ycTaHasausatoT pnarv OF, SF, ZF.

KOMaHAbI YMHOXXeHHUA U geneHua

MUL op ; XS :=Sl*op, u4ucna 6e3 3Haka
IMUL op ; XS :=Sl*op, u4ucna co 3HaKoMm
DIV op ; S1:=XS div op, S2:=XS mod op, u4ucna 6e3 3Haka
IDIV op ; S1:=XS div op, S2:=XS mod op, 4ucna co 3HaKoMm

B 3aBMCMMOCTM OT pasmepa onepaHaa KoMaHAbl 0603HayeHUs XS, S1 1 S2 cooT-
BETCTBYIOT C/IeAYIOWMUM PETUCTPaM

op XS s1 | s2
byte AX AL AH
word DX:AX AX DX
dword EDX:EAX | EAX | EDX

TpeboBaHUA Ha onepaHA;: op He MOXKET BbITb HEMOCPEACTBEHHbIM.

KomaHpab! 3HaKoBOro pacwimpeHums

CBW ; AL > AX, 4uCno co 3HaKoOM
CWD ; AX — DX:AX, 4MCNno CO 3HaAKOM
CcDQ ; EAX — EDX:EAX, 4ucsio co 3Hakom
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3.1 O6bACHUTL OWMBKKN (KaKMe npaBuia 3anMCuM KOMaHZ, HapylleHbl)
BO PpparmeHTe NUCTUHTA

> nepemMeHHble

00000000 12 B DB 18
00000001 EE C DB -18
00000002 00PVO15E D DD 350
5 KOMaHgpl
MOV EAX, A
owubka 1: undefined symbol : A
ADD EAX, B
owubka 2: invalid instruction operands
00000000 Bl 00 MOV CL, ©
ADD CL, 532
owubka 3: invalid instruction operands
MOvZX D, B
owubka 4: memory operand not allowed in context
SUB @, B
owubka 5: immediate operand not allowed
XCHG B, C

owubka 6: invalid instruction operands

3.2 YKa3aTb 3Ha4YeHuA pernctpos AH 1 AL (B Bnae oeCATUYHbIX Ynucen 6es3
3Ha|<a) n d)naros CF n ZF nocne BbIMONHEHUA CheayoWwmx KOMaHa:

a) MOV AH,0 6) MOV AH,0 B) MOV AH,255 ) MOV AH,20

MOV AL,160 MOV AL,160 MOV AL,255 MOV AL,10
ADD AL, 60 ADD AL,160 ADD AL,1 SUB AL,16
ADC AH,3 ADC AH,3 ADC AH,0 SBB AH,0

3.3 YKa3aTb 3HaYeHuA perucTpa BH (B BUAE AECATUYHOIO YMCNA CO 3HAKOM)
1 ¢naroB OF U SF nNoc/e BbINOJHEHUA CeaytoLLel Napbl KOMaHA,:

a) MOV BH, 80 B) MOV BH,-80 A4) MOV BH,-80 X)MOV BH,80

ADD BH, 40 ADD BH,-40 ADD BH, 40 SUB BH, 100
6) MOV BH, 80 r) MoV BH,-80 e) MOV BH, 80 3) MOV BH,-80
ADD BH, 50 ADD BH,-50 ADD BH,-40 SUB BH, 5@

3.4 YKasaTb 3Ha4YeHuA pernctpa CL (B BUAE KaK 3HAaKOBOro, TaK 1 6e33Ha-
KOBOro AecATUYHbIX Yncen) n dnaros CF, OF, SF U ZF nocse BbINOAHEHUS
cnenyloLLel napbl KOMaHA:
a)Mov CL,128 6)MOV CL,-10 B)MOV CL,246 r)MOV CL,40
ADD CL,128 ADD CL,-40 ADD CL,216 SUB CL, 100
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3.5 YKka3aTb UCXOAHOE 3HayeHue pernctpa AL (noboe M3 BO3MOMXKHbIX),
NPy KOTOPOM MOC/Ee BbINOAHEHUA KOMaHAbl ADD AL,2 dnaru umenu 6ol
cneaylouimMe 3HaYeHus:

a) CF=1, OF=0, SF=0 6) CF=0, OF=1, SF=1

YKasaTb BCE BO3MOXHble UCXOAHble 3Ha4YeHMe peructpa CL, npu KoTo-
pbIX Noc/e BbINO/NHEHUSA KOMaHabl SUB CL,25 dnarn umenu 6bl cneayto-
LMe 3HaYeHuA:

a) OF#SF 6) OF=SF

3.7 [lokasaTb cneaytolme yTBepKAEHUS:

a) Ecaun onepaHabl KOMaHAbl ADD MHTEPMNPETMPOBATb KaK 3HAKOBbIE YMC-
Na, To ¢nar OF nonyyaeT B 3TOM KOMaHAe 3HayeHue 1 Torga v ToNbKo
TOrAda, Korga 3TV YMCNa MMEIOT OAMH U TOT XKe 3HaK, a y pesynbraTa
KOMaHAbl — MHOM 3HaK.

6) Ecnv onepaHabl KOMaHAbl SUB X,y MHTEPNPETMPYIOTCA KaK 3HAaKOBbIe
YMCNa U x<y, TO NOC/E BbINOSHEHWA 3TO KOMaHAbl dnarv OF U SF 065-
3aTesIbHO ByAyT MMETb pasHble 3HaveHun (OF # SF).

3.8X DB 7
DB 3
TpebyeTca 3anucatb B peructp CL 3HaYeHMe nepemeHHOMn X, yBeandeH-

Hoe Ha 1. OnpeaenunTb, Kakol U3 cneayroLmnx AByxX GpparmeHToB NpPaBuib-
HO pellaeT 3Ty 3a4a4y. YKa3aTb 3HauyeHue CL Noc/ie BbINOJAHEHUA KaXa0ro
n3 ¢pparmeHToB:

a)Mov CL, X 6) MOV CL, X+1
ADD CL, 1

3.9A EQU 7
X DB ? ; 0<X<80
Peann3oBaTtb HAaMMEHbLLUUM YUCAOM KOMaH/[ cneayrouiee npnucesanBaHue:
a) X:=3*X X:=2%(A+X)+6

3.10 X DW ? ; ©<X<10000
He MCNonb3yA KOMaHAbl YMHOXEHUA U CTapaACb MUHUMU3NPOBATb KOJTN-
yecTBO obpalLeHuii K O, peannsoBaTtb NpUcBanBaHUE:

a) X:=4*X 6) X:=5%X
3.11N DB ? ; @<n<9

D DB ?

a) 3anucaTb B D cMMBO-UUDPY, COOTBETCTBYIOLLYIO YMCay N;
6) 3anucaTb B N YMCNO, COOTBETCTBYIOLLEE CMMBOAY-LMdpe D.
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3.12x DQ ?
Y DQ ?
Z DQ ?
PeanusoBaTb cneaytolme onepaumm Hag, « AIMHHbIMU» YUCAAMMU:
a) Z:=X+Y
6) Z:=X-Y
Z:=-Y (peannsoBaTb KaK BblYNTaHWE B-Y)

3.13N DB ?,?,?

M DB ?,?,?
Myctb N U M — TpéxbailToBble YMcaa, UCNOMb3YeTca TpaauLMOHHOE npea-
CTaBneHume: Maaglne paspaabl PacrnosioXeHbl No Maagwmnm agpecam. Pe-
aNM30BaTh Caeaylowme onepaumm Hag STUMN YUCAaMMN:

a) N:=N+1
6) N:=N-1
B) M:=M+N

3.14A DB ?
B DW ?
C DD ?
[na Kaxkaon n3 KomaHza, NePeUYnCIEHHbIX HUXKe
1) MUL A 3)MUL C 5) IMUL AX 7) IMUL ESI
2) MUL B 4) MUL CL 6) MUL DX 8) MUL AH

OTBETUTb Ha BOMPOCHI:
a) 4To ABNSETCA NepBbIM ONEPAHAOM YMHOKEHUA?
6) roe HaxoAUTCA NpounsBeaeHue?

3.15A DB ?
B DW ?
C DD ?
ﬂ,nﬂ Ka)K,EI,Oﬁ M3 KOMaHA, NnepeyncneHHbIX HUXxXe
1) DIV A 3) IDIV C 5) IDIV AX 7) IDIV ESI
2) IDIV B 4) DIV CL 6) DIV DX 8) DIV EDX

OTBETUTb Ha BOMPOChI:
a) uTo ABNAETCA AEMMbIM?
6) Ky4a 3anuncbiBaeTCsa YaCTHOE M KyAa — OCTaTOK AefieHnn?
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3.16 Haiitn 1 06bACHUTL OWMOKKU B cneaytowmx ¢parmeHTax nporpamm
TpebyeTca 3anucatb B CL 1 CH Tpebyetcs 3anucatb B CL —

Mmaagwme umodpbl Yncen X nY

nocnegHwow (Mnaawyo) 1 B

COOTBETCTBEHHO CH — npeanocneaHoo umo-
X DN 245 py uncna Z. (T.e. CL=1, CH=2)
Y DW 24521 Z DD 54321

MOV AX, X MOV EBX, 10

MOV BL, 10 MOV EAX, Z

DIV BL MOV EDX, ©

MOV CL, AH DIV EBX

MOV AX, Y MOV CL, DL

MOV BL, 10 DIV EBX

DIV BL MOV CH, DL

MOV CH, AH

3.17 YkasaTb (B 16-puyHomM 1 B 10-4HOM BUAE) 3HaYeHMe pernctpa AX no-
c/le BbIMOJIHEHUA CNEAYIOLLMX KOMaHA,:

6) MOV AL,80h B)MOV AL,7Fh ) MOV AL,806h

a) MOV AL, 86h
MOV BL,2
MUL BL

) MOV AL,82h
CBW
MOV BL,2
IDIV BL

MOV BL,2 CBW
IMUL BL

e) MoV AL, 8eh
MOV AH, 0
MOV BL,2
IDIV BL

CBW

3.18 PeanM3oBaTb AeNCTBME KOMaHAbl CBW APYrMMKW KOMaHAAMWU acCcem-

6nepa.

3.19 Pacwmpwutb 6aiT AL A0 64-6UTHOrO YMcna EDX: EAX

a) KaKk uncno 6es 3Haka;
6) KaK 4MC10 Co 3HAKOM.

3.20A DB ?
B DW ?
cbDp?

CuunTasn, ytTo NepemeHHble cogep:Kat: 1) uncna 6e3 3Haka; 2) uncna co 3Ha-
KOM, BbINNCaTb KOMaHAbl, peaansytoume npucBanBaHnA:

B) DX:AX :=B o) EAX :=B X) EDX:EAX :=B

r) DX:AX :=C e) EDX:EAX :=C 3) EDX:EAX:=A

a) AX :=A
6) EAX :=A
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3.21 A DD ? ; 4uC/AO CO 3HAKOM
B DD ?

Bblumcnuntb: B=(A div 1000) * (A mod 1000)

3.22 N DB ? ; 4yucno 6e3 3HakKa
K DW ?

Bbiuncauntb: K=(N*(N+1)) div 2

3.23 N DW ? ; O<N<999
3anucaTb B 6aNTOBble NepemeHHble D1, D2, D3 aecATUYHbIE UMPPbLI YMcaa
N = (dyd2d3)10-

B.24 Nyctb A, B, C n X — 6aitToBble nepemeHHble, yncna 6es 3Haka, a Y —
nepemeHHasa TMna dword. BoluncanTb: Y=A*X2+B*X+C

3.25 PewnTb NpeablgyLLyto 3a4a4y B Npeano/ioXeHUn, YTO NepeMeHHble —
ymcna co 3HaKoOM.

3.26 N DW ? ; 1<N<365

WD DB ?
3anucaTb B WD HOMep AHA Heagenn (1 — noHeAenbHuUK, ..., 7 — BOCKpece-
Hbe), Ha KOTopbIA NpuxoanTca N-i AeHb roga, cumnTas, uto 1 AHBapsA 3Toro
roga — NoHeAeNbHUK.

3.27 MNyctb H, M n S — b6aiToBble NepemMeHHble, @ T — MepemMeHHasn Tuna
dword. CuMTas, 4To OT HayaNa CyToK npoLwwno Hyacos (0 < H < 24), M MUHYT
NS cekyHa (0 <M, S < 60), onpenennTb, CKOJIbKO BCEFO CEKYHA, NPOLLJIO OT
Hayasia CyTOK K 3TOMy MOMEHTY BpemeHu. OTBeT 3anucatb B T.

3.28 ycTb T — nepemeHHana pasmepom B ABOMHOE C/IoBO, a H,Mn s —
baiiToBble NepemeHHble. Cuntan, 4To npowsio T cekyHa (0 < T < 86400)
OT Haya/la CyTOK, ONpeaeNnTb, CKOIbKO MOAHbIX YacoB (H), MUHYT (M) 1 ce-
KYHZ, (S) NpoLwio K 3STOMY MOMEHTY BPEMEHM.

3.29 O6bACHUTL OWMBKM (KakMe NpaBuaa 3anucyu KOMaHg, HapylleHbl)
B IMCTUHTE
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= 0000000A base = 10
; nepemeHHble
00000000 18 A DB 24
00000001 87 B DB 135
5 KOMaHgpl
00000000 A0 00000000 R MOV AL, A
MUL base
owubka 1: immediate operand not allowed
MUL AL, 10
owubka 2: syntax error : ,
INC B-A
owubka 3: immediate operand not allowed
CBW A
owubka 4: syntax error : A
00000005 B8 000004D2 MOV EAX, 1234
IDIV 100

owubka 5: immediate operand not allowed

3.30 MycTb D1, D2, D3 — 6aNTOBbIE NEPEMEHHbIe, N — nepemeHHas Tuna
cnoso. CunTan, YTo 3HaYeHuns D1, D2 1 D3 — 3TO CUMBObI-LUUPbLI (OT '0"
00 '9'), 3anmcaTb B N YUMCO, AECATMYHASA 3aNncCb KOTOPOro COCTaBaeHa
13 aTnx undp (N=D1*100+D2*10+D3).

A DB 12h
B DW 3456h
Cpe,u,M nepeyvyncineHHbIX HUXXe KomaHA4 yKa3aTb Te, YTO 3alnCaHbl HEBEPHO,

OWMOKM 0B6BACHUTD.
a) ADD BX,'*' 6) INC B-A B) ADC BH,BL r) SBB AX,BL
n) ADD BX,B e) SUB CX,A %) ADC B-1,'B' 3)SUB A,byte ptr B
u) CBW AL K) MUL AL n) DIV 100 M) DEC A+1
Vl306pa3MTb coaepxumnmoe 6aNTOB MamMATM NOC/e BbINOAHEHUA KOMaH4bl

nyHKTa (M).
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4. KomaHabl BBOAa M BbiBoAa. CTPpyKTypa nporpammbl

Ncnonb3yeTca onepatop

offset uma nepemenHol
9TO KOHCTAHTHOE Bblpa*KeHWe; 3HAYEHME PABHO aZpecy NepemMeHHON B CErMeHTe
OaHHbIX.

KomaHpgbi
INCHAR op ; BBOA cumBOna, op - r8 wau m8
ININT op ; BBOJA 4ucna, op - r32 wanm m32
OUTCHAR op ; ne4aTb cumBona, op - r8, m8 wuam i8
OUTI op ; MeYyaTb 4Yucna CO 3Hakom, op - r32, m32 wam i32
OUTU op ; neyaTb 4ucna 6e3 3Haka, op - r32, m32 uam i32
OUTSTR op ; nevyaTb CTpokM OT 6aillTa c agpecom op Ao baiTa = Oh
op - r32 wan offset uma cmpoku
NEWLINE ; writeln
EXIT 5 3aBeplieHne nporpammbl
Ha3BaHWA KomaHg MOXKHO NucaTb 6o 6onbwnmmn, NMbo maneHbKumM BykBamu.
B onepaHaax Henb3A NCNOAb30BaTb perncTp ESP.

CTpyKTypa nporpammbl

INCLUDE settings.inc
INCLUDE 102020.inc
.STACK 4096

5 KOHCTaHThI
.DATA
; OnucaHue nepemeHHbIX

.CODE
start:
5 KOMaHgpl
EXIT
END start

4.1 MNycTb B pernctpe BH HAX04UTCA KOA KaKON-TO 60NbLLOM NaTUHCKON ByK-
Bbl M TpebyeTcA 3anmncaTb B 3TOT PErUCTP KoA O4HOMMEHHOM Manok NaTuH-
CKoM BykBbl. ONpeaennTb, Kakoi U3 cneayowmnx GparmeHToB NPaBUIbHO
pelaeT 3Ty 3a4auy:
a) SUB BH, 'A' 6) ADD BH, 'a'-'A’ B) MOV BH, BH-'A'+'a’
ADD BH, 'a’

4.2 MNycTb B pernuctpe BH HAaXO4MUTCA KoA, KaKon-To Ludpbl OT '@’ 4o '9'.
3anucaTtb B 3TOT PErNCTP COOTBETCTBYIOLLYIO AECATUYHYIO UMbpY.

4.3 MycTb B pernctpe BH HaxoamnTca Kakan-To AecATMYHan umdpa. 3anucatb
B 3TOT PErUCTP COOTBETCTBYHOLWMIA CUMBOA OT 'Q' A0 '9".
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4.4 Y7o byaeT Hane4yaTaHo B pe3ysibTaTe paboTbl cieayrowmnx ¢pparmeHToB

a) MoV AL,200 6) MOV AL,-10
MOVSX EAX,AL MOVZX EAX,AL
OUTI EAX OUTU EAX

4.5S DB 'N', 'N'+1, 'N'+2, @
YT0 ByaeT HaneyaTaHo B Pe3yNbTaTe BbIMOJAHEHMA KOMaHAb!
OUTSTR offset S

Bo ecex cnedyroujux 3adayax 00 KoHUya napazpagpa mpebyemcsa Hanu-
Ccambo MosHyIo NPo2pammy.

4.6 OnucaTb NnepemeHHyto X — ABOVIHOG CN10BO C HAa4Ya/IbHbIM 3HA4YE€HUEM
OFFFF FFFFh. HaneyaTaTb 3HayeHMe X KaK YMCNAO0 CO 3HAKOM M KaK YMCNo
6es 3HaKa, B OTAE/IbHbIX CTPOKax.

4.7 Onucatb 6ailTOBYIO MepeMeHHYIO-CTPOKY S CO 3HayeHuem 'Distant
education', . HaneyartaTtb B OTAE/bHOW CTPOKE 3HAaYeHWe NepemeHHOoM S.

4.8 HanucaTb nporpammbl pelieHma cnegytowmx 3agad. Obpatutb BHMMa-
HMe Ha NPaBUAbHOCTbL NeYyaTn Yncen.
a) OnucaTb NepemMeHHYHo A pa3MepPOM B C/I0BO C Ha4a/IbHbIM 3HaYEHUEM
60000. HaneyaTaTb 3Ha4YeHMe 3TOM NEpPeMeEHHON.
6) OnucaTb NepemMeHHY0 B pa3MepoM B C/I0BO C Ha4YasIbHbIM 3HaYEHUEM
—5536. HanevyaTtaTb 3Ha4YeHMe 3TON NEPEMEHHOMN.

4.9 HanucaTb nporpammy. Beectun umcno 6e3 3Haka N (N = 0). Bbiunc-
NIUTb W HaneyvaTaTb (B OTAENbHbIX CTPOKax) 3Ha4YeHue BblpaxkeHui Nmod 10,
N div 10. CunTbiBaTb YMCNO B EAX, HE UCNO/Ib30BaTb NepeMeHHbIe 414 Xpa-
HeHuA Yncen.

4.10 Bsectn cumBon. Hanevatatb
a) cooTBeTcTBYIOWMIA emy Kog, ASCII;
6) cumBoAn, cnedyowmin 3a BBeAEHHbIM B KoguposKke ASCII (cunTaTb, UTo
TaKoW CMMBON eCTb);
B) cMMBO/, npeaLlecTsyowmini BBegéHHOMY B KoguposKe ASCIl (cum-
TaTb, UTO TAKOW CUMBON €CTb).

4.11 laH cMMBON — ManeHbKadA NaTUHCKasa bykBa. HaneyataTtb e€ Homep

B asfipaBuTe (cunTaTh, UTO Y BYKBLI 'a' HoMep 1).

4.12 faHo uncnon (1 < n < 26) — Homep BYKBbI aHIUIACKOTo andasuTa.
HaneyaTtaTb COOTBETCTBYIOLLYIO eMy bonbllyto ByKBY aHrAuMiicKoro anda-
BuTa. CumTaTh, YTO Yy OYKBLI 'A' HOMEp 1.
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4.13 [laH cumBon — bosnbluas aHrAuiickaa byksa. HaneyaTaTb cooTBeT-
CTBYIOLLYIO MaNeHbKYH aHIIMNCKYO ByKBY.

4.14 [laHbl ABa 4YMC/IA CO 3HAKOM a M b. Yncna npuHagnexaT AuanasoHy
[—32768,32767]. BblumcanTb 1 HanevaTaTb 3HaYEHME BblpaXKeHmA
(a*b)mod 17

B.15 faHbl aBa uncna co 3HAKOM a U b. BbIUMCIUTD M HaneyaTaTb 3Haue-
Hue BblparkeHus (a + b) mod 17. Mporpamma A0MKHA BEPHO BbIYUCAUTD
pe3ynbTaT ANs No6bIX UCXOAHbIX YMCEN, AAXKE €CIN UX CYMMa MPEBOCXO-
OWT pa3mep ABOMHOrO C/0Ba.

4,16 [1aHO HeoTpMUaTeNbHOE YMncno. Micnonb3ya OUTCHAR, HanevaTaTb no-
cnegHoo umdpy B 3anMcy 3TOro YMcna B 7-puYHoM cucteme.

4.17 HanucaTb Nporpammy peLleHua cneaytoLlein 3agavm

HaneuataTb Hanbonbliee Yncno 6e3 3HaKa, KOTOpoe MOXKHO pasgae-
NnTb Ha 6aiT 10. HaneyaTtaTb TakXe YacTHOe U OCTaTOK OT AeNeHus
aToro yncna Ha 10.

6) HaneyaTaTb Hanbonbluee YNCAO0 CO 3HAKOM, KOTOPOE MOXKHO pasge-
NTb Ha 6anT 10. HaneyaTaTb TaKXe YacTHOE U OCTaTOK OT AeNeHUs
aToro umcna Ha 10.

B) HaneuaTtaTtb Hanbonbllee Ynco 6e3 3HaKa, KOTOPOE MOXKHO pasfae-
nTb Ha cnoBo 10. HaneuaTaTb TaKXe YaCTHOE M OCTATOK OT AeNeHuns
aToro yncna Ha 10.

r) HaneuyataTb HanbosbLLEe YNCNO CO 3HAKOM, KOTOPOE MOXKHO passae-
nTb Ha cnoso 10. HaneyaTaTb TaKXe YaCTHOE M OCTATOK OT AeNeHuns
aToro uncna Ha 10.

418 m = .. ; 1<m<26
A DB 'abcdefghijklmnopgrstuvwxyz', ©
HaneyaTaTb M3 CTPOKK A
@) m nocnegHMx 6yKB aHIIMIACKOro andasuTa;
6) m nepBbIx BYKB aHrMICKOro andasuTa.

4.19 Beectmuncion, 1 < n < 26.
HaneuaTtaTb aHIUIACKKUIA andaBUT, HAUMHAA C h- BYKBbI. CUNTaATb, YTO
bykBa 'a' nmeet Homep 1.
6) HaneyaTaTb n nocnegHux 6yke aHrnickoro andasuta. CumTath, UTO
bykBa 'a' nmeet Homep 1.
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(.20 Beectvi uncno k u3 guanasona 1..7 — Homep AHsA Heaenw. Haneyaratob
Ha3BaHMWe (ABYXBYKBEHHOE: MH, BT, Cp, 4T, NT, ¢6, BC) k-ro AHA Heaenu.
Wcnonb3osaTb KOMaHay OUTSTR.

4.21 BeecT Yncno m u3 gnanasoHa 1..12 — Homep mecAua B rogy. Hane-
yaTaTb Ha3BaHwWe (TPExBYKBEHHOE: AIHB, $eB, Map, anp, Ma, UioH, UioN, aBr,
CeH, OKT, HoA, AeK) m-ro mecsaua roga. Micnonb3osaTb KomaHay OUTSTR.

5. KomaHabl nepexopa
KomaHgbl nepexonos He MeHAIT daaru.

Be3sycnoBHble nepexoabl

JMP mMemkKa ; NpAMOW nepexop Ha Memky

JMP op ; Op - r32, m32, KOCBEHHbIN nepexog No agpecy u3 op
KomaHpaa cpaBHeHus

CMP opl,o0p2 ; opl-op2 = ¢naru CF, OF, SF, ZF
TpeboBaHWA Ha onepaHAbl Te e, YTO U ANA KOMaHZAbl SUB.

YcnosHble nepexoabl
CUMHTaKemMc  IXXX memka ; XXX 3apaéT ycnoBue nepexoga
CNUCOK MHEMOKOA,08B

JE ; nepexop no paBHO

JINE ; NO He paBHO
Mepexoabl NO OCTaNbHbIM YC/IOBUAM pasfiMyatoTca Ana umcen 6es 3Haka u umcen
CO 3HaKOM.

6e3 3HaKa YC/NOBME  CO 3HAKOM

JB < JL
JBE < JLE
JA > JG
JAE = JGE

YnpasneHue yuknamum
BHumaHue: Cnesyolime KOMaHabl NO3BOAAIOT NEPENTU Ha KOMaHAY, OTCTOALLYHO
He 6onee Yem Ha 128 6aitTOB OT KOMaHAbl Nepexoaa.

JECXZ memkKa ; Ecnn ECX=0, nepexon Ha mMemky

LOOP memkKa
[JevictBue KomaHgbl: 1) ECX := ECX — 1;  2) Ecam ECX # 0, nponcxoguT nepexos,
Ha Memky.
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5.1 lns AaHHbIX HUXKE KOMaHA onpeaenntb TUN nepexoaa (npamoi nam
KOCBEHHbIW), A8 HEBEPHbIX KOMaHA, 06bACHUTbL OWNOKY. CUNTaTb, YTO BbI-
e KoMmaHapbl nepexoaa 6blan onmncaHbl MMeHa: A — 6aliT; B — ABolHOe
CNOBO; K — KOHCTaHTA CO 3HaYeHWeM 4000FFFFh; L, M — MeTKu.

a) JMP L B) JMP BX o) JMP ECX X) JMP EIP

6) JMP A r) JMP B e) IJMP M 3) IMP K

5.2 X DB 206 ; (-50)
Onpegenntb, byaeT v caenaH nepexoq, Ha MeTKy MET npu BbINOJHEHUM
cneayoWwmnx KomaHAa,:
a) CMP X, 100 6) CMP X, 100 B) CMP X,210 r) CMP X,210
JA MET JG MET JA MET JE LAB

JB MET
LAB:

) CMP X, -40 e) CMP X,-40 X) CMP X, 216
JG MET JL MET JL MET

5.3 X DW ? ; 4Mcno co 3HaKom
OnpefennTtb, Kakne m3 cneayowmx ¢bparmeHTOB SKBUBASIEHTHbI YC/I0BHO-
My onepaTtopy

if X>80 then X:=X-1 else X:=X+1

a) CMP X,80 6) CMP X,80 B) CMP X,80
G M JLE M G M
INC X DEC X DEC X
JMP L M: INC X IMP L

M: DEC X M: INC X

L: L:

r) CMP X,80 a) CMP X,80 e) CMP X,80
JLE M JBE M JLE M
ADD X,2 DEC X DEC X

M: DEC X IMP L IMP L

M: INC X M: INC X
L: L:

5.4 YnpocTuTb (3anucaTb MeHbLWMM YUCAOM KOMaHA) cneayowmin dpar-
MEHT:

a) CMP AH,0 6) CMP AH,0 B) L:ADDEAX,EAX r) L:ADDEAX,EAX
JEM L M1 DEC EBX DEC ECX
G M JMP M CMP EBX, 0 CMP ECX, 0
NEG AH M1: NEG AH JEM INE L

M: M: JMP L
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5.5 PeannsoBaTb cneadylolime nocaenoBaTenbHOCTU OnepaTopoB (uncna
CO 3HaKOM)
a) if ESI>20 then AL:= 1 else AL:= ©;
6) AL:=0;
if ESI>20 then AL:=1
CpaBHUTb Nony4yeHHble GparmeHTbl Koaa.

5.6 PeannsoBaTb KOMaHApbI

a) JECXZ M 6) LOOP M
€C/IN PaccToAHME OT KOMAHAbI Nepexoaa 40 MeTKM M bosblue 128 6ainTos.

57CDB ?

K DB ?
MposepuTb, asnsetca i cumson C 16-puyHon umdpoii. Ecim asnsetcs, 3a-
nucatb B K 3Ha4yeHuWe 1, MHave 3anucato O.

B.8 Myctb X, Y 1 Z — 3HakoBble 6aiiToBble NepemeHHble. Peann3osatb Hau-
MEHbLUMM YNCIOM KOMaHZ creaytollee aencTene:

a) if (X<2) and (Y<4) and (Z<10) then EAX:=102 else EAX:=-3;

6) if (X<2) or (Y<4) or (Z<10) then EAX:=102 else EAX:=-3

5.9 HYCTb X, Y, Z W W — 3HaKoBble NepemeHHble-C/10Ba. Peannsosatb cne-
Aytollee NpucBamBaHue:

a) Y:=abs(X) B) W:=min(X,Y,Z)

6) Z:=min(X,Y) r) W:=max(X+10,2*Y,8-2)

CumnTaTb, YTO BCE MPOMENKYTOUHbIE Pe3y/bTaTbl YMELLAOTCA B C/I0BO.

MycTb X — YeTBepHOe C/10BO, S — BalT. 3anucaTb B S 3HaK YMCAa X:

1, ecaim x>0
S:=<¢ 0, ecmXx =0
-1, ecamx<O0

5.11 MepemeHHble x, y — ABOMHbIE CNOBA, YMCAA CO 3HAKOM. 3anucaTtb
B 6aNTOBYIO NepemeHHyto k HoMmep YeTBEPTU KOOPAMHATHOM NJAOCKOCTY,
B KOTOPOI NeXUT TouKa (X, ).

5.12 CyuTasn, yto Y — ABOMHOE C/0BO, YMc/o b6e3 3HaKa, onpeaenuTsb, AB-
NAeTcA N1 rog, Y BACOKOCHbIM
a) peanunsoBaTb NOJIHbIN YCNOBHbIM OnepaTop

if (Y mod 400 = @) or (Y mod 4 = @) and (Y mod 100 <> 0)
then AL:=1

else AL:=0;
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6) peannsoBaTb NOC/eA0BaTe/IbHOCTb ONepaTopoB
AL:=0;
if (Y mod 400 = ©) or (Y mod 4 = ) and (Y mod 100 <> @)
then AL:=1

5.13 MycTb X — c/10BO, Uncio 6e3 3Haka. BbinucaTb NocsenoBaTelbHOCTb
KOMaHZ, pellatoLwmx 3agady
a) 3anucaTtb B CLUYMCNO 1, ecnm X genutca Ha 2, uan Ha 3, uan Ha 5, B Npo-
TUBHOM C/y4ae 3anucaTtb B CL yncno 0.
6) 3anuncaTtb B CL yncno 1, ecam X genntca Ha 2, (X+7) aenutca Ha 3
M (X+4) — Ha 5, B npoTMBHOM ciiydae 3anmcatb B CL Yncno 0. Pesynb-
TaT fONKeH ObiTb BbIYNCAEH KOPPEKTHO, AaXKe €C/IN 3HAYEHUA (X+7),
(X+4) He ymewatoTca B C/10BO.

5.14 PeanusoBaTtb caeayolime onepatopbl (Uncna 6e3 3HakKa)

a) ECX:=0; 6) ECX:=0;
while EAX>=EBX do repeat
begin EAX:=EAX-EBX; ECX:=ECX+1;
ECX:=ECX+1 EAX:=EAX div EBX
end until EAX=0
; deneHne EAX Ha EBX ; ECX - konunyecTtBO uuMdp
; ECX - yacTHoe ; B 3anucu 4ducna EAX
; EAX - ocTaTok ; B EBX-u4HOWi cucteme

KomaHay DIV He MCNoNb30BaTb.

5.15 B peructpe BL HaxoauTca uncno ot 0 go 15. 3anucaTb B BL CMMBOA —
COOTBETCTBYIOLLYI0 16-pryHYyto LndpY. B KauyecTBe «ByKBEHHbIX» LUPP UC-
no/sib3oBaTb 60/blINE NAaTUHCKME ByKBbI OT 'A' Jo 'F'.

5.16 MycTb B permuctpe BH HaxoAUTCca Kog cumeona us Habopa {'e’, ..., '9",
'A', .., 'F'}.3anucaTb B 3TOT PErMCTP 3HAYEHME COOTBETCTBYOLLEN LMbPbI
B 16-pMYHOI cMCTEME CUMCNIEHMA.

B.17x pQ ?

Y DQ ?
PeannsoBaTb yC/I0BHbIN Nepexos Ha MeTKy LESS, ecnn X <Y
a) nepemeHHble cofepsKaT uncna b6es 3Haka;
6) NnepemeHHble CoAep’KaT YNCAa CO 3HAKOM.
YKa3zaHue: peann3oBaTb KOMaHAy CMP AJIMHHbIX YMcen (T.e. BbluMTaHMe
X — Y C ycTaHOBKoOM ¢naros 6e3 coxpaHeHus pesy/braTta)
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5.18 MNyctb H, M 1 S — HalToBble NepemeHHble, npuyem 0 < H < 24,
0 < M S < 60. NepemeHHble H, M 1 S 334at0T TEKYLLUIA MOMEHT Bpeme-
HM CYTOK — Yacbl, MUHYTbl U CEKYHAbI COOTBETCTBEHHO. YBE/IMUYNTDL BpemA
Ha 1 cekyHay. (YyecTb cMeHy CyTOK.)

5.19N DD ? ; 4yucno 6e3 3Haka
3anucatb B peructp CL:
KO/INYeCTBO 3HaYaLWmX uMdp B AECATUYHOM 3anucK ymcna N;
6) cymmy umdp AecaTUYHOM 3anmcK Ymcna N;
B) KOJIMYECTBO HyNEW B AECATUYHON 3anMcK Yncna N;
') KOIMYECTBO HyNel N NATEPOK B AECATUYHOM 3anumcK N;
[) HAaMMeHbLUYO UMdPY M3 AeCATUYHOM 3anucy ymcna N.

5.20 Hanucatb ¢parmeHT pelweHna 3agadun. JaHa nocnenoBaTe/ibHOCTb
13 40 yncen co 3HaKOM.
a) NMocuntaTb M HaneyaTaTb KOAMYECTBO YMCEN NOC/NeA0BATENbHOCTY,
KpaTHbIX 3.
6) MocunTaTtb M Hane4yaTaTb, CKOJIbKO YMcen OKaHYMBaKoTCA Ha 0.

B.21 NycTtb N — nepemexHas-aBoMHOE /1080 (N = 1), a K — nepemeHHas-
6aiT. Echm N aBnaetca ctenenbto yncna 3 (1, 3, 9, 27, ...), 3anucatb B K co-
OTBETCTBYIOLMI NOKa3aTenb cteneru (N = 3X), B npotnsHOM cnyuae 3anu-
catb B Kuucno —1.

5.22N DB ? ; N21
F DW ?
3anucaTb B F:

a) N-e uncno ®unboHauum (Fy);
6) nepsoe 13 yncen PrnboHauum, npesocxoaawmx 10000.
(Onpepnenexue uncen ®uboHawun: F, = F, =1, B, =F,_1 + F,_,, k = 3.)

5.23 Nyctb N n K — nepemeHHble-cnosa n 2 < K < N. 3anucaTb B pe-
r'MCTP BX HAanboNbLWINI U3 OCTATKOB OT geneHunsa N Ha uucna 2,3, ..., K.

5.24 Hanucatb nporpammy peleHua 3agavu. [aHo umcno n, n > 1.
BbluMCANTD KONNYECTBO AennTenei Ymcna n, BkAtoYasa 1 n camo yumcno.

5.25N DD ? ; N>1
HanucaTb nporpammy pelueHuns 3agadn: Onpeaenunts, ABaseTca M N npo-
CTbiM Yncnom. OTBET Haneyararb.
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5.26 z DB ?
3anucaTb B Z MaKcMMasibHOe 3HadeHue BblpaxkeHua (X2 + Y?2) mod 80
B LLe/IOYMC/IEHHDbIX TOYKaX KBagpaTta0 < X < 99,0 <Y < 99.

5.27 R DB ? ; ©O<R<150
3anucatb B perncTp DX KOIMYECTBO LLEeNOYUCAEHHbIX TOUYEK HA NJ0OCKOCTH,
nonagatoLLmx B Kpyr paamyca R ¢ LEHTPOM B HaYasie KOOPAMHAT.

B cnedyrouwjux 3adayax mpebyemca Hanucamos ghpazmeHm peuwieHus 3a-
da4yu — Heobxoo0umbie dupeKMuebl ONUCAHUS NnepemMeHHbIX U KOMAHObI.

5.28 [laH TeKCT — HenycTaA noc/seA0BaTe/lbHOCTb CUMBOJIOB, 33 KOTOPOW
cneayeT Touka. MocunTaTh, CKOMbKO pa3s B TEKCTE BCTPeYatoTcA NPOMNUCHbIe
aHrnuiickne 6yKBbI (*A', 'B', ..., 'Z'). Pe3ynbTaT 3anuncaTb B EAX.

@ [aHa HenycTas nocnenoBaTeNbHOCTb CMMBOOB U3 Habopa {'@’, '1",
'2', '3', '4', '5'}, 3a KoTOpoWh cnegyet npoben. MocnenoBaTenbHOCTb
npeacTasnseT cobon 3anucb Yncia B 6-puyHOi cucteme. Beectn uncno
n 3anucaTtb ero B EAX. CY4MTaTb, YTO YMC/I0 3aNMCaAHO NPABUJIbHO U yMella-
eTcs B ABOMHOE CNOBO.

5.30 BeBoguTCca nocnenoBatenbHOCTb CUMBOJIOB M3 Habopa {'@', ..., '9'},
OKaH4YMBaloLWLaACca Npobenom — npaBuUIbHaA 3aNuCb LEA0ro Yncna B Aecs-
TUYHOM cucTeme. Mcnonb3ysa onepaumio INCHAR, BBECTU YNCNO U 3anuncaTtb
ero B pernctp EAX. CunTtaThb, UTO YMCNO YMmelllaeTca B ABOMHOE C/I0BO.

5.31 BeoauTCcA noc/ienoBaTeIbHOCTb CUMBOJIOB, OKaHUYMBatoWaAca npobe-
IOM — NpaBu/ibHas 3anmnchb LEoro Ymcaa (BO3MOMXKHO, CO 3HaKOM) B aeca-
TUYHOW cucTeme. Mcnonbsysa onepaumnio INCHAR BBECTU YMCIO M 3anmcaThb
ero B pernctp EAX. CuntaTb, YTO HMC/I0 YMELLAeTCs B ABONHOE C/I0BO.

5.32 [laHo uucno n (gBoliHoe cioBo, n = 0). NMocyntaTtb KOANYECTBO LUbP
0 1 2 B 3anucK Yncna n B 5-puYHOI cucteme. PesynbTat 3anucathb B CL.

B cnedyrowjux 3a0a4yax mpebyemca Hanucamo rosAHYIo NPo2pammy.

5.33 [laH HenycToM TEKCT, OKaHYMBAIOLWLMNCA CMMBOAOM 'h'. TpoBepUThb,
ABNAETCA /IN TEKCT 3aNMCbio Ynca B 16-puyHoim cucteme (6e3 3Haka). OteeT
(aBnseTca/He aBnAeTca) HanevyaTaThb.

@ [aHa nocnegosatenbHocTb M3 130 ymncen. OnpeaennTb M HanevaTtaTb
Hambonbllee M3 HUX. 3a4a4y pPewnTb B NPEeLNONOKEHUN, YTO BBOAATCS
yncna: a) 6e3 3HaKa; 6) co 3Hakom. lMepBoe YMCNO NOCNeA0BaTENbHOCTU
HeNb3A YNTaTb BHE LUMKAA.
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5.35 [laHa nocnenoBaTenbHOCTb YMcen, 32 NOCNe0BaTeNbHOCTbIO Cieay-
et 0. OnpenennTb M HaneyataTb Hanbosblee YNCNO NOCAeL0BaTe/IbHO-
CTW. 3aflayy peWwmnTb B NPeano/ioXKeHNN, YTO BBOAATCA YMcna: a) 6es 3Ha-
Ka; 6) co 3HakoM. MNepBoe YNCNO NOCNef0BaTE/IbHOCTU HEMb3A YNTaTb BHE
umkna. NpeasapuTenbHO BbiNUCATb aArOpUTM Ha lNacKkane.

5.36 [aHa nocnegoBatenbHOCTb M3 100 nonapHO pasnmyHbIX Yncen. Bol-
YUCAUTL Hanbosbluee U HaMMeHbLUEee U3 HUX. 33434y pewwmnTb B Npeano-
NOXKEHWUU, YTO BBOAATCA uncna: a) 6e3 3HaKa; 6) co 3Hakom. MNepsoe uncno
nocnefoBaTe/IbHOCTU Heb3A YNTaTb BHE LMKAA.

5.37 [laHa nocnegosaTenbHoCcTb M3 100 nonapHO pasnmyHbIX Yncen. Bol-
YMCAUTb ABa HamMboAbLUMX YMCAa NOCAeA0BATENIbHOCTU. 33434y pewnTb
B NpeAnoioXKeHUM, YTO BBOAATCA YMca: a) 6e3 3Haka; 6) co 3HaKoM.

5.38 [laHa nocnepgoBatenbHocTb M3 100 uncen. MNMocunTaTtb, CKOABLKO pa3
BCTPEYAETCA MUHUMAJIbHbIN 3/1EMEHT. 3a4a4y pPewnTb B NPEeANO/IOKEHUN,
yTO BBOAATCA Yncna: a) 6e3 3HakKa; 6) co 3HaKoM.

5.39 laHo 50 umcen, cpeam KOTOPbIX €CTb NO KpanHen mepe OfAHO OTpU-
uatenbHoe. HaiTn HanbonbLlee cpeam oTpULATENbHbIX YMcen. NoacKasKa:
B KaYeCcTBEe Ha4ya/IbHOro 3HAYEeHMSA MAaKCMMYMa B3ATb HaMMEHbLIEE MALUUH-
HO€ YMCNO0 CO 3HAKOM.

5.40 [aHo 150 uucen, cpean KOTOpbIX €CTb MO KpalHel mepe ogHO no-
NoxuTenoHoe. HailTn HaumeHblUee cpeay nosoxKuTenbHbIX Yncen. Moa-
CKa3Ka: B Ka4ecTBe Ha4ya/IbHOrO 3HAYeHUA MUHUMYMa B3ATb Hanbonbliee
MaLLUMHHOE YUC/IO CO 3HAKOM.

5.41 [laHa HenycTasa NocnenoBaTe/IbHOCTb YMCes, OKAaHYMBAKOLWLAACA HY-
ném.
3an|4caTb B CL 3HayeHue 1, ecin B NOCNeno0BaATENbHOCTU €CTb dne-
MeHT, npesocxogawmin yncno 100; B NpOTMBHOM C/y4vae 3anucatb
B CL 3Ha4yeHue 0.
6) HaneyaTaTb NepBbIit 3N1eMeHT, NnpeBocxoaalnii ymucno 100, ecam Ta-
KOM eCTb; B MPOTUBHOM C/ly4ae HUYEro He neyataTb. B unKkne He gonxk-
HO BbITb OMepaTopa nevyatwu.

5.42 [laHa nocnepoBatenbHOCTb M3 123 yucen co 3Hakom. Onpenenntb,
ABNAEGTCA /N 3Ta NOCNef0BaTeNbHOCTb BO3pacTatowen. Haneyatatb oTBeT
(«ABnaetca» nuam «Het»).
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5.43 [laHa nocnepoBatenbHocTb M3 200 yncen 6e3 3Haka. OnpeaenunTs,
€CTb /M B MOCNeA0BaTE/NIbHOCTU XOTS Bbl OAHO YMCNO, KpaTHOe uncay 3.
Ecnun ectb, HaneuyaTaTb NepBoe U3 TaKMX YUCes, ecIn HeT — HanevaTtaTb
coobuieHune 06 aTom.

b.44 [laHa nocnefnoBaTeIbHOCTb YMCEN CO 3HAKOM, BO3MOXKHO, NycTas; 3a
nocneaoBatenbHocTbio cieayeT 0. Onpenennts, ABAAETCA I 3Ta noc/e-
[0BaTeNbHOCTb 3HaKoYepeaytollelica. HanevaTtaTb oTeeT («ABAseTca» nam
«Het»). MycTtasa nocnenosate/ibHOCTb CHUTAETCA 3HaKoUYepeayoLLenca.

5.45 [laHa nocnenoBaTe/lbHOCTb CUMBOJIOB (OTAIMYHbBIX OT TOYKM), 33 KOTO-
poii cneayeT TouKa. OnpeaenunTb, cbanaHCcMpoBaHa 1M 3Ta NOC/e40BaTe b-
HOCTb MO Kpyr/ibiMm ckobkam. OteeT: A nnum HET.

5.46 [aHa nocnepoBatenbHOCTb M3 40 yncen. OnpenenunTb, y CKONIbKUX Yn-
cen 3Tol NocnenoBaTeNbHOCTU paBHble «coceam» (T.e. paBHbI Npeablay-
Lwee 1 nocnegytowee ynmcna).

5.47 [aHa HenycTas Noc/aeA0BaTeNbHOCTb CUMBOJIOB (OT/IMYHbIX OT TOUYKH),
3a KOTOpOM cneayeT TOYKa. HaneyaTaTtb 3Ty e NnocnefoBaTeIbHOCTb:
a) 3ameHuB BCce 'PH' Ha 'F’;
6) yoanve Bce NnWHKE Npobenbl (T. . U3 HECKONbKUX NOAPAL UAYLWLMX
npo6esioB OCTaBUTb TO/IbKO OAMH)

5.48 [laHa HenycTasa noc/iefoBaTe/IbHOCTb HEMyCTbIX €108 M3 60oAbLINX
NATUHCKMX BYKB; MeXK Ay COCeAHMMM CNIOBaMM — 3ansTas, 3a NocneaHnm
CNOBOM — TOYKa. 10ACcYMTATh KOIMYECTBO C/10B, KOTOPbIE:

a) HauMHatoTCs C ByKBbI 'S’

6) oKaHumMBatoTCA ByKkBOl 'Z';

B) HAYMHAIOTCA M OKAHYMBAIOTCA OLHOM U TOM Ke ByKBOW.

5.49P DD ? ; P>0

QDD ? ; Q>0
HaneyaTaTb Ap0o6b P/Q B BUAE BeLEeCTBEHHOro Yncna ¢ 5 umdppamm B gpob-
HOM YacTu.

5.50 X DQ ?
HaneyaTaTb 3HayeHUe X B BUAE 6e33HaKoBOro AECATUYHOTIO YMUcCna. (O6pa—
TUTb 0C060€ BHMMAHUE Ha BO3MOXKHOCTb nepenosiHeHnA B KOMaHAae DIV.)



6. MACCUBbI 33

6. Maccusbl

B aTom naparpade mcnonb3ytotcs o6o3HaveHus: [ ] — cumBonbl PBHO,
supHble [ ] — TepmuHanbHble cMBObI.

AppecHoe BbipaxkeHue ¢ moaudpukaTtopammn

umamaccuea [+] [ r32 ] [+] [ [ mHomumens * ] und.pez. | +|- KB

(1) (2) (3) (4)

Kaxaas us yacten (1), (2), (3), (4) moxkeT oTcyTCTBOBaTh.

MHoxumene ::=1 | 2 | 4 | 8 | (KB1)
KB1 [OMKHO NPUHMMATL 3HayeHue U3 Habopa {1, 2,4, 8}, fonycKaloTca CCblIKK
Bnepés,.

UHO.pez. ::= r32, Kpome ESP
KOHCTaHTHOE BblpaxkeHue BUAa nepemerHaal - nepemerHHas2 HY»KHO BpaTb B CKOB-
KW, €C/IN UCMNOb3YHTCA MOANDUKATOPBI.
3ameuyaHue. KB MOXXHO BHOCUTb B KBaapaTHble CKOOKM, Hanpumep, 3anucb [ EBX-
type A] ABNAETCA KOPPEKTHLIM BbIPaXKEHUEM.

OnepaTtopbl
type  umA maccuea ; pasmep OA4HOro 3N1eMeHTa maccmea B b6aliTax
length umsa maccusa ; AAVHA MaccuBa (MHOXUTEb B KOHCTPYKLMK DUP)
size  umsamaccusa ; pasmep maccuea (type * length)
offset umsa maccusa ; afpec Ha4yana maccuBa (CMeLLeHMe NepBOro 31eMeHTa)

KomaHpaa LEA (load effective address)

LEA r32, m
CemaHTuKa: 1) Boluncnaetca A,y BTOPOro onepanaa; 2) r32 :=Aycn-

B.1 Nyctb of fset X=1000h 1 ecTb onucaHun
X DB 1
Y DW 2
Z DD 3
Pasaenutb cneaytowme BblpaXKeHUs Ha BepHble M oWwnboYHbIe.
1) AnA HeBepHbIX BbipaXkeHUN 06bACHUTb, B YEM OLINOKa.
2) Ona BepHbIX aApecHbIX BbipaXKeHuin onpeaenmTb TUMN U cMeLleHue (co-
JepK1UMoe Mosa agpeca KOMmaHabl B 0OGbeKTHOM KOAE Noc/ie TPaHCAALUMK).

3) ,ﬂ,ﬂﬂ BEPHbIX KOHCTAHTHbIX Bblpa)‘KEHMﬁ BbIHNUCINTL 3HAYEHUE.

a) X[ESI-1]  e) EAX+ESI N) X+Y[ESI] p) Y[ESI][2*ESI]
6) X[1-EBX]  X) [EAX][EBX] ™) Y[ESP][EDI] C) X[EBX]+[2*ESI]
B) Y[EDI]-2  3)SI+2 H) Y[ESP][ESP] T) X[ 3*EDI]

r) 2-Z[EDI] ) X[BH] 0) X[ESI][ESI] y) Z[2*EBX][4*ESI]

A) EBX[EAX]  K) Z[EBX]4 n) X[ESPT[2*ESP] ¢) X[EBX]+[ESI]+2
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6.2 X DW 500h, 600h, 70eh

MycTb EBX = 8000 0000h 1 ESI = @FFFF 9102h, offset X=120FFh. YKa3aTb Uc-
NONIHUTENbHbIV agpec onepaHaa cneaytowen KomaHabl:

a) DEC X+2 r) INC X[ESI]-2 X) NEG X[EBX+ESI]+0A000 0000h
6) INC X[ESI]  A) NEG X[EBX][ESI] 3)DEC X[4*ESI]

B) INC X[ESI+2] e)NEG X[EBX][ESI]+2 M) NEG X[EBX+2*ESI]

6.3X DD 0,1,2
MycTb X 0603HaYaeT auenKky NnamaTu c agpecom 100. YKasaTb 3HaueHus pe-
rMCTPOB EAX, EBX M ECX NMoOcCAe BbINOAHEHUA CAeAyIoLLMX KOMaHA,:

a) MOV EAX, X B) MOV EAX, X+4

LEA EBX, X LEA EBX, X+4

MOV ECX, offset X MOV ECX, offset X + 4
6) MOV ESI, 4 r) LEA ESI, X

MOV EAX, X[ESI] MOV EAX, 4+[ESI]

LEA EBX, X[ESI] LEA EBX, 4+[ESI]

MOV ECX, (offset X)[ESI] MOV ECX, [EBX]

6.4 C nomoLbto 0a4HOM KOMaHabI LEA peann3oBaTth c/iegytolee aAeicTBue:

a) yBeAUYUTb 3HaUYeHMe permucTpa EBX Ha 10;

6) yMeHbLNTb 3Ha4YeHMe pernctpa EBX Ha 10;

B) 3anucaTb B pernctp EAX 3Ha4YeHue perncrpa EDI;

r) 3anucaTb B perucTp ESI 3HayeHue perncrpa EBX, yBesMyeHHoe Ha 1;

[) YBENNYMTb B TPM pas3a 3HaYeHMe pernctpa EAX (3anmcaTb B pernctp EAX
3HauYeHue 3*EAX);

e) 3anucaTtb B perucTp EBX cymmy 3Ha4€HUN perncTpos ECX 1 EDX.

6.5 X DB 75 DUP (?)
Y DW 25 DUP (?)
Z DD 58 DUP (?)

a) Cuutasn, uto offset X=0, onpeaennTb 3HaYEHUS BbipaXKeHU

offset X type X length X size X
offset Y type Y length Y size Y
offset Z type Z length Z size Z

6) BbinucaTb agpecHoe BblpaxkeHue, COOTBETCTBYOLLLEE NepBOMY d1eMeH-
TY KaKJ0ro Maccuea, U afpecHoe BblpaKeHne, COOTBETCTBYlolLee Mo-
cnegHemy anemeHTy.

6.6 X DB 50 DUP (?) ; X[0..49]
MycTb B pernctpe EBX HaxoAmMTCa aapec HEKOTOPOro 3/eMeHTa Mmaccmsa X
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(1. e. offset X+i,roe i —uncno ot 0 ao 49). TpebyeTca B 3TOM Ke perucrpe
Nony4YnTb MHAEKC (1) aTOro anemeHTa. ONpenenunTb, Kakas us cnesytoLmx
rpynn KOMaHA, NpaBuUAbHO pPeLlaeT 3Ty 3a4ady:

a) SUB EBX, X 6) LEA EAX, X B) SUB EBX, offsetX
SUB EBX, EAX

6.7 N=20
K DD ? ; 11<K<19
X DW N DUP (?) ; X[11..30]
Z DD N DUP (?) ; Z[e..19]
Bbinncatb nocnenoBatTeZIbHOCTb KOMaHA, peain3yrowmnx onepaTtop

begin X[K]:= @; Z[K]:= @ end

6.8 Q DB 256 DUP (?) ; Q[0..255] of ©..255
Cuutan, uto B pernctpe AL HaxoauTca uncno i ot 0 go 255, peannsoaTb
npucsansaHue Q[Q[i]]:=1i.

6.9 Hanucatb NOJTHYIO Nporpammy anAa peeHna 3agadn: BBECTU C K/1aBna-
Typbl4YXCNo n N3 AMana3oHa 1..26 nHanevaTaTb nepseblen 6yKB NAaTUHCKOrIo
a/'ld)aBMTa. LnKnbl He ucnonb3oBaTb.

6.10 HanucaTtb NOAHYIO Nporpammy A1a peleHna 3agayumn: BBECTU nocne-
AoBaTeNbHOCTb U3 15 yncen co 3Hakom (6aliTbl), 3anMcas UX B Maccus. Ha-
neyataTb 3/IeMeHTbl MacCcMBa, ABNAIOWMECA HEYETHBIMU YUCAaMU, B NO-
pAAKE NX BXOXAEHMUA B NOCNeA0BaTE/IbHOCTb.

6.11 OnucaTtb MaccmMB ABOMHbIX CNOB (Yncna 6e3 3HaKa). CumTas, Yto mac-
CVB 3aMO0JIHEH, HaneyaTtaTb NOCAeAHNI 31eMeHT MaccuBa.

6.12 Onucatb maccms b6anToB. CuMTan, YUTO MacCUB 3aMoJIHEH, HanevyaTaTb
nocnegHui sneMeHT MacCuBa B NPeAno/OXKEeHMN, YTO MAaCCUB COAEPKMUT

a) uncna bes 3Haka; 6) uMcna co 3HaKoM.

6.13 N=30

A DB N DUP (?) ; A[0..N-1], yucna co 3HaKkom

X DD N DUP (?) ; X[@..N-1], uyucna co 3HaKom
HaneyaTaTb anemeHTbl Macc1Ba A C yKazaHMemM X MHOEKCOB; 3aTemM Harne-
YyaTaTb TaKMM e 06pa3om anemeHTbl Maccuea X.
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6.14 N=100

X DB N DUP (?) ; X[@..N-1]

Y DW N DUP (?) ; Y[@..N-1]

Z DD N DUP (?) ; Z[@..N-1]
PewunTb cneaytolyto 3agadvy Asyms cnocobamu: 1) He UCNONb3yA MHOXKMK-
Tenb Npyn moamMduKaTope; 2) UCNOAb3Ys MHOXKUTENN NPU MoAMDUKATOPaX.

a) BoinucaTb nocnenoBaTe/IbHOCTb OMEPaToOpPOB, KOTOpas 3amnosiHAeT
maccuBbl X, Y M Z no npasuny X[i]:=i, Y[i]=i, Z[i]:=1.

6) CunTan, 4To MacCMBbI COAEPHKAT YNCNa 6e3 3HaKa, B KaXKA0M Maccuse
NocYMUTaTb KOMYECTBO /IEMEHTOB, KOTOpble 60/blle CBOEro MHAEK-
ca (X[i]>1, Y[i]>i, Z[i]>1). Pe3ynbTaThl 3anucaTtb B perucTpbl AL, AH
M DL. Ucnonb3oBaTb OAUH UMK

6.15 N=100
X DD N DUP (?) ; X[@..N-1] - 4yucna co 3HaKoMm

PewunTb cnegytoLtyto 3agavy:
a) 3anucaTtb B pernctp EAX YMC/IO HYNEBbIX 31EMEHTOB MacCcKBa X;
6) 3anuncatb B pernctp EAX HaMMeHbLUUI 3N1eMEHT MaccuBa X;
3anucatb B pernctp EAX HauMMeHbLUMA 3eMeHT mMaccuBa X, B pe-
rmcTp BL — ero nHaekc (ot 0 go 99);
r) o6HYNNUTL BCE OTPpULATENbHbIE 3/1IEMEHTbLI MAacc1Ba X.

6.16 Hanucatb nporpammy pelleHua 3agayn. Beectn nocneposaTenb-
HocTb 13 120 yncen 6e3 3Haka. HaneyaTaTb nocieaoBaTeibHOCTb B 06paTt-
HOM nopAaake.

6.17 HanucaTb nporpammy peweHunAa 3agadun. [JaH TeKCT U3 MaseHbKUX
NIATUHCKMX BYKB, 33 TEKCTOM — TOYKa. B TekcTe He 6onblie 70 CMMBOOB.
HaneuaTtaTb TeKkcT B 06paTHOM nopAasaKe.

6.18 L=31
A DW L DUP (?) ; uucna co 3HaKoMm

BbinucaTb ¢parmeHT Nporpammbl pelleHns cneaytowen 3agadun. BHyTpu
LMKNA HeNb3A MEHATb 31EMEHTbI MACcCUBa.

3ameHUTb Ha 1 NepBblit OTpULLATENbHbIN 31eMEHT MaccuBa A.

6) M3MeHUTb 3HaK y NepBOro 3/emeHTa Maccuea A, OTIMYHOro oT 1.

B) 3aMeHUTb Ha —1 NocAeAHUIN NONOKMTENbHbIA SN1EMEHT MaccMBa A.
r) U3meHUTb 3HaK y Noc/ieaHero 3neMeHTa Maccuea A, oTandHoro ot 0.
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6.19 N=25
A DB N DUP (?) ; A[@..N-1]
B DB N DUP (?)
Z DB N DUP (?)

MycTb MaccuBbl A, B U Z NpeacTaBAatoT cobol AJIMHHbIE YMCNA: KaXKabIn
3N1eMEHT MacCMBa A XPaHWUT OAHY AECATUYHYIO LUMdPY Yncna, Hanpumep,
anemeHT A[@] — cTapwas umdpa, A[N-1] — mnaglwas umbpa (eanHuubl).
PeannsoBaTb cnegytouime onepaumm ¢ 4JANHHbIMU YMCAAMU

a) Z:=A+B 6) Z:=A-B B) Z:=0-B

6.20 N=30
Z DB N DUP (?) ; Z[©@..N-1], uyucna co 3HaKoMm

PewwnTb cneaytoLyto 3agauy:
a) BblUMCAUTL MaKCUMaIbHBIN 3N1EMEHT CPeaM 3NEMEHTOB C HEYETHBIMM
MHAEeKcamu. PesynbTat 3anucathb B AL.
6) NOMEHATb 3HAKW Y BCEX 3/IEMEHTOB MaCCUBA Z C YETHBIMM MHAEKCAMM.

6.21 N=15
X DD N DUP (?); 4ducna 6e3 3Haka

a) MpoBepuTb, ynopaaoyeH M MacCUB No BO3PacTaHWMIO; OTBET Haneva-
TaTb B BM/E TEKCTA («BO3paCTaeT» UAN «HE BO3PaACTaeT»).

6) MpoBepuTb, 06PA3YIOT I INEMEHTbLI MacCMBa apuPMeETUYECKYIO NPO-
rpeccuto. Ecnm obpasytoT, HaneyaTaTb TEKCT «apudmeTmnyeckas npo-
rpeccus» 1 HaneyataTb Pa3HOCTb NPOrPeccum, ecin He 0bpasyioT Ha-
neyaTaTb TEKCT KHET».

B) MpoBepuTb, 06Pa3yIOT /N 3/1IEMEHTbI MaCcCUBa rEOMETPUYECKYHO NpPOo-
rpeccuto ¢ uenbim sHameHatenem. Eciv obpasytoT, HaneyaTaTb TEKCT
«reomeTpuYecKan Nporpeccus» U HaneyataTb 3HameHaTe b Nporpec-
CUU, ecnn He 06pa3ytoT HanevyaTaTb TEKCT KHETY.

6.22 N=100
X DD N DUP (?)

a) MNpoBepuTb, ABAAETCA N MAacCUB CUMMETPUYHbLIM; OTBET HameyaTaTb
B BMAE TEKCTA KCUMMETPUYEH» UN KHE CUMMETPUYEH Y.,
6) MepecTaBUTbL 3NeMeHTbI MaccuBa X B 06paTHOM NopsAaKe.

6.23 N=100
X DD N DUP (?)

a) UMKAnyeckn casmHyTb BEBO Ha ABe No3uLMM MacCuB X.
6) LIUKANYECKU CABMHYTbL BNPAaBO Ha ABe NO3ULIMK MaCcCUB X.
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6.24 N=100
X DW N DUP (?)

PewwnTb crneaytoLlyto 3agavy:

a) onpenenunTb, y CKOMIbKMX 3/1€MEHTOB MaccuMBa X paBHble coceam
(npeapblaylwimii 1 nocneayoLmil 3/1eMeHTbl), M 3anucaTtb OTBET B pe-
rmcTp AL;

6) ecnv neBas 1 NpaBas NONOBUHbLI MaccMBa X COBMNaAatoT, TO 06HYNUTb
nocneaHuin 3NeMeHT 3TOro MaccuBa.

6.25 N=100
X DW N DUP (?)

Onpenenntb, ecTb M B MaccmBe X coBnagatoline snemeHTbl. OTBeT
(ecTb/HeT) HameuaTaTb.

6.26 N DD ? ; uucno 6e3 3Haka
S DB 10 DUP ('@') ; cumBOonbHas cTpoka U3 uudp

Tpebyetca:
3anmcaTb B S AecaTuyHble umopbl N (Hanpumep, ana N=304 byaet
S='0000000304"');
6) pewnTb 06paTHYIO 3a4a4y: N0 MaccuBy LUMGP S NOCTPOUTL AECATUY-
HOe yncno N.
CuuTaTb, YTO MNaglas undpa Yncna cogepRuTca B nocneaHem baiite S.

6.27 HanucaTtb nporpammy pelueHusa cnegytowen 3agayn. Ana seoga 3a-
AaHa HenycTas nocnefoBaTeNbHOCTb MasiblX NATUHCKMX BYKB, 32 KOTOPO
cnepyet ToYKa. [MHA nocnegoBaTenbHOCTM He bosblwe 255. Ucnonb3ya
NOAXOAALLMA BCMOMOTraTeIbHbIM MAcCuB, pelnTb 33434y (OTBET Haneya-
TaTb):
OnpeaennTb, CKONbKO Pas3/INyHbIX OYKB BXOAMUT B 3Ty NOC/N€40BaATE/b-
HOCTb.
6) B andaBMTHOM nopsaKe HaneyaTaTb OYKBbI, BXOAALLME B TEKCT.
B) OnpenennTb, Kakan M3 BYKB Yalle BCero BCTpevaeTcs B 3TOW nocne-
[0BaTeIbHOCTU (eC/1M TaKNx BYKB HECKOJIbKO, BbIbpaTh /1t0byio).

6.28 HanucaTb nporpammy peweHua 3agayun. [laH TeKCT — HenycTtaa no-
CnenoBaTeIbHOCTb CMMBOJIOB, 33 KOTOPOI cnefyeT Touka. Hanevatatb

B NopAAKe BO3pacTaHMA BCE pas/inyHble unudpbl, BXOAALWME B TEKCT.

Ecnn B TEKCTe HET undp, HAYEro He neyaTaTb.
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6.29 A DQ 40 DUP (?) ; uucna 6e3 3Haka
3aMeHUTb NepBbIii 3N1EMEHT MacCMBa A HA MAKCUMaslbHbIA 3N1eMEHT Mac-
cuBa.

6.30 m=15
n=20
Onuncatb matpuuy A[mxn]. Cumtaa, 4TO MaTpuue 3anosHEHa, pPewunTb
3a4avy
a) MocunTaTb M HaneyaTaTb KO/IMYECTBO OTPULATE/IbHBIX 3/IEMEHTOB B A.
6) HailT1 1 HaneyaTaTb MMHUMAa/IbHbIN 31eMEHT MaTpPULbI A.

6.31 m=10
n=15
B DD m DUP(n DUP(?)) ; maTpuua B[1..m,1..n] 4yucen co 3HaKoMm
a) HaneuyataTb matpuuy B (Mo cTpokam).
HaneyaTaTb nepBbiii cTonbew, maTpuLbl B.
B) HaneuartaTtb nocsieaHuit ctonbeu, maTpuubl B.
r) HaneuyataTb maTpuuy B no ctonbuam — B NePBOM CTPOKe 3KpaHa Hane-
YyaTaTb NepBbIli cToNbel, MaTpuLbl, BO BTOPOM — BTOPOIM cToNbel, U T. 4.

6.32 N=99
A DD N DUP (N DUP (?)) ; mMaTpuua 4ucen CO 3HAKOM

a) MomeHATb 3HaKM Ha NPOTUBOMO/IOXKHbIE Y 3/1IEMEHTOB Ha rMaBHOM Ana-
roHanu.

6) O6HYNUTL 31eMEHTbI Ha NOBOYHOW AMaroHanu.

B) TpaHCNOHUpPOBaTb MaTpuLy A.

r) MpoBepuTb, ABAAETCS N MATPULE A cummeTpuyeckoi. OTBET 3anuncaTb
B pernctp AL: 1 — cummeTtpuyeckasn, 0 — Her.

6.33 MycTb B pernctpax ESI n EDI HAaXoAATCA HayaNbHble agpeca AByX
(Henepecekatowmxcs) obnacrteit NnamaTn M3 20 ABOWHbIX C/IOB B KaXKA0M.
PewwuTb cnegytowyto 3agavy:
a) 06HYAUTb BCE ABOWMHbIE C/I0Ba NEPBON U3 3TUX obnacTei (ESI);
6) 3anucaTb B KaxkAoe ABOMHOE C/10BO NepBoi obnactu ero aapec;
B) CpaBHUTb cogepknmoe obenx obnacrelt n 3anucaTb oTBET 1 (paBHbI)
nnn 0 B pernctp AL.
') CKonMpoBaTb cogeprkumoe nepsoit obnactn (ESI) BO BTOpyto 06-
NacTb.



40

7. CTpYKTYpbI
Huke ucnonb3oBaHo o6o3HauveHue {}, [ ] — metacumsonbl PBHO.

OnucaHue TMNa
COCTOUT U3 HECKONbKUX ONPEKTUB.
uma muna STRUC
onucaHue rnosns
{onucarue nons}
umaA muna ENDS

CUHTaKCUC KOHCTPYKLMM onucaHue nossa TaKoW Xe, Kak y AMPEKTUB onpeaesieHns
AaHHbIX. JlonyckatoTes nons — CTPYKTYpbI 1 3anucu (cm. §B).

OnucaHne nepemeHHOMU
ums nepemenHoli ums murna onepaHd {, onepaHd}
onepaHo ::= <>-uHuy. | KB DUP (<>-uHuu.)
<>-UHuY,. ::= < [3HaveHue nonsa {, 3HayeHue nona}] >
3HaueHue nonsa ::= | ? | KB | AB | uHuuy. maccuea | uHuy.cmpykmyper | uHuy.3anucu
UHuy. maccusa ::= KB DUP (onl)
UHUY.CMPYKMYypbl ©:= <>-UHUU.
uHuy.3anucu cMm. §F

Jonyctumble 3HaYeHuA oA onl B UHMLMANM3ALUM NONA-MACCUBA ONpeaenatTca
TUNOM 3/1eMEHTa MacCCuBa.

Onepatopbl

OnepaTopsl type, length U size NPUMEHMUMbI K UMEHU TUMNA, UMEHW NepeMeHHON
U K UMeHu nonsa. Cmblicn onepaTtopos — cm. §f.

size uma muna ; pasmep B 6ailTax ogHOM NepeMeHHOM yKa3aHHoro Tuna.
MpumeHeHue K nonto:
onepamop umAa muna.umsA rnosnqa

onepamop umsa ﬂepeMeHHOﬁ .uUmMAa nona

JocTyn K nosto nepemeHHoOM

[na poctyna K Noto UCNO/Ib3yeTcA ONepaTop TOYKA, BbipaXKeHue BbIrAaUT TaK
AB.ums nona

Tun BblpaxeHna = TunNy nons.

CmelleHne = cmelleHmne I'IEpEMEHHOVI + paccToAaHMe OT Hayana CTPYKTypbl A0
Ha4dana nona.

Ecnn B AB ecTb MoanduKauma agpecos, AB HYXKHO 6paTb B CKOOKU:
(AB) .ums nonsa

Ecnv B AB HET UMeHM NepeMeHHOW, HEOBX0AMMO yKa3aTb TUM CTPYKTYpPbI
(uma muna ptr AB) .uma nons
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7.1 DATE STRUC ; AaTa
Y DW 1997 ; rog
M DB ? ; HOMep MecsAua
D DB ? ; 4ucno
WD DB 'BockpeceHbe' ; AeHb Hepesnu
DATE ENDS

a) Onucatb nepemeHHble D1, D2, D3 1 D4 Tuna DATE CO cieayloWumMmn Ha-
YanbHbIMWM 3HAYEHUSAMM UX NOJEN (3HAK ? O3HAYAET, YTO MNOJIE HE O0K-
HO MMEeTb Ha4ya/IbHOro 3Ha4YeHun):

Y M D WD
D1: 1945 5 13 cpepa
D2: 1997 12 ? yetBepr
D3: 1980 °? ?  BOCKpeceHbe
D4: 1997 ? ?  BOCKpeceHbe
[OVpeKTMBbI, ONMCbIBatoWMe 3TN NepeMeHHble, AOMKHbI OblTb MaKCU-
MasibHO KOPOTKMMMU.

YKa3aTb 3HauYeHMe BblpaxkeHuM
1) type D1; size D1; size DATE
2) type D1.Y; type D1.D; type D1.WD
3) length D1.Y; length D1.WD; size D1.Y; size D1.WD
4) offset D1.D, ecnu offset D1=100h

7.2 TIME STRUC ; BpeMs Kakoro-TO MOMEHTA CYyTOK
HDB ? ; yac (oT © po 23)
M DB ? ; muHyTa (oT © gmo 59)
S DB ? ; cekyHaa (oT @ po 59)
TIME ENDS
Tl TIME <>
T2 TIME <>

a) 3anucaTb B nepemMeHHyto T1 3HayeHne 17 yacos 25 MUHYT O CeKyHA.

6) PeannsoBaTb npucsamMBaHue T2 :=T1.

B) YBennuntb Bpems T2 Ha 1 cekyHAy, y4nUTbIBas CMEHY CYTOK.

r) PeanusoBatb npuceBamBaHue CL:=T1<T2. CYnTaTb, YTO «KUCTMHA» M306-
ParKaeTcsa YNCAOM BFFh, «1OXKb» — YMCAOM 00h.

[7.3 Onucatb maccus T u3 70 momeHTOB BpemeHu Tuna TIME (cm. Ne [7.2).
CunTtana maccuB 3anONHEHHbIM, PeWwnTb 3a4adyy: HaneyaTaTb NepBbli U3
MOMEHTOB BPEMEHW NOCAe NONYAHA, €CAN TaKUX 3NEeMEHTOB HET, HUYEro
He neyaTaTb. (MonaeHb 12:00:00 He neyaTaTb.)
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7.4 Onucatb CTPYKTYpy DATE (AaTa) c nonsmu aeHb, mecay, rog. Onucatb
maccuB dts[0..90] aat Tmna DATE.
a) BbIUNC/IUTL 3HAYeHMA type, length, size ana maccusa dts;
6) BBectuncno k (0 < k < 90), 3anucatb B dts[k] cerogHALWHIOW AaTy;
B) 3anucaTb B Noc/iegHui 3SN1eMeHT maccuBa dts aaTy 31.12.2022;
) NOCYUTATb M HaneyaTaTb KOJIMYECTBO BECEHHMX AaT B MaccuBe.

7.5 Onucatb cTpyKTypy DATE (gata) c NoNamM AeHb, Mecal, rog, v CTPYKTY-
py PERSON (4enoBek) c nonsmu: FAM (pamunusa) — ctpoka ns 20 6ainTos,
BDATE (#aTa poxaeHus) — Tuna DATE. OnucaTb nepemeHHble P1 U P2 Tu-
na PERSON. CuMTan, YTo 3TUM NepemeHHbIM B MPOrpaMme y3Ke NpUCBOEHbI
KaKuMe-To 3HaYeHUs, PeLnTb CeayoLLyto 3a4a4y:

a) B oTAeNbHbIX CTPOKaxX Hane4yatatb Gamuaunm P1 u P2.

6) Onpeaenntb, monoxe an P1, yuem P2? OTBeT (1 — monoxe, 0 — Her)

3anucatb B AL.

7.6 OnucaTb CTPYKTYPHbIA TUN STUD (CTYAEHT) CO cAeayoWwmnmm noasmu:
FAM (bamnnunn) — ctpoKa 13 20 6aiiToB, AGE (Bo3pacT) — 1 6aiiT, MARKS (oT-
METKM) — maccuB 13 4 6aiTos. OnucaTb TaKxKe (6e3 HauaNbHbIX 3HaYeHUI)
nepemeHHyto P Tuna STUD M maccuB GR (rpynna ctygeHToB) u3 40 anemen-
TOB TOTO *Ke TUna.
CumnTasn, YTo 3TUM NEepPeMeHHbIM B MPOrpPamMme y¥Ke MPUCBOEHbI Kakne-To
3HauYeHun, pelnTb CeaylolLyto 3aa4y, OTBET 3anucaTb B peructp AL.
a) onpegenutb, ABNAETCA AN P YenoBeKOM B Bo3pacTe 17 feT, BTopas
6yKBa B dpamuanm Kotoporo — 370 «e» (oTeeT: 1 (ansertca) uam 0);
6) onpeaennTb, CKONbKO Nt0AEN U3 GR MMEIOT TOT »Ke BO3PacT, YTo U P;
B) HaneyaTaTb (B CTON6MK) damunnm Bcex cTyaeHToB rpynnbl GR;
r) HaneyataTb $aMMINIO CAMOIO MOJIOLOIO YenoBeKa U3 rpynnbl GR (/1to-
60ro, eciv Taknx HECKOJIbKO);
[l) onpeaennTb, CKONbKO NtoAel U3 GR UMEOT XOTA Bbl 0AHY OTMETKY «4»;
e) onpeaennTb, CKONbKO OTIMYHMKOB €CTb B rpynne GR;
X) onpeaennTb, eCTb N B GR XOTA 6bl 0AHa Napa oaHodammunbLEB (OTBET:
1 (ectb) nnn 0).
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8. KomaHapl pabotbl ¢ 6utamu

KomaHabl TPaKTYOT coaepXnumoe onepaHaoB Kak nocnefoBaTenbHOCTb 6UTOB,
[encTBMe BbINOAHAETCA C KaXKablM BUTOM He3aBUMCMMO, NOBUTOBO.

Noruyeckne KomaHAabl

AND opl,op2 ; opl:=opl and op2

OR opl,op2 ; opl:=opl or op2

XOR opl,op2 ; opl:=opl # op2

NOT opl ; opl:=not opl, HeycTtaHaBnuBaeT pnaru

TEST opl,0p2 ; opl and op2 6e3 coxpaHeHUs pesynbTaTa, ycTaHaBAuBaeTca ZF
Bce KomaHAbl, Kpome NOT, ycTaHaBAUBAKOT dnar ZF.

YA06HO 1CNoAb30BaTh KOMaHAbI Nepexonos

JZ meTKa ; nepexopn, ecnum ZF=1 (CUHOHMUM KomaHgbl JE)
INZ meTka ; nepexop, ecnum ZF=0 (CMHOHMM KomaHabl INE)
Casuru

Norunuyeckue

SHL opl,o0p2 ; caBur opl BneBOo Ha op2 pas3pAnos

SHR opl,op2 ; caBur opl BnpaBO Ha op2 pa3pAnoB
Lmknnyeckue

ROL opl,op2 ; NoOBOpOT Opl BNEBO Ha oOp2 pa3spAnoB

RCL opl,op2 ; noBopoT opl BneBO Ha op2 paspagos 4yepes CF

ROR opl,op2 ; NoBopoT opl BMNpaBO Ha Op2 pa3paloB

RCR opl,op2 ; NoBOpoT opl BNpaBO Ha Op2 pa3pafoB 4Yepe3s CF

TpeboBaHUs K onepaHAamM: op2 MOXKeT bbITb IM60 perncTpom CL, 1M60 KOHCTaHT-
HbIM BbIPaXKeHUEM.

Bce KomaHAbl c4BUroB ycTaHaBAMBAtOT dnar CF. Yo06HO MCMONb30BaTb KOMAHAbI
nepexoaos

JC meTKa ; nepexop, ecnun CF=1
INC meTka ; nepexop, ecnn CF=0

8.1 YKasaTb 3HaueHuA perucrpa AL 1 ¢pnara ZF nocne BbiNOJHEHUA Ceay-
oLEen napbl KOMaHA;:

a) MoV AL,1101b 6) MOV AL, 100b B) MOV AL, 100b
AND AL,0111b AND AL,011b TEST AL,011b
r) MOV AL,@F@h Z) MOV AL,1010b e) MoV AL,1e1b

OR AL,@Fh XOR AL,@FFh XOR AL,AL
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8.2 lMycTb NoA NorMyeckue nepemeHHble A 1 B BblaefieHo no 6anTy:

A DB ?

B DB ?
M NyCTb BbIBpAHO cneaytolLee NpeacTaBAeHMe 41A NOTMYECKMX 3HAYEHUI:
«/IOXb» — Hy/NeBOW 6anT, «MCTMHa» — NoboI HeHyneBol 6aliT. Peanunso-
BaTb /18 3TOr0 NpeACTaB/leHNA caeayoLme onepawnu:

a)A := not A 6)A := A and B B)A := A or B

MpeanoKnTb MalMHHOE NpeacTaBAeHne (pasmepom B 6anT) ana no-
TMYECKUX 3HAYEeHMUI, KOTOpPOEe OT/IMYHO OT WM3BECTHOro MpeacTaBAeHUsA
false =00h, true=0FFh 1 Npn KOTOPOM KOMaHAbl NOT, AND 1 OR npaBuibHO
peanusyoT N0rMyeckme onepauum oTpULaHNUA, KOHBIOHKLUN U AN3BIOHK-
LM COOTBETCTBEHHO.

8.4 Hanucatb ¢dparmeHT nporpamMmmbl — CEKLMIO AAHHbIX U Moc/ieaoBa-
TeNbHOCTb KOMaHA, ANA pelweHua 3agadun: Beectn umcno. Ecam uvmcno
HeYéTHOe, HaneyaTaTb true, B MPOTMBHOM C/Ay4yae Hane4yataTb false.
[na npoBepKn HEYETHOCTU YMCNA UCMONB30BAaTb KOMaHAy TEST.

8.5 N=3000

Y DQ N DUP (?)

K DB ?
3anucaTb B NepemMeHHyto K 3HayeHue 1, eciv MaccuB ya0BNETBOPAET yKa-
3aHHOMY HUKe YC0BUIO, U 3HadeHne 0, ecin MaccuB He ya0BNETBOPAET
ycnosuio. Teso unKkna AOMKHO cofepskaTtbh He bosiee ABYX KOMaHA, cuMTas
KomaHay loop. MpoBepsaemoe ycnosue:

a) BCe 3/1eMeHTbl MaccuBa — HEYETHbIE YUCAa;
6) B MaccuBe ecTb X0TA 6bl 04HO HEYETHOE YMCAO.

8.6 N=1000

X DQ N DUP (?)

K DB ?
3anucaTb B NepemMeHHyto K 3HayeHmne 1, eciv MaccuB yA0BNETBOPAET YKa-
3aHHOMY HUKe YC/10BUIO, M 3HadYeHne 0, eCIM MaccuB He yaoB/ieTBopAeT
ycnoeuio. Telo UMKAA AOMKHO COgepiKaTb He Bosiee ABYX KOMaHZ4, cuunTan
KomaHay loop. MpoBepaemoe ycioBue:

a) BCe 3/1eMeHTbl MaCCUBa — OTpuUUaTe/IbHble YNCNa;
6) B MaccuBe ecTb XoTA Obl O4HO OTphUaTeNIbHOE YMNC/O.
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8.7 YKasaTb 3Ha4YeHuAa pernctpa AL n pnara CF nocne BbINOJAHEHUA cieay-
OLLLEN FPYMNNbl KOMaHA:

a) MoV AL,101b  6) MOV AL,11001b B) MOV AL,110b )MOV AL,110b

SHL AL,1 SHL AL,5 SHR AL,1 SHR AL,4

O) MOV AL,OFGh  e) MOV AL,101b  X) MOV AX,1234h 3) MOV AX,1234h
ROL AL,1 ROR AL,2 SHR AH,1 SHR AH,1
RCR AL,1 RCL AL,1

u) MOV ECX,4 K) MOV ECX,4
MOV AX,1234h MOV AX,1234h

L: SHR AH,1 L: SHR AH,1
RCR AL,1 RCL AL,1
LOOP L LOOP L

8.8 X DQ ? ; 4nCno €O 3HAKOM

He ucnonb3ya KomaHAabl yCAOBHOIO Nepexoaa, 3anmcatb B perucTp AL 3Ha-
KOBbI BuTuncna X, 1.e. 1, echm X < 0, n 0 nHave.

BeBoauTca nocnenosaTesibHOCTb CMMBOJ/IOB M3 Habopa {'0', '1', '2°,
'3'}, okaHumMBalowWancs npobenom — npaBuabHas 3anNuUCb LENOro Yncna
B 4-pUYHOI cMcTeme. BBECTM UMCNO M 3anuncaThb ero B pernucTp EAX. Cuntats,
YTO YMC/IO YMeELLAeTca B ABOMHOe cnoBo. Onepaumnto YMHOMXKEHMA He UC-
Nonb30BaTb.

Mcnonb3ya KomaHay OUTCHAR, HamedaTaTb COAEPKMMOE perncTpa EAX
B BMAe uncna 6e3 3Haka B 4-puyHoi cucteme. HaneyataTb Bce Ludpbl ymc-
Na, BKAOYaA He3Havawwme Hyan. Onepaumio AeneHna He UCNoNb30BaThb.

8.11 BeoauTcAa nocsenoBaTeibHOCTb CMMBO/IOB M3 Habopa {'@’, ..., '9’,
'A','B','C','D', "E', 'F'}, OKaHuMBatlowanca npobesnom, — npaBuibHan
3anuncb Uenoro yncna B 16-pmMyHoit cucteme. Beectu yncsio 1 3anmcatb ero
B pernctp EAX. CunTaTb, YTO YMC/IO YMELLAeTCs B ABOWHOe cnoBo. Onepa-
LMI0 YMHOMEHUA HE UCMOb30BaThb.

8.12 HaneuataTb cogepkMmoe peructpa EAX B 16-puyHoli cucteme (Bo-
cemb Undp). KomaHay feneHus He UCNONb30BaTb.
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8.13 PewwuTb cneaytoulyto 3agady:

MNoacymTaTb YNCNO ABOUYHBIX €ANHUL, B 3HAYEHUU pernucTpa EAX 1 3a-
nucaTb 3TO YNCNO B pernctp DH. Teno uMkna A0NKHO cogepKaTb He
bonee TPEX KOMaHA, cYMTan KOMaHAy LOOP.

6) He ncnonb3ya KOMaHAbl AeNEeHUA, C TOMOLLbIO KOMaHAbl OUTCHAR Ha-
neyaTaTb 3HayeHWe perucrTpa EAX B Buae 6e33HaKOBOro ABOMYHOTO
yncna (32 geounyHble umopsbl). B Tene unkna He 6onee 5 KOmaHA.

MepeBepHyTb coaepumoe permcrpa EAX.

r) He ucnonb3ya KomaHAabl YMHOXKEHWA, BBECTU HE33HaKOBOE ABOMYHOE
4YMCNO U 3anucaTb ero B pernctp EAX. CuntaTb, Y4TO YMCNo 3agaHo be3
OLWMBOK, 3aKaHUYMBaeTcA Npobesiom 1 ymelLaeTcs B ABOMHOE C/I0BO.

MpoBepuTb, ABAAETCA NN COAEPNKMMOE perncTpa EAX Kak nocneno-
BaTe/IbHOCTb 6MTOB NaNMHAPOMOM (T. €. CUMMETPUYHbIM). OTBeT (aa/HeT)
Hanevaratb.

8.15 C nomoubio KoOmaHAabl OUTCHAR HaneyaTaTb 3HayYeHue perucrpa EAX
B BUAe 6€33HaKOBOro ABOMYHOTO YMcna 6e3 HezHavawmx Hynen. KomaHay
OeNeHna He NCNo/b30BaTb.

8.16 MpoBepuTb, ABNSETCS AN YMCNo Oe3 3HaKa — coaeprumoe peru-
cTpa EAX — CTeneHblo ABONKM, T. e. cywectsyeT k: 0 < k < 31, EAX = 2K,
KomaHabl YMHOXEHUA U AeNeHuMA He UCNoAb30BaTb. YKa3aHue: B ABO-
WYHOM cucTeme CTeneHb ABOMKW BbIMAAUT KaK 000..010..00, HayanbHaA
NN KOHEeYHasa NocnefoBaTeNbHOCTb Hy/el MOXKeT oTcyTCcTBOBaTb. OTBET
(pa/HeT) HaneuaTaTs.

8.17 MNpoBepuTb, ABNAETCA /N COAEPIKMMOE pernctpa EAX ymciom Buaa
2% — 1, 1.e. nocnegoBaTenbHOCTL Pa3spAA0B BbIMMAAMT Kak 000..011..1,
HayaNbHaA MOCNeA0BaTE/IbHOCTb Hy/Jeit MOMKeT oTcyTcTBoBaTh. OTBeT
(ma/HeT) HaneyaTath.

8.18Q DQ ?
K DB ? ; 0<K<63
Peannsosatb casur SHL Q,K.

N=32

X DD N DUP (?) ; X[@..N-1]
MNpeobpasoBatb MaccmMB X NO MPaBUAY: LUKAUYECKN CABUHYTb SNEMEHT
X[i] BneBo Ha i pa3pagos., anda scex i € [0, N — 1].
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8.20 Myctb X U Y — paBoMHble c0Ba, YMcna 6e3 3Haka. He ncnonb3ys Ko-
MaHZbl YMHOXEHUA U AeNleHUsA, Peanin3oBaTh Caeayollee NnpucBanBaHue:
a)Y :=4xX—Xdiv8+ X mod 16
Y:=35%X
CumnTaTb, YTO PE3yNbTAT BbIYMCAEHUI N NPOMEKYTOUHbIE pe3ynbTaTbl yMe-
LLIal0TCA B IBOMHOE CNOBO.

8.21 MycTb X — ABOMHOE CNOBO, YMcno 6e3 3HaKa. He ncnonb3ys KomaHg,
YMHOXEHUA N AeNeHUsA, BbINUCATb NOCNeA0BaATE/IbHOCTb KOMaHA, peanu-
3yIOLWNX NpUCBanBaHne

a)YV:=(X+52)div16+ X * 32

6) Y := Xmod 8 + X mod 16 + X mod 32
Onucatb nepemeHHyto Y nogxoasulero pasmepa. PparmeHT J0NXKEH KOp-
peKkTHO paboTaTb A1A Nt0ObIX UCXOAHbBIX AAHHbIX, AAXKE CIN MPOMENKYTOY-
Hble pe3y/nbTaTbl HE YMELLAIOTCA B ABOWHOE CN0BO.

8.22A DD ?
B DD ?
ZDQ ?
Myctb A, B — ABoOMHbIE CNOBa, YMcia 6e3 3HaKa, Z — YeTBepHoe C/10BO.
PeanunsosaTb «bbIcTpOE» YMHOXKeEHUe Z := A - B.
Anroputm: MycTb B = bgq-231+bgq - 230+ ...+ b, 22+ b, -2+ by, b; € {0,1}.
TorpaA-B = ((...(A"b31-24+A-b3g)-2+..+A-by)-24+A-by) -2+ A-b,.
YMHOeHMe Ha 2 peanmsyeTca CABUIOM BNEBO HA OAMH pa3pas. [erictene
« 4+ A - b;» 03Ha4YaeT, 4YTO HYKHO NpnbasnTb A, ecnn b; = 1.
MpuxogmMm K anroputmy:
begin 7:=0;
for i:=31 downto © do
begin Z<<1; {Z*2}
B<<1; {CF=b;}
if CF=1 then Z:=Z+A
end
end
34ech 3HaK << 0b603HaYaeT caABUT COAEPKMMOTO NEPBOro onepaHaa BAeBo.

BennuunHel, ucnonbsyemsle B UMKAE, XPAHUTb B permcTpax.

8.23 MycTtb A, B — 6e33HaKoBble NepemeHHble-c/10Ba, a C — nepemeHHas
TMNa dword. He Mcnonb3ysa KoMaHAbl YMHOXEHWS, peann3oBaTb onepauunto
C:=16*A+B.
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8.24 A DW ©
B DW ©
C DW o
MNepemeHHble A, B U C — NpeacTaBAaloT MHOXecTBa set of '@'..'9", cTap-

LM Ut cooTseTcTByeT '@'. (Hanpumep, mHoXecTBo {'1'} n3obparkaercs
cnoBoMm 4000h.) PeannsoBatb ciegytowme onepaumm
3anucaTtb B C MHOXecTBO {'2", '4", '5'}
3anucaTb B C 06beanHEHNE MHOXKeCTB C :=AUB
B) 3anuncaTb B C nepeceyeHne MHOXecTB C :=ANB
r) 3anucaTtb B C pa3HOCTb MHOXecTB C :=A\ B
PacneyaTaTb MHOXecTBO C: HamneyaTaTb BCE 3/1eMeHTbl, BXodslue
B MHOecTBO C.
MycTb CL coaep*KUT cumBo. MNpoBepuTb, NPUHAANEKUT N MHOMXKe-
cTBY C cMMBOA CL. Pe3ynbraTt (OFFh — true, @ — false) 3anucatb B AL.

8.25 HanucaTb nporpammy peleHua 3agaun. [aH TekcT — nocnepo-
BATE/IbHOCTb CTPOYHbIX NATUHCKUX OYKB, BO3MOMKHO MycCTas, 3a KOTO-
poli cnepyet Touka. B andaBUTHOM NopsaKe HaneyataTb BCE Pas/iMyHble
BYKBbI, BCTpEUalOWMECA B TeKCTe. XpaHMTb BYKBbl TEKCTa B MHOMECTBe
set of 'a'..'z'; ANA NpeacTaBAEHUS MHOXECTBA MCNO/b30BaTb ABOM-
HOe C/0BO.

8.26 HanucaTtb nporpammy pelieHua 3agauun. [aH TeKCT — nocnegosa-
TEeNbHOCTb CTPOYHbIX TATUHCKMX BYKB, BO3MOKHO MyCcTasn, 3a KOTOPOW ce-
AyeT Toyka. MocynTaTh, CKONbKO Pa3INYHbIX OYKB BXOAMUT B TEKCT. XpPaHUTb
OYKBbl TEKCTA B MHOXecTBe set of 'a'..'z'; ons NpeacTaBAEHUS MHO-
YKeCTBa MCMob30BaTb ABOMHOE C/10BO.

8.27 X DB 13 DUP (?) ; X: array [1..13] of ©..3

PX DD ? ; PX: packed array [1..13] of 0..3
Ona  XpaHeHMA  OAHOrO  3nemMeHTa  MmaccmBa X AOCTAaTOYHO
AByX 6utoB. PeanusoBatb paboTy € ynakoBaHHbIM  Maccu-
BOM PX: packed array [1..13] of 0..3.

a) YnakoBaTb MaccuB X B AiBOMHOE C/IOBO PX, T. €. 3anucaTb 3JIEMEHTbI
maccuBa X B PX: X[1] — B ABa cTaplume 6uta PX, X[2] — B ABa cneay-
owmnx buta n T. 4.

6) PacnakoBaTb PX B MaccuB X: 3aM0/IHUTb MAacCUB X 3/IEMEHTAMM, Xpa-
HAWMMUCA B PX.

B) BBectnuncno k, 1 < k < 13 v 3anucatb Hosb B PX[k].

r) Beectnumcno k, 1 < k < 13 1 HaneyaTtaTb anemeHT PX[k].
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9. 3anucm
Huke ncnonbsosaHo o6o3HauveHue {}, [ ] — metacumsonbl PEH®.

OnucaHue TMNa

umsa muna RECORD ums nona : KB1 = KB2 {, umanona : KBl = KB2}
KB1, KB2 6e3 ccbiNoK Brnepén; KB1 — WupKUHaA nona B 6BuTtax, KB2 — Ha4vanbHoe
3HaYeHWe NoAs No YMONYaHUIO.
MmeHa none 4onxHbl 6bITb YyHUKanbHble. CyMmMapHas WMpKHa nonemn He bonblue
32, 3aMu1Cb He MOXKEeT NPEBOCXOANTb ABOMHOE COBO.

OnucaHue nepemeHHOM
umsa nepemerHold umsa muna onepard {, onepard}
onepaHd ::= <>-uHuy. | KB DUP (<>-uHuy.)
<>-uHuy. =< [3HaveHue nonsa {, 3HayeHue nona}] >
3Ha4yeHue nons = | KB
OnepaTopbl U 3HAYEHUE UMEHU NONA
um#A noas — NPaBbl CABUT
(Ha ckonbKo BUTOB CABMHYTL BCHO 3anMMCb BMPABO AJ/18 BblpaBHUBaAHWUA MOASA NO
npaBoW rpaHuLe)
width ums noss (width uma muna) — wupwuHa nons (3anucu) B buTax
mask ums nons (mask uma muna) — GUTOBaA MacKa 414 BblAeneHns nons (3anucu)

9.1 lMycTb ecTb onncaHmne TMNOB
R1 RECORD A:1, B:2=3
R2 RECORD M:5=2, N:10, L:12=0
a) YKas3aTb 3Ha4YeHMA BblpaxKeHU type R1, type R2.
6) Tun R1: BbIYUCAUTb 3HAYEHUSA BblPArKEHWUM
width R1, width A, width B;
mask R1, mask A, mask B;
A, B.
Tmn R2: BbIYMCANTb 3HAYEHUSA BbIPaXKEHUN (3HAYEHUA MACOK YKa3aTb
B 16-puyHOM cucteme)
width R2, width M, width N, width L;
mask R2, mask M, mask N, mask L;
M, N, L.

B.2 Ectb onucaHme Tuna

R RECORD A:3=2, B:3, C:10=3FFh
YKasaTb, Kak 6yAyT 3anosiHeHbl NosA NepPeMeHHbIX, OMUCAHHbIX Caeayto-
WUMKU AMPEKTUBAMM

a)Vvi R <> 6)v2 R <1,2,3> B)V3 R <,,7> T)V4 R <7>
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9.3 OnucaH TMn time — momeHT BpemeHu (B 12-yacosom dpopmarte) ¢ no-
NAMM Yac, MUHYTa, CeKyHAa
time RECORD h:4=0, m:6=0, s:6=0
M ONucaHa nepemeHHas T Tna time
T time <>
a) CuuTtan, 4yTo NnepemeHHan T NOy4nIa HEKOTOPOE 3HaYEHUe, Haneyva-
TaTb 3HAYeHWe T B BMAE Yac:MUHYTa:CceKyHaa, pasaenssa nonsa gsoe-
TOUNAMMN.
6) BBECTU TPM YMC/Ia — YaC, MUHYTY U CEKYHAOY — W 3aMOIHUTb NoAsA ne-
peMeHHOM T.

9.4 time RECORD h:4=0, m:6=0, S:6=0 ; 4ac, MWHyTa, CeKyHAa
Onwucatb maccus T u3 70 anemeHTOB TMNA time. BoinucaTb nocnegoBaTenb-
HOCTb KOMaHA, AN1A peLlleHnA 3a4a4m

a) NMocynTaTbh KONMYECTBO 31IEMEHTOB MACcCMBa, Y KOTOPbIX MONE CEKYHAA
PaBHO HyAIO.

6) NocumTaTb B MaccmBe T KOJIMYECTBO MOMEHTOB BPEMEHW A0 7.00.

B) BbluMCANTb HanbobLKIA 31eMeHT B Maccuse T. [IpocmoTp nepsoro
3NeMeHTa MaccuBa M3 LUMKAA HEe BbIHOCUTb. 3HaYeHWe HanbonbLiero
aniemMeHTa HaneyartaTb.

r) Bol4MCAUTb HaMMEHBLUMIA 31eMEHT B maccuse T. [IpocmoTp nepBoro
3/leMeHTa MacCMBa M3 LMKAQ HE BbIHOCUTb. 3HAaYeHMe HauMeHbLlero
a/leMeHTa HaneyartaTb.

4) Onucatb mins — nepemeHHylo Tuna time. 3anucaTtb B mins ane-
MEHT maccmea T, Y KOTOPOro nojie s UMeeT HauMeHbLUee 3HayeHue.
Ecnn TaKnx aN1eMeHTOB HECKOJIbKO, 3anmMcaTb t060M 13 HUX.

e) OnucaTb maxm — MepemeHHylo TMna time. 3anucaTb B maxm 3ne-
MEHT MaccuBa T, y KOTOPOro nose m Mmeet Hanbosibllee 3HaYeHue.
Ecnn Taknx anemeHTOB HECKOJIbKO, 3anmMcaThb 1t060M 13 HUX.

9.5 time RECORD h:4=0, m:6=0, s:6=0

day STRUC
WD DB 11 DUP (' '),0 ; AeHb Hegenu

T time <> ; Bpema cpabaTbiBaHuA b6yaunbHUKA
day ENDS

Onwucatb maccmB D u3 365 anemeHToB TMNa day (D[1..365]).
a) 3anucaTb BO BTOPOI 31eMeHT maccuBa D 3HayeHue D.WD='cpeaa’,
D.T=6 4YacoB 45 MUHyT.
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6) HaneuaTaTb MHAEKCHI 31€MEHTOB MaccuBa D, Y KOTOPbIX Bpema cpa-
6aTbiBaHNA ByANNbHUKA NO3Xe 9.00. CuMTaTh, YTO HyMepauua e-
MEHTOB HaumHaeTca ¢ 1.

B) HaneuataTb Ha3BaHMe AHA Heaenu, Koraa byannbHUK cpabaTbiBaeT
nose Bcero.

9.6 OnucaTtb 3anucb DATE ANnA XpaHeHuA faTtbl B 21 BeKke ¢ Nonamu rog
(oT 00 mo 99), mecau 1 aeHb. OnucaTb NnepemeHHble D1 1 D2 Tuna DATE.

a) 3anucatb B permcTp AL yncno @FFh, ecnm D1 meHblue D2, 1@ — B Npo-
TUBHOM C/ly4ae.

Haneuatatb pgaty D1 B ¢opmaTe AeHb.mecAu.rog (Hanpumep,
1.1.2020)

HaneuataTb gaty D1 ¢ yKkasaHuem TPExbyKBeHHOro ob603HaYeHus me-
caua (Hanpumep, 1 aHB 2020). HanucaTb dparmeHT nNporpammbi:
HeobxogMmble faHHbIe M KOMaHApbI.

r) OnucaTtb maccus X U3 47 anemeHTOB TMna DATE. CunTas, YTo Maccus
3aMO/IHEH, BbIYMCANTDL M 3aNncaTb B HaTOBYIO NepemMeHHyo S Kon-
4YecTBO NEeTHUX AaT B Mmaccmee X.

9.7 OnucaTtb CTPYKTypy STUD (CTyaeHT) ¢ nonamm SNAME (bammnma), NAME
(vmA) n BDAY (oeHb poxkageHus). Mona SNAME, NAME — CTPOKM, nose BDAY —
3anucb. Onncatb maccms Gr 13 25 cTpyKTyp TMNa STUD. Cyntasa maccus 3a-
NMOJIHEHHbIM,
a) nocunTaTb KONMYECTBO CTYAEHTOB, POLMBLUMXCS B sAHBape (oTBeT
3anucaTb B EAX);
6) HanevyaTaTb GaMWUIMIO U UMS CAMOTO MAAALLErO CTYAEHTA.

10. CreK
KomaHabl 3anucu B ctek
PUSH op ; op - r32, m32, i32
CemaHTuKa: 1) ESP := ESP — 4; 2) [ESP] :=op
PUSHFD ; PUSH EFlags
KomaHab! B3ATUA U3 cTeKa
POP op ; op - r32, m32
CemaHTuKa: 1) op := [ESP]; 2)ESP:=ESP+4
POPFD ; POP EFlags

10.1 MCI‘IOﬂb3yH nobble PerncTpbl Kak BCnomoraTtesibHble, ONMMcaTb 4Yepes
Apyrne KomaHabl AeCcTBME KOMAHAbI:
a) PUSH EAX 6) POP EAX
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10.2 YKa3aTb 3Ha4YeHns 6alAToB c agpecamu ESP, ESP+1, ESP+2, ESP+3 nocne
BbINOJIHEHMA KOMaH[,

MOV EAX,01020304h
PUSH EAX

10.3 Bbinucatb ¢parmeHT nporpammbl: BBoauTtcs nocnegoBaTebHOCTb
CMMBO/I0B, 32 KOTOPOW cneayeT To4Ka. HaneyaTatb nocnefoBaTe/IbHOCTb
B 0bpaTHOM nopagkKe. Eciv nocnenoBaTenbHOCTb NyCTan (BBEAEHA TO/IbKO
TOYKa), HUYEero He neyaTartb.

10.4 BoinucaTb ¢pparmeHT Nporpammbl, B KOTOPOM BBOAMTCA NOCaen0Ba-
TENbHOCTb HEHYNEBbIX YNCEN, 3aKaHYMBAIOLLAACA HYNEM, U 3TN YNCNA Bbl-
BOAATCA B 0OpAaTHOM NopALKe, HO TO/IbKO EC/IM CPeam HUX HET OTpULLaTe N b-
HbIX YMcen (B NPOTUBHOM C/ly4ae HUYEro He BbIBOAUTbL). McxogHoe 3Have-
HUe perncrpa ESP A0/IKHO ObITb COXPaHEHO.

HanucaTb MOAHYIO Mporpammy pelleHusa 3agayv. [aHo uucno n,
n > 0. HaneyaTaTb KBaApaT Pasmepom n X n U3 CMMBO/OB '*'. [1na pe-
a/M3aLMm BAOXKEHHbIX for MCNONb30BaTh CTeK.

10.6 ®parmeHT nporpammbl. Onucatb matpuuy A[m X n], anemeHTbl —
CNOBa, YMCNa co 3HaKom. CumTad, YTO MaTPULA 3anNOJHEHa, BbIYNCAUTL
M HamneyaTaTb MaKCMMaJibHble 3/IEMEHTbI CTPOK MaTpuubl A (Kaxgoe ymc-
N0 — B OTAEeNbHOM CTpokKe). Jna peanusaumm BAOKEHHbIX for UCNOAb30-
BaTb CTeK.

10.7 Onucatb matpuuy A[m X n], anemeHTbl — ABOMHbIe CNI0BA, YMCNA CO
3HaKoOM. 3anucaTtb B EAX MaKCMMasibHbIM 31eMeHT maTpuubl. 18 peanvsa-
LMW BNOXKEHHbIX for MCNONb30BaTh CTEK. B KauecTse HayaibHOro 3HaYeHus
EAX MCMO/1b30BaTb MMHUMaJIbHOE OTPULLaTENbHOE YUCIO.

10.8 OnucaTb maTpuuy A[m X n], anemeHTbl — ABOMHbIE C/I0BA, YNC/IA CO
3HakoMm. OnucaTb NepemeHHble min, im, jm — ABOMHbIE CNOBa. 3anucaTb
B min MMHUMA/bHbIN 31EMEHT MaTpuLbl, @ B im, jm — ero nHaekcol. Ecnm
MWHMMAJIbHBIX 3/IEMEHTOB HECKOJIbKO, COXPaHUTb MHAEKCbI NepBOro Hal-
AeHHoro. ina peannsaumm BNOXKEHHbIX for UCMO/Ib30BaTb CTEK.

10.9 NycTb B cTeK 3anncaHo 40 ABOMHbIX CN0B. Peann3oBaTb YKasaHHYO
HUKe onepauunto. Ecnm B 3aaye He yKa3aHO obpaTHOe, CTEK He NOPTUTD.
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a) MomeHATb mecTamm ABa «BEPXHUX» 3NEeMEHTA (ABOMHbIE CNoBa) cTe-
Ka, COXPaHWB NPW 3TOM 3HaYEHUSA BCEX PErUCTPOB U He UCNO/b3ysA ne-
pemeHHble.

6) He BbIHMMas 3/1eMEHTbI U3 CTEKA, MOCYMTATb KOJIMYECTBO 3/IEMEHTOB,
paBHbIX Hyt0. OTBET 3anucaTb B perncrTp AL.

B) He BbIHMMas 3/1€MEHTbl U3 CTEKa, 3aMeHUTb BCe HEYETHble YMcna
B CTEeKe Ha uymcno 1.

r) He BbIHMMas 3/1eMeHTbl U3 CTEeKa ONpeaeNnTb, eCTb JIN B CTEKE XOTA
6bl ABa OAMHAKOBbIX ABOWHbIX cioBa. OTBET 3anucaTtbh B perncrp AL:
1 — ectb, 1A 0 — HerT.

[) He BbIHMMas aneMeHTbl U3 CTeKa, PacCMaTPMBas 3N1eMeHTbI CTeKa Kak
agpeca (cmeleHns) HEKOTOPbIX 6ANTOB N3 cerMmeHTa JaHHbIX, OBHY-
JINTb BCe 3TN HanThI.

e) He BblHMMasA 31eMeHTbl U3 CTeKa, pacCMaTpuBas 3/1eMeHTbl CTeKa
Kak agpeca (cmelleHMa) HEKoTopbiXx 6alTOB M3 cermMmeHTa AaHHbIX,
NoACUYNTaTb KONNYECTBO YETHbIX Yncen cpeam aTux 6aiTos, 3anmncatb
pe3ynbTat B AL.

10.10 MycTb B cTeke 3anmcaHo 200 ABOIMHbIX C1OB U NYCTb B CEIMEHTe AaH-
HbIX onucaH maccus X M3 200 aBoHbIX cnoB. He ncnonb3aya KomaHay POP
N He U3MeHsA 3HauyeHne perncTpa ESP, CKOMMPOBaTb COAEPKMMOE CTEKA
B MaccuB X («BepxHee» ABOMHOE C/1I0BO CTeKa A0/XKHO HbITb 3aNMCaHO B Ha-
YasbHbIN 3N1eMeHT Maccuaa).

10.11 Mcnonb3ys TONbKO onepaLunto OUTCHAR, BbIBECTU COAEPKMUMOE pPerun-
CTpa EAX B BUAE

a) 6e33HaKOBOro AecATUYHOro YNCNa;

6) 3HakoBoro gecaTMuHoro umcna.

10.12 Hanwucatb nporpammy. [laH HENYCTOM TEKCT COCTOALUMM U3 KPYIbIX
N KBaZpaTHbIX CKODOOK, 32 TEKCTOM CaeayeT ToYKa. [1poBepuTb TEKCT Ha Co-
rNacoBaHHOCTb CKOOOK. HaneyaTaTtb oTBeT Yes uan No.

10.13 HanucaTb nporpammy peLueHua 3agauu: [laH HenycTol TeKCT, COCTo-
AWmin n3 umdp, 3HaKoB BUHAPHbIX onepauuii +, -, * 1 /. 3a TEKCTOM c/e-
[AyeT 3HaK paBeHCcTBa (=). TeKCT NpeacTaBafeT co6oin KOPPEKTHYHO 3anucb
dopmynbl B NOCTPUKCHOM BUAE. BBECTU TEKCT, BbIYMCANUTL 3HaYeHUe dop-
MY/bl U HaMeyaTaTb Noay4YeHHoe 3HaYeHne. CYNTaTb, YTO MPOMEKYTOUHbIE
pe3ynbTaTbl HE NPEBOCXOAAT pa3mepa ABOMHOMO C/I0Ba M YTO onepauma /
nsobpaxkaert div.
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10.14 HanucaTb nporpammy A8 pelleHmn cieaytolein 3agaum.

a) AnAa BBOAA 3ajaHa MOCAeAO0BaTENbHOCTb CMMBOOB, NPeACTaBAAIo-
was cobou (6e3 owmnboK) popmyny cnegytowero smaa:
(popmyna) ::= (undpa) | ((bopmyna)(sHak)(popmyna))
(3HaK) 1=+ | -
(undpa) =@ |1|2|3|4|5]6|7]8]9
BblumMcanTb 3HaueHue atot popmynsbl. (Mpumep: ((5-2)+7) — 10)

6) AnAa BBOAA 3aj4aHa MOCAeAOBaTENbHOCTb CMMBOOB, MNPeACTaBAAIo-
was cobou (6e3 owmnboK) popmyny cnegytowero smaa:
(popmyna) ::= (undpa) | M((bopmyna),(bopmyna))
| m((popmyna),(bopmyna))
(unppa) =@ |1]2[3]4[5]6]7]8]9
rae M TpakTyeTcs Kak max (Makcumym), a m — Kak min (MUHUMYM).
BbluncanTb 3HaYeHue 3Toit popmynbl. (Mpumep: M(2,m(5,7)) = 5)

11. NMpoueaypbl

OnucaHue npoueaypbol
umsa npoyedypsi PROC
; KOMaHObI

umsa npouyedypsi ENDP

Mepepaya ynpasneHums
CALL ums npoyedypeol ; BbI30B npoueaypbl

CemaHTuKa: 1) agpec Bo3BpaTa — CTek; 2) JMP umsa npoyedypel
RET [KB] ; BO3BpaT U3 npouenypsl

CemaHTuKa: 1) M3 crteka BblHMMaeTcs agpec Bos3Bpata; 2) Ecnm ectb KB, TO
ESP := ESP + KB; 3) nepexog, no agpecy Bo3Bparta.

CTaHAapTHbIe NPosior U anuor
Mponor (BxogHble pgeiicTeuA)

; HacTpoiika ykasaTensa Kagpa cTeka (npu nepefadve napameTpoB B CTeke)
PUSH EBP
MOV EBP, ESP
5 CO3haHUe NIOKa/IbHbIX NepemMeHHbIX
SUB ESP, KB ; KB = obuuit pa3mep NOK. NepemMeHHbIX
; COXpaHEeHMe WUCMOoJIb3yeMblX perucTpoB
PUSH ...
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3nunor (BbiXxogHble AencTeusa)

5 BOCCTaHOBJIeHME UCNONb3yeMblX perncTpos
POP ...

5 YHUYTOXEeHWEe JIOKaJIbHbIX MepemMeHHbIX
MOV ESP, EBP

; BOCCTaHoBneHue EBP
POP EBP

5 BO3BpaT C yAdaneHnem napameTpoB U3 CTeKa
RET [KB]

Mackanesckas ¢yHKUMA peannsyeTca Ha accembiepe npoueaypoi, pesynbrat
BO3BpaLLaeTca B akkymynatope (AL, AX, EAX B 3aBMCMMOCTM OT TUNa pesy/bTaTa).
Mpu nepenaye NapameTpoB B CTEKe BeAyLlLas YacTb KNagET napameTpbl B CTEK
B NopsAfKe, 0bpaTHOM TOMY, KaK OHM Nepeyuc/ieHbl B 3aro/loBKe npoueaypbl.
(MepBblit NapameTp NpoLeaypbl NEXKUT B CTEKE BbiLLE BCEX.)

11.1 Ucnonb3ya pernctp EAX Kak BCMOMOraTe/ibHbI, ONucaTb Yepes apy-
rme KOMaHAbl 4ENCTBME KOMAHAbI:
a) CALL P 6) RET n

11.2 Onucatb npouenypy PrLD(n,p: dword), KOTOpasa nevyaTtaeT MmaagLyo
unodpy umcna n (6e3 3Haka) B CUCTEME CYMCIEHUA MO OCHOBaHWIO p. MNepe-
[aBaTb NapameTpbl B perucTpax.

11.3 [1na 3aronosKa npoueaypbl
procedure P(a: dword; var b: dword)
U CEeKUMU OaHHbIX
.DATA
x DD 1
y DD 7
BbINMMCaTb NOCNeA0BaTe/IbHOCTb KOMaHA, peannsyloLlyto Bbi30B
1) P(5, y); 2) P(x, ¥); 3) P(x+2, y);  4)P(x, x).
a) NapameTpbl NepenaoTca B perncTpax: EAX — nepsbli napameTp, EBX —
BTOPOM NapameTp.
6) MapameTpbl NepesatoTcs B CTEKE.

11.4 3aron0BOK Npouenypbl UMeeT BUA,
procedure P (x: ptype);
MapameTp nepenaérca B cTeke. MycTb EBP ycTaHOBNEH Ha 6a3y cTeKa cTaH-
AapTHbIM 06pa3om. Bbinncatb dparmeHT npoLeaypbl P, KOTOPbLIN 3aNUChI-
BaeT B aKKYMY/NATOP 3Ha4YeHMe napameTpa X, ecam
a) ptype = char
6) ptype = integer (cooTBeTcTBYET word)
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B) ptype = longint

11.5 3aronoBokK npoueaypbl UMeeT BUA,
procedure S (var x: ptype);

MapameTp nepenaérca B cTeke. MycTb EBP ycTaHOBAEH Ha 6a3y cTeKa CTaH-
AapTHbIM 06pa3om. Bbinucatb dparmeHT npoueaypbl S, KOTOPbIA 3aNUChI-
BaeT B aKKYMy/IATOP 3HA4YeHMe napameTpa X, eciu

a) ptype = char

6) ptype = integer (cooTBeTcTBYET word)

B) ptype = longint

11.6 Hanucatb nporpammy, KoTtopaa BBOAUT 4 MNONOXKMTENbHbIX 4YMCAa
N onpeaensieT ux Hanbonbwnii obWM aennTenb. B nporpamme onucatb
M UCNONb30BaTb GYHKLMIO HAaxoXAeHUA Hanbonbluero obLero aenntens
ABYX YnUCeN C Nepenayen napameTpoB No 3HAYEHUIO B perncTpax EAX 1 EBX;
pe3ynbTaT BO3BpaLlaTh B EAX.

Cnedyrouwue 3a0a4u pewumo 6 08yx eapuaHmax: a) c nepedayeli napa-
mempoe 8 peaucmpax; 6) ¢ nepedayeli napamempos 8 cmekKe. Tpeby-
emcAa yKasoleamo uHmepdgelic npoyedypol (M. e. 30201080K npoyedypbl
Ha lMackane).

A1.7x pQ ?

Onucatb npoueaypy OUTB, KOTOpas nedyataeT B BUAE ABY3HAYHOro (6es-
3HaKoBOro) 16-pMYHOro Yncna 3HayeHuwe 3agaHHoro 6anta. Ucnonbsya
3Ty Nnpoueaypy, Bbinucatb pparmeHT OCHOBHOM NPOrPaMmbl, NeYaTaroLLni
3HayYeHue nepemeHHon X B 16-puyHom Buae.

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

OnucaTb npoueaypy SETABS, KOTOpoW nepeaaetcs agpec (cmeleHue)
HEKOTOPOro 3HaKoBOro 6aliTa NamATM M KOTOpPasa 3aMeHsIEeT ero 3HauyeHune
Ha abcooTHYI0 BeNMYUHY. MpeaBapUTeNbHO BbINUCATb 3aro/I0BOK NpoLie-
Aypbl Ha Mackane. Mcnonb3ys 3Ty npoueaypy, BbinucaTb GparmeHT OCHOB-
HOM Nporpammbl AN5 pelleHna ceaylollel 3aaadun: npu X[e]>X[27] 3a-
MEHUTb Ha abCONIOTHYIO BEAMUMHY 3HAYEHME d1emeHTa X[27], UHaye —
anemeHTa X[0].

11.9A DD ? ; 4yucna co 3HaKoOM

B DD ?

cCDD ?
Bbinncatb ¢parmeHT OCHOBHOM MPOrpammbl, B KOTOPOM 3HaYeHUA nepe-
MEHHbIX A, B M C nepepacnpeaensoTcs Tak, YTobbl oKkasanocb A = B = C.
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[na pelieHumn 3Tol 3aga4m onmcaTb npoueaypy MAXMIN(X,Y), KoTopas ne-
pepacnpeaensaer 3HaYeHUA X U Y Tak, 4Tobbl Honbliee U3 HUX OKa3anoch
B X, @ MeHblee — B Y. [lpeaBapuTenbHO HanucaTb 3aro/I0OBOK Npoueaypbl
W BeAyLLyIo YacTb Nporpammsbl Ha Mackane.

11.10 Onucatb npoueaypy NGT(x,y), KOTopas peanusyeT npucsavBaHue
X:=-y ANA NepemMeHHbIX TUna word.

11.11 OnucaTtb npoueaypy NextDig, KOTopaa BbluUCAAET undpy, cneayto-
wyto 3a umdpoi d, cumtas yto 3a 9 cneayet 0. Peannsosatb npoueaypy
C YKa3aHHbIM HUXKe UHTepdelricom.

a) procedure NextDig(var d:byte);

npoueaypa peanunsyet onepaTop d:=cnen.uudpa(d)

6) function NextDig(d:byte):byte;
BbinmMcaTb NOMHYO Nporpammy, KoTopasa BBOAMT No ININT undpy v neva-
TaeT ABe cneayloume 3a Hel umdpbl.

11.12 A DB 60 DUP (?) ; uucna cO 3HaKoMm
B DB 101 DUP (?)

OnucaTb Npoueaypy OUTARRS, KOTOPOW NepeaaeTcs HayabHbIl agpec 3Ha-
KoBOro 6aToBOro MaccmMsa M YMCI0 3/IEMEHTOB B HEM M KOTOpasa nedara-
eT 3TOT MaccuB. BbinmcaTb 3arosI0BoK npoueaypbl Ha Mackane. Ucnonb3yn
3Ty npoueaypy, Bbinucatb pparmeHT OCHOBHOMN NPOrpammbl A1 pelleHns
cneaylollen 3a4aumn: eciv nNocieaHnii 3S1eMeHT MaccuBa A paBeH cpeaHe-
MY 3/1eMeHTY MacC1Ba B, Toraa Hane4yaTaTb MaccuB A, MHa4e — Maccus B.

11.13 A DB 500 DUP (?) ; 4uc/ia CO 3HaKOM

B DD ?
Onucatb npoueaypy SUM(X,N,S), KOTOpada npucBavBaeT napameTpy-
OBOMHOMY C/IOBY S CYMMY 3/IeMEHTOB MaccuBa X M3 N 3HAKOBbIX 6alTOB.
BbinucaTb 3aronoBok npoueaypobl Ha MNackane. BoinncaTb KOMaHAbl, COOT-
BETCTBYIOLLME Creaytowemy obpalleHnio K npoueanype: SUM(A,500,B).

11.14 Onwucatb npoueaypy F(X,N,P), onpeaenatoulyto, CKONIbKO 31eMeH-

TOB MaccuBa X 3 N 6anToB paBHO 6alTy P, N BO3BPaALLAIOLLYIO pe3yabTaTt

yepes pernctp AL. BoinmcaTb 3aronoBok npoueaypbl Ha Mackane (1o by-

AeT GyHKUMA). Mcnonb3oBaTh 3Ty Npoueaypy 411 BblYMCAEHUA 3HAYEHUA
K:=F(A,70,F(B,30,K))

roe A — maccus n3 70 6aintos, B — maccuB 13 30 6aiToB, a K — 6alitoBan

nepemeHHas.
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fL1.15 Onucatb iornyeckyto GyHKUMIO SYM(X,N), ONpesensioLLyo CUMMET-
PUYHOCTb MaccMBa X M3 N 3/1eMEeHTOB — ABOMHbIX C10B. CYMTaTb, 4TO true
KOAMPYeTCa YNCNOM OFFh, false — 4MCAOM 0.

11.16 OnucaTb npoueaypy SHIFT23, KOTOPOI NepenaeTcs HavaabHbIM ag-
pec HeKkoToporo maccusa n3 100 6aiToB M KoTopasA 3a OAWH MPOCMOTP
3TOr0 MaccMBa LMKANYECKN CABUIaeT ero afieMeHTbl Ha 23 no3nuuun ene-
pen (sneso). B cBoelt paboTe npoueaypa A0/1KHA UCNONb30BaTb BCMOMO-
raTe/ibHbI MacCuB, OTBEAA EMY MECTO B CTEKe.

B cnedyrowux 3adauyax cnocob nepedayu napamempos (e peucmpax
unu e cmeke) yKasaH e ycsaoeuu.

11.17 B 3aga4e Hy»XXHO HanUcaTb NOAHYIO Nporpammy. OnucaTb npoueay-
py MD(n,d), peanusytowyto npmuceBanmBaHme d :=HammeHbwas umodpa (n).
Ncnonb3ya npoueaypy, pewntb 3aga4y: Beectn Tpn uncna. Hanevatatb aTn
yucna B NopagKe BO3pacTaHUA MX HaMmeHbwwux umodp. (Hanpumep, onn
yncen 325,170, 3 Hy*KHO HaneyaTaTb 170, 325, 3). Mepenaya napameTpos
B CTEKe.

11.18 OnuncaTtb npoueaypy MAXLET AnA onpeneneHus, Kakaa us 6onblumx
NATUHCKMX BYKB Yallle BCEro BCTPEYaAETCA B CUMBO/IbHOM MacCcKBe, Havalb-
HbI/ afpec U KOIMYECTBO 3/1IEMEHTOB KOTOPOro nepeaatoTcs B cTeke. Cun-
TaTb, YTO TaKanA byKBa eCTb M OHa eAMHCTBEHHAA. OTBET NpoLeaypa LOKHa
BEPHYTb Yepes pernctp AL. B csoeit paboTe npoueaypa A01KHa MCNOb30-
BaTb BCMOMOraTe/IbHbIi MacCcuB, OTBEAA eMy MECTO B CTEKe.

11.19 Onucatb peKypCMBHYIO npoueaypy OUTD, nevaTatowyt 3HavyeHue
perncrtpa EAX Kak 6e€33HaKoBO€ YMC/I0 B CUCTEME CYUC/IEHWNS, OCHOBaHME
KoTopo# (oT 2 go 10) nepenaetca B pernctpe BL. (ObpaTnTb BHUMaHME
Ha BO3MOHOCTb NepenosiHeHMA B KomaHae DIV.)

11.20 Onucatb npouenypy, KoOTopasa WUCNoAb3yA TONbKO onepa-
UMl OUTCHAR, MeyaTaeT cofepXuMmoe peructpa EAX, B BuAe 3HaKo-
BOr0 [AecATUMYHOro uucna. OnucaTb BCMOMOraTe/NIbHYIO PEKYPCUBHYHO
npoueaypy, NevaTaroLLyto NONOKUTENbHOE YNCAO.

11.21 OnucaTb PEKYPCUBHYIO NpoLeaypy ANA pelleHns cneaytollei 3aaa-
yn. MycTb gnA 0603HaYEHNA «OYKBEHHBIX» 16-pUYHbBIX LMdP NPpUMeEHA0TCA
nponucHble ByKBbI A,...,F. He ncnonb3ya KOMaHAbl YMHOXKEHWUA U AeNeHUs
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a) BbIBECTU 3HayeHMe pernctpa EAX B BMAe 8-3HAYHOro LecTHaguaTe-
PUYHOTO YMCNa;

6) BBECTM LecTHagLuaTepUYHOE YMCAO M 3anncaTb ero B perncrp EAX
(cumTaTb, uTo UMCNO 3anmncaHo 6e3 ownboK, coaepskmT oT 1 40 8 undp,
3a Yncaom cneayet npoben).

11.22 OnucaTtb npoueaypy SUM, KOTOpoW Yepes perucTp EBX nepegaercsa
HavyanbHbIN agpec, a Yepes pernctp ECX — YUCN0 31eMEHTOB HEKOTOPO-
ro MaccuBa, 3/leMeHTbl KOTOPOro (pa3mepom B ABOWHOE C/10BO) ABAAIOT-
CA afpecamm KaKMX-TO 3HaKOBbIX HaliTOB B cermeHTe AaHHbIX. Mpoueaypa
O0/MKHA HAalTU CyMMy 3HA4YeHUI BCeX 3TUX BaliTOB M BEPHYTb OTBET Yepes
perucTp EAX.

11.23 Onucatb npouenypy ZERO oT 20 napameTpoB, KOTOpble nepeaa-
IOTCA Yepes CTeK U KaKabl U3 KOTOpbIX (pasmepom B ABOMHOE C/I0BO)
npeacrasnaeTt coboit aapec HEKOTOPOI 3HAaKOBOM HaTOBOM NepemeHHOM
N3 cermeHTa AaHHbIx. Mpoueaypa Ao/KHA OOHYAUTL Te U3 3TUX NepeMeH-
HbIX, 3HA4YEHMA KOTOPbIX MONOXKNTEbHBI.

11.24 HanucaTb nporpammy pelleHuma 3agadu: JaHa Henycrtaa nocnenosa-
TeNbHOCTb CMMBOJ/I0B, 38 KOTOPOM cnedyeT TO4Ka. Haneyatatb 3Ty nocne-
[0BaTeNbHOCTb B 06paTHOM nopsaake. OnucaTb BCMOMOraTeNIbHYIO PeKyp-
CUBHYIO Npoueaypy REVERSE, KOTOpasa BBOAWUT NOC/ef0BaTeIbHOCTb U Mne-
yaTaet eé. [lpeaBapuTenbHO HanucaTb Npoueaypy Ha nackane.

11.25 Hanucatb nporpammy pelweHunsa 3agayuun: [aHa Henyctaa nocne-
[0BaTe/IbHOCTb YMCen (CO 3HAaKOM), 3a MOCNefOBaTENbHOCTbIO cneayert
Ho/b. HanevaTtaTb 3Ty nocnefoBaTe/IbHOCTb B 0bpaTHOM nopsaake. Onu-
CaTb BCNOMOTraTe/IbHYI0 PEKYPCUBHYIO NpoLeaypy REVSEQ, KOTopasa BBOAMUT
nocnenoBaTesIbHOCTb M neyaTtaet eé€. peaBapuTeNnbHO HanMcaTb NpoLe-
AYypY Ha nackane.

11.26 [laHa nocnenoBsaTe/ibHOCTb (BO3MOMHO, NycTan) HEHYAEBbIX YMcen,
3a nocnegosartenbHocTbio cneayet 0. OnucaTb PeKypCcUMBHYIO Mpoueay-
py PR 6e3 napameTpoB, KOTOpaa BBOAMT 3TN YMCAa U BbIBOAWUT CHa4ana
BCE OTPMLATE/IbHbIE YMC/1a, @ 3aTEM — BCE MOJI0XKMTE/bHbIE (B 1t06oM no-

paake).

OnucaTb peKypcuBHYO npoueaypy BITS1, KOTOpas MoACHMTbIBAET
KONMYECTBO ABOMYHbIX €4MHULL B perncTpe EBX M BO3BpalLaeT OTBET yepes

perncrp AL.
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12. CtpoKoBble KOMaHAbl

O603HayeHNa onepaHZoOB: MCTOYHMK (source) src — [ESI], nonayyartenb
(destination) dst — [EDI]

HanpaBneHne NpocMoTpa CTPOKM 3afaéTca Gpnarom HanpasneHusa DF: DF = 0,
NPOCMOTP OT Hayana K KoHUy; DF = 1, TpoCMOTP OT KOHLLA CTPOKM K Havany.

YcraHoBKa DF

CLD ; DF:=0

STD ; DF:=1
CTpoKOBble NPUMUTUBDI
MHemokog o6pasyeTca U3 Ha3BaHUA NPUMUTUBA U TUMA AaHHbIX (KOM){mun), Ha-
npvmep, LODSD

(mun)::=B|W|D
MpUMUTMBBI paboTatoT C aKKYMyNATOPOM (0603H. acc) B 3aBUCMMOCTM OT TMNa: AL,
AX, EAX.
MpUMUTUB BbINONHAET 1) 3a4aHHYI0 onepaLuio U 2) CABUraeT yKasaTenb onepaH-
[la Ha ouepeHON 3/1eMeHT CTPOKM (Npu 3Tom dnaru He 3aTparmBatoTca)

MpumuTtussbl

Mepecbinku CpaBHeHuAa
LODS ; acc:=src SCAS ; acc-dst, ycTaHoBka ¢naros
STOS ; acc—dst CMPS ; src-dst, ycTaHoBKka ¢naros
MOVS ; dst:=src

MpedunKcbl noBTOpPEHUA

Mepecbinku
REP npumuTtus

CemaHTHKa:

1) EcX = 0? [a, 3aBeplieHne paboTbl KOMaHAbI
2) BbINOJIHEHWE NPUMUTUBA
3)ECX:=ECXx—1

CpaBHeHuA
REPE npumumus ,; NOBTOpATb, MoKa paBHO
REPNE npumumus ; NOBTOpATb, MOKa He paBHO
CemaHTuMKa:

1) EcX = 0? [la, 3aBepLueHue paboTbl

2) BbINOJIHEHWE NPUMUTUBA

3)ECX:=ECXx—1

4) ycnosue NoBTOPeHUsA UCTUHHO? 3, nepexos K n.1, HeT — 3aBepLueHune paboTbl
KOMaHZbl

12.1 Ucnonb3ya, ecnm Hago, PerncTp EBX Kak BCMOMOraTe IbHbIM M cYMTan,
yto dnar HanpaeneHuaA DF paseH 0, onucaTb Yepes gpyrue (He CTPOKOBbIE)
KOMaHAbl A4eNCTBME KOMaHAbI:

a)MOVSD 6) CMPSB B) SCASB  r)LODSD p4) STOSB e) REP MOVSD
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12.2 S DB 'abcde',0

T DB 'abxyz'
Oﬂpe,ﬂ,el'IVITb 3Ha4YeHUsa perncTpoB ECX NBL U d)nara ZF nocne BbINO/IHEHUA
cnefytoLwwen rpynnbl KOMaHA,:

a) CLD 6) STD B) CLD r)cLD
LEA ESI,S LEA ESI,S+4 LEA EDI,S LEA EDI,S
LEA EDI,T LEA EDI,T+4 MOV ECX,5 MOV ECX,5
MOV ECX,5 MOV ECX,5 MOV AL,'e' MOV AL, 'f'
REPE CMPSB REPNE CMPSB REPNE SCASB REPNE SCASB

MOV BL,[ESI] MOV BL,[ESI] MOV BL,[EDI] MOV BL,[EDI]

123x bob 1, 2, 3, 4, 5, 6, 7, 8, 9

Y DD 9 DUP (?)
OnpeaennTb 3HaYEHUA yKa3aHHbIX AYEEK NaMATU, PErncTpos 1 Gbnaros, Ko-
TOpble NOMYYaTCA MOC/E BbINOJHEHUA CEAYIOLLEN rpynnbl KOMaHA,:

a) CLD 6) CLD
MOV ECX,5 MOV ECX,7
MOV ESI, offset X MOV EDI, offset X
MOV EDI, offset Y MOV EAX, 3
REP MOVSD REPNE SCASD
ECX = ? ECX = ?
dword ptr [ESI] = ? dword ptr [EDI] = ?
ZF = ?
B) CLD r) cLD
MOV ECX,7 MOV ECX,7
MOV EDI, offset X MOV EDI, offset X
MOV EAX, 8 MOV EAX, 1
REPNE SCASD REPE SCASD
ECX = ? ECX = ?
dword ptr [EDI] = ? dword ptr [EDI] = ?
ZF = ? ZF = ?

B cnedyroujux 3a0a4ax Ucnonb308ams CMpPOKO8ble KOMAHObI € NpeguKca-
MU noemopeHus.

124N = 100
S DB N DUP (?) ; S[0..N-1] of char
T DB N DUP (?) ; T[@..N-1] of char

a) 3aN0NHUTL CTPOKY S cMmBOAamu 'd’.
6) CunTan, 4To CTPOKa S 3aMo/IHeHa, peann3oBaTb NpMcBamBaHme T:=S
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B) 3ameHuUTb nocneaHne 10 CUMBONOB CTPOKK S Ha nepBble 10 cumBonos
CTPOKU T.

125N = 100
X DD N DUP(?)
Y DD N DUP(?)

a) BbinucaTb nocsienoBaTeNlbHOCTb KOMaHA, WMHULMANM3NPYIOLLYO Becb
maccus X ymcaom (-10).
6) CKonNnpoBaTb MaccMB X B Maccus Y.

12.6 N = 150
S DB N DUP(?)

a) CABUHYTb 3/1IEMEHTbI CTPOKM S Ha TPWU NO3ULMM BAEBO, 3aM0OJIHUB NO-
cnefiHWe aneMeHTbl Npobenamu.

6) CABMHYTb 3/1IEMEHTbI CTPOKU S HA TPW NO3MLUMUKN BNPABO, 3aN0/IHUB Nep-
Bbl€ 3/IeMeHTbI Npobenamu.

B) LLUKANYECKUN CABMHYTb 3/IEMEHTbI CTPOKM S Ha ZiBe NO3UL MK BNEBO.

r) LUMKnmyeckn caBUHYTb 31€MEHTbI CTPOKKU S Ha ABe NOo3MLUKN BNpPaBo.

) UMKAMYeCcKn caABUHYTb 3/1eMEHTbI CTPOKM S Ha 4 No3uL MK BNEBO.

@ LIMKNNYECKN CABUHYTbL 31€MEHTbI CTPOKM S Ha 4 No3MuMn BNpaso.

%) COBUHYTb 3/IEMEHTbI CTPOKM S Ha 15 no3unumii BNeBO, 3aNo/IHUB Nocnes-
HMe 3nemeHTbl npobenammn. ONncaTb U MCMNO/Ib30BaTb BCNOMOraTesb-
HbI MaccuB.

3) CABUHYTb 31€MEHTbI CTPOKKU S Ha 15 no3mumin BNpaso, 3ano/HMB nep-
Bble 15 anemeHTOB npobenamn. OnNucatb U UCNOb30BaTb BCMOMOTa-
Te/IbHbI MaccuB.

12.7N = 70
X DD N DUP(?) ; X[1..N]

a) NpoBepuTb, BXOAUT M B MacCMB X 4Mcno 5. PesynbraTt 3anucatb B BL
(1 — BxoguT, 0 — He BXoAuT).

6) Ecnm B maccuBe X ecTb uncio 10, HanevataTb MHAEKC ero NepBoro BXOXK-
OeHUA, B NPOTUBHOM C/lyyae Haneyartatb —1.

12.8N = 100
S DB N DUP(?) ; CTpOKa CWMMBOJIOB

a) OnpenennTb, CO CKONMbKMX NPo6enoB HAYMHAETCA CTPOKA S, 3anncaThb oT-
BeT B perncTp CL.

6) OnpenennTb, CKONbKUMKU Npobenammn 3aKaHYMBAETCA CTPOKA S, 3anu-
caTb OTBET B perucTp CL.
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129N = 100
T DB N DUP(?) ; T[@..N-1] of char
a) 3ameHnTb B CTPOKe T NnepBoOe BXOXAeHUe cumBo/a '."' Ha cumson "1,

6) 3aMeHUTb B CTpOKe T nocaeaHee BXOXKAeHWe ByKBbl 'n' Ha BykBy 'N'.

B) Haiitu nHaekc (ot 0 Ao N-1) nepBoro BXoxaeHuaA 6yKBbl 'Q' B CTPOKY T
W 3anucaTb OTBET B PerucTp EDI; ecam 3Ta bykBa He BXOAMT B T, TO B EDI
3anucatb —1.

12.10N = 50
X DD N DUP (?) ; X[1..N]

Ecnm B maccuse X ectb ymncno 100, HaneyaTaTb MHAEKC ero NnepBoOro BXox-
OEHUA B MacCuB, B MPOTUBHOM C/Ay4vae Hane4yaTatb uncno —1.

f2.1IN = 100

S DB N DUP(?) ; S[0..N-1] of char
OnpepenuTb, paBHbl 1N Ne€BasA U NpaBasa NOJMIOBUHbLI CTPOKK S, U 3anucatb
oteeT 1 (pasHbl) uan 0 B pernctp AL. Ecim cTpoKa HEYETHOW A/INHBI, Cpea-
HWI1 CUMBOJ1 HE NPUHALNEKUT HU NEBOM, HX NPABOM NOJIOBUHE.

12.12 N = 100
S DB N DUP(?)

Mcnonb3ya cTpoKoBble KOMaHAbI C NpedUKcaMmn NOBTOPEHUSA, 3aMEHUTb
B S BC@ CUMBObI '*' HA CUMBO/IbI " ?".

6) Micnonb3ys CTPOKOBbIE KOMaHAbI C NpedUKcamm NOBTOPEHMA, 3aNmcaThb
B PErmcTp BH YMC/I0 BXOXKAEHUIA CMMBOIA '*' B CTPOKY S.

12.13 N = 200
X DD N DUP(?)

a) 3aMeHUTb B MaccmMBe X BCE 3/IeMeHTbI, paBHble 50, Ha uncno 100. Uc-
Nno/Ib30BaTb CTPOKOBbIE KOMaHAb! C NpedrUKcaMu NoOBTOPEHUA.

6) 3anuncaTb B perucTp BH KONMYECTBO 3/1eMeHToB, paBHbIx 50. Micnonb3o-
BaTb CTPOKOBblE KOMaHAbl C NpeduKcammn NOBTOPEHUA.

12.14 MycTb B cTeKe 3anuncaHo 200 ABOMHbIX C/IOB M NYCTb B CEIMEHTE AaH-
HbIX onmMcaH maccmB X n3 200 aBoMHbIX cnoB. He ucnonbaya komaHay POP
N HE N3MEHASA 3HAYEeHUE perncTpa ESP, CKONMpPOBaTb COAEPKMMOE CTEKA B
MmaccuB X («BepxHee» ABOMHOE C/I0BO CTEKA AOMKHO ObITb 3aNUCaHO B Ha-
YanbHbIit 31eMeHT MaccuBa). Micnonb3oBaTb CTPOKOBYIO KOMaHAy C npe-
$MKCOM NoBTOPEHMUS.
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12.15N = 100
A DD N DUP (?)
B DD N DUP (?)

Onucatb npoueaypy COPY(X,Y,N), KONUPYIOLLYO MaccuB X U3 N ABOMHbIX
cnoB B maccuB Y. MapameTpbl X M Y nepeaatoTca no ccbiake, N — o 3Hadye-
HUIO; NapamMeTpbl NepeaaTb B cTeKke. B npoueaype Ucnosib3oBaTb CTPOKO-
BYIO KOMaHAy € npedunKcom nosTopeHus. BoinmucaTb GpparmeHT nporpam-
Mbl N5 BbI30Ba Npoleaypbl COPY (A, B, 20).

12.16 N = 100
A DD N DUP (?)

Onwucatb npoueaypy ZERO(X,N), NpoBepAtoLLyto, BXOAUT 1N B MacCUB X U3 N
ABOWMHbIX cnoB uncio 0 n Bo3Bpawaet pesyabtat —1, ecam sxogut, n 0
B NPOTUBHOM c/iyyae. [MapameTp X nepefaérca no ccblike, N — no 3Have-
HUWIO; NapameTpbl NepeaaTtb B CTEKE, pe3y/bTaT BepHyTb B AL. B npoueaype
MCNoNb30BaTb CTPOKOBYIO KOMaHAy ¢ NnpeduKcom nosTopeHua. Boinmcatb
dparmeHT NporpaMmsbl 411 BbI30Ba ZERO(A, 20).

12.17 N = 20
S DB N DUP(?) ;5 S[0..N-1] of char
T DB N DUP(?) ; T[0..N-1] of char

OnucaTtb normyeckyto GyHKLMIO LESS (A, B,N) NeKCnKorpapmyeckoro cpas-
HeHuA CTPOK. MapameTpbl: A, B — CTPOKM (MaccuBbl) ANNHBI N, cocToAlLME
N3 CTPOYHBbIX TaTUHCKMX BYKB 1 npobenos. Echum A<B, ¢pyHKUMA BO3BpaLla-
eT true (@FFh), B npoTMBHOM cnydae — O B pernctpe AL. MapameTpbl nepe-
0aTb B CTEKe, A, B — no cCblike, N — N0 3Ha4YeHuto. B npoueaype ncnosb3o-
BaTb CTPOKOBYIO KOMaHAY ¢ npedUnKcom NoBTopeHUA. BoinncaTb dparmeHT
nporpammsbl oA Bbi3osa LESS(S,T,N).

12.18 S DB 256 DUP (?) ; anuHa(S)<255
T DB 101 DUP (?) ; anuHa(T)<100

PaccmaTtpuBas S U T KaK CUMBOJIbHbIE CTPOKM NEepeMEHHON AJINHbI C TEKY-
e ANMHOM B HaYabHOM BaiTe U MCNONb3ys CTPOKOBbIE KOMAaHAbI C npe-
¢d1Kcom noBTOpPEHUA, BbINUCATL GParMeHT NPOrpaMmbl ANA PeLLEHUA Ce-
ayouen 3agaum.

a) B cTpoKe S ocTaBUTb TO/IbKO nepBsble 10 cumBonos. Ecan anvHa cTpo-

K1 meHbLie 10, CTPOKY He MeHATb.

6) CoenaTb 3HaYyeHUem S cTpoKy 13 50 npobenos.

B) Yaanutb Bce npobesibl B KOHLE CTPOKU S.

r) Yoanutb Bce npobesnbl B Hayane CTPOKM S.
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n) Echm B cTpoke S ot 10 ao 40 cumBonos, To npoaybanposatb 10-i cnm-
BOJI.

e) Yaanutb U3 cTpoKu S Bce npobensi.

%) CpaBHUTb CTPOKM S M T M 3anucatb otBeT 1 (S>T), 0 (S=T)
man —1 (S < T) B permcTp AL.

3) OnpeaennTb, ABAAETCA NN CTPOKa T MOACTPOKOMN CTPOKK S, U 3anucaTtb
oTBeT 1 (ABnsetca) nam 0 B pernctp AL.

12.19 N = 100000
S DB N DUP (?)
T DB N DUP (?)
LenS DD ?

PaccmaTpumBas S U T KaK CUMBOJIbHbIE CTPOKM NMePEMEHHOM AJ/INHBI C NPU-
3HAKOM KOHLA (CcTpoKa 3aKkaHumBaeTca 6aiTom 0) M MCNoNb3yAa CTPOKO-
Bble KOMaHAbl ¢ NpedUKCOM NOBTOPEHMUSA, BbINUCATb GpparmeHT Nporpam-
Mbl 417 peleHuns ceaytolen 3agaqun.
a) 3anucaTb B NepeMeHHYyto LenS AIMHY CTPOKMU S.
6) B cTpoKe S ocTaBUTb TONbKO Nepsble 10 cumeonos. Ecam aanHa cTpo-
Kn meHble 10, CTPOKY He MeHATb.
B) Caenatb 3HayeHMem S CTpoky u3 50 npobenos.
r) Yoanutb Bce Npobenbl B KOHLLE CTPOKM S.
4) YoanuTe Bce Nnpobesnbl B Ha4ase CTPOKK S.
e) Ecnum B cTpoke S o1 10 go 40 cumBonoB, To NpoaybamposaTb 10-i cum-
BOJ.
X) YAanuTb U3 CTPOKK S Bce Npobebl.
3) CpaBHUTb CTPOKM S M T M 3anucatb otBeT 1 (S>T), 0 (S=T)
mnn —1 (S < T) B permctp AL.

13. MakpocpepcTBa

O603HaveHusn:
CUMBO/IbI <> ABAAKOTCA YaCTbIO KOHCTPYKLMU A3bIKa (HE METaCMMBObI),
KB — KOHCTaHTHOE BblpaxeHue.

B npennoxeHnax, OTHOCALLMXCA K MaKPOCPeACTBaM, B BblpaXKeHUAX CCbIIKM Be-
pén He JonycKatoTcA.
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YcnoBHasa maKporeHepauuma
CUHTaKcnc

IFXXX onepaHOsbl
true-yacme
ELSE | ELSEIFXxX onepaHosl
false-yacme
ENDIF
3aecb true-yacme U false-yacme — NOCNEA0BATENbHOCTb NtOObLIX NPEANOKEHN
accembnepa. Konmuyectso v BMZ onepaHAoB 3aBUCAT OT BUAA ANPEKTUBSI.

CemaHTHKa
MakporeHepatop (MI) BblUMCAAET yCNOBUE; €CU YCNOBUE WUCTUHHO, B TEKCT
NpOorpamMmmbl BCTAaBAAETCA true-4ydacmb, B MPOTUBHOM C/lydae B TEKCT BK/OYaeTcs
false-vacme.
Kaxaow gupektuse IFxxx COOTBETCTBET ANPEKTUBA ELSEIFxXXX.
Bupbl gupekTtus IF (ELSEIF)

OuvpekTtusa MpoBepsaemoe ycnosue
IF KB KB = ucmuHa
IFE KB KB = ©
IFB <cmpoka> cmpoka nycTas

IFNB <cmpoka> CmpoKd He nycTas

IFIDN <cmpokal>,<cmpoka2> cmpokal = cmpoka2
IFIDNI <cmpokal>,<cmpoka2> cmpokal = cmpoka2 6e3 y4éTa perucTpa
IFDIF <cmpokal>,<cmpoka2> cmpokal ¥+ cmpoka2
IFDIFI <cmpokal>,<cmpoka2> cmpokal # cmpoka2 6e3 y4éTa perucTtpa

Bnoku nosropeHua

CuHTaKcuc
REPEAT KB FOR ¢opm.nap., <cnucok> | FORC ¢opm.nap., <cmpoka>
mesno mesno mesno
ENDM ENDM ENDM
CemaHTUKa

M BcTaBnsaeT Teno 6N0Ka B TEKCT NporpamMmbl HEOBXOAMMOE KONUYECTBO pas,
npuv aTom popmanbHble NapameTpbl B Tesie 610Ka 3ameHATCA GaKTUYeCKMMM Na-
pameTpamu.

Makpocbl
O6o3HauveHusa: [1,{} — meTtacumsonbl
OnucaHue MaKpoca MaKpOBbBOB
umsa_makpoca MACRO [¢opm.nap. {, ¢opm.nap.}] UMSA_MAKpoCca chucok
meno

ENDM
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Hactpoitka Tena makpoca u 6,10Ka NoBTOpeHUs
Pacno3sHaBaHue ¢popmanbHbIX MapameTpoB

1) BHecTpoKB " ". EC/IM NapameTp C/IMBAETCA C IEKCEMOM, TO NapameTp Hy -
HO oTaenuTb & (Hanpumep, Lex&parm).
2) BHyTpu " ". [lo M nocne napameTpa yKkasbiBatoT & ("..&parm&...").

dopmanbHbI napameTp BmecTe ¢ && 3ameHAeTcAa Ha GaKTUYECKUIt NapameTp.
BxoxaeHve GopmManbHbIX MAPAMETPOB He PaAcNo3HAETCA B KOMMEHTapusx (no-
cne ;).

dakTUYecKne napameTpbl

cnucok ::= [ op {, op} ]
Bup, op: MTI BmecTo op noacrasnaer
1. cmpoka 6e3 , u ; cmpoka
2. <cmpoka> cmpoka
3. % GBvipaxeHue 4mcno
4. nycmo Huyero

Ecnn B op HY)KHO YKasaTb CnewunanbHbIi CMMBOJ, Nepes CMMBOIOM CTaBAT !.
Ecnu Hy»HO yKasaTb ! B op, €ro NuMWyT ABa pasa. 3HakK ! AelicTByeT u B 610Ke
nosTopeHusa FORC p, <cmpoka>.

JloKanbHble UMeHa
LOCAL umsa {, uma}
OvpekTrBa LOCAL A0/KHA ObITb MEPBbLIM NPeA/IoXKeHNeM Tesa Makpoca uam 61o-
Ka NOBTOPEHMUA.
B makpopacwupeHnn Ml 3ameHAEeT IOKaNbHOE MMA YHUKA/IbHbIM CreHepUpOoOBaH-
HbIM UMEHEM ? ?nnnn, r4e nnnn — 3HAa4YeHUe CYETUMKA JIOKANbHbIX UMEH.
KommeHTapuu
55 KommeHmapudi
npednoxeHue 53 KommeHmapul
YaanaeTca n3 makpopaclmnpeHus.

13.1 3ameHuWTb NOC/NEA0BATENBHOCTL CTPOK Nporpammsl (A, B, C, D, E — ne-
pemeHHble TMna dword)
MOV A,
MOV B,
MOV C,
MOV D,
MOV E,

Ha ¢parmeHT C NCNoab3oBaHMEM B10Ka NOBTOPEHUS
a) FOR 6) FORC

R R R R R

13.2 PeanunsosaTb B BUAe 6/10Kka NOBTOpPEHMUA
a) FOR 6) FORC
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cnepyowmn pparmeHT

ADD EAX, 1
ADD EAX, 2
ADD EAX, 3
ADD EAX, 4
ADD EAX, 5
ADD EAX, 6

13.3 OnucaTb C NOMOLLbIO Nnoaxoasliero 6/70Ka NOBTOPEHMA pelleHue
cnepytollen sagauu:
a) 3anucaTtb B pernctp AH Cymmy Ymcen us pernctpos AL, BL, CL U DH;
6) 06HYINTb NepemeHHble A, B 1 C TUna gword;
B) UCNOAIb3yA U3 onepalmii BbiIBOAa TO/IbKO onepauuto OUTCHAR, Haneyva-
TaTb (BKNtOYASA KaBblYKM) TEKCT "A+B=B+A";
r) 3apesepBuMpoBaTh (C MOMOLLbIO AMPEKTMBLI DB) MecTo B MamaTu
ansa 40 6aiTOB, NMPUCBOMB MM B KayecTBe Haya/ibHbIX 3HaYEeHWM
nepsble 40 HeYéTHbIX Ymcen (1, 3, 5, ..., 79).

13.4 MycTb A, B, C, D, E, F — nepemeHHble (6alTbl UM ABOMHbIE C/IOBA).
Hanucatb 610K NOBTOPEHUS, KOTOPbIN yBeanunsaeT Ha 1 3HayeHuA Bcex
6aliTOBbIX NEPEMEHHbIX U Ha 2 — 3Ha4eHUA OCTa/ibHbIX NEPEMEHHbIX.

13.5 NycTb A, B, C, D, E, F — nepemeHHble (6aliTbl AN ABOMHbIE C/10BA).
HanncaTb 610K NOBTOPEHUA, KOTOPbIM 3aNUCbIBAET Yncao -1 B banToBble
nepemeHHble. [lpyrme nepeMeHHble He MeHSTb.

(3.6 BbinucaTb TEKCT OKOHYaTeNbHOM MPOrPamMmbl, KOTOPbIA MOCTPOUT
MaKporeHepaTop no caeayowemy ¢parmeHTy UCXOA4HOM NPOrpaMmbl:

a) FOR p,<INC A,JE L> 6) FOR W,<SW,< A,2>>
p MOV&W
ENDM ENDM
B)N EQU 5 r) FOR p,<K,LL,M>
FOR OP,<N,N+1,%N+1> p EQU <B p&p>
ADD AX,OP DB 'p'
ENDM DB 'B &p&p'
ENDM
a) FOR T,<AB,C> e) FORC sym,<",%2+1>
FORC U,<T> ADD AL, '&sym&";Kkopsym
DW U, T&U, T&&U ENDM
ENDM
DW U, T&U

ENDM
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13.7 OnucaTb B BMAE MAaKPOCOB onepaumn Hag yd4eTBepPEHHbIMM CNOBaAMMU.
MapameTpbl X, Y U Z — nepemeHHble Tuna gword, L — meTKa.

a) QMov X,Y ;5 Xei=Y

6) QADD X,Y,Z ; X:=Y+Z

B) QSUB X,Y,Z ; X:=Y-Z

r) QINE X,Y,L ; npuX=Ynepentn Hal

13.8 Onucatb B BUAE maKkpoca DEF X,T,N,V onpeaeneHme maccuea X U3 N
BE/IMYMH V, TUM KOTOPbIX 3aZ4a€TCA NapameTpom T: 3Ha4YeHMe napameTpa
T=B COOTBETCTBYEeT TUNYy byte, 3Ha4yeHUA W, D, Q — TMNnam word, dword, qword.
BbinncaTb TEKCT, KOTOPbIA MOCTPOMUT MaKporeHepaTop Mo c/aeayrolemy
dparmeHTy UCXOAHOM NPOrpammbl:
K EQU 4

DEF C,B,10,'*'

DEF W,W,K+1,<TYPE C>

DEF ,D,%K+1,%(TYPE W)

DEF A,B,1,<1,2,3>

13.9 OnucaTb B BUAE MaKpoca YKazaHHOe AelCTBUE Haj 3HAaKOBbIMW YMC-
Nlamu pasmepom B 6aiT. Pernctpbl, Kpome yKasaHHbIX B YCN0BUM, HE NOp-
TUTb.

a) ABS R,X ; R:=abs(X), rae R — perucrp, X — nepemeHHas

6) SUM X 5 AX:=CyMMa 3n1eMeHTOB MaccmBa X

B) MAX X 5 AL:=MaKCMMyM 3/1IEMEHTOB MaccmBa X

13.10 OnucaTb B BUAE MAKPOCA YKA3aHHYIO KOMaHAy, npeanonaras, 4to
eé HeT B MASM (B KayecTBe BCMOMOraTe/ibHbIX MOYHO MUCMNOb30BaTh pe-
rMcTpbl EAX 1 EBX):

a) PUSH X (X — nepemeHHan pasamepom B ABOIHOE CN0BO);
6) POP X (X — nepemeHHan pasamepom B ABOMHOE CNOBO);
B) CALL P (P — Mmsa npoueaypsl);

r)RET N (N — KoHcTaHTa);

) LOOP L (L — meTKa).

13.11 Onucatb B BUAE Makpoca MAX2 M, X,Y BbluMCaeHMe M=max(X,Y) U Ha
€ro OCHOBe OnMcaTb Makpoc MAX3 M, X, Y, Z AnA BbluMCneHnA M=max(X,Y,Z),
roe M, X, Y U Z — 3HaKoBble 6alTOBblE NepPeMEHHbIE.
BbinncaTb MaKkpopacwmpeHne aaa MakpoKoOMaHAabl

MAX3 A,<byte ptr B>,C+1,D
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13.12 lMycTb RUN — KOHCTaHTa, KOTOpaa cBoMM 3HadvyeHuem 1 nam 0 yka-
3blBAET PEXMM TEKYLLEro NporoHa Nporpammbl: CY4ET UK oTnaaKa. Uc-
NoNb3yAa CpeacTBa YCNOBHOFO accembnmpoBaHuA, BbinucatTb GparmeHT
nporpammbl, B KOTOPOM HaxoAuTCcA HanboNbWNiA 06U AenuTenb AByX
NONOXUTENbHbIX YNCEN C 3aMUCHIO EF0 B PETUCTP AX, MPU YCIOBUMU, YTO B pe-
XUMe CYETa 3TW ABa YMCNA AO/IKHbI BBOAUTLCA, @ B PEXKUME OT/IAZLKU 3TH
yuncna pasHbl 45 1 30.

13.13 lMyctb K — 4yncnoBaA KOHCTAHTA C NONOXKUTE/NbHbIM 3HAYEHMEM, A «,
[ vy — HeKoTopble rpynnbl NnpegnoxeHui. Mcnonb3ya cpeacTsa yCAOBHO-
ro accembMpoBaHusa, BbinncaTb GparMeHT MCXOAHOM NPOrpamMmbl, B KOTO-
pPOM @, 5 My yKa3aHbl N1LWb MO Pa3y U NO KOTOPOMY B 3aBUCMMOCTM OT 3Ha-
yeHuns K dopmumpytoTca caeaytowme BapmMaHTbl OKOHYATE/IbHOW Nporpam-
Mbl:

npmKkK =1: « npukK =2: « npnkK > 2: «
B 14 Y

Y i rKpa3
14

13.14 UmetoTca cnegytowme ONMCaHUA MaKpoca M X, KOTOPbIA A0MXKeH
YMEHbLUNTb 3HAYEeHMEe NepeMeHHOM X Ha 5, ecam X — 310 6alT, namn Ha 12,
ec/in X — c/I0BO WY ABOMHOE CN0BO:

a) M MACRO X 6) M MACRO X B) M MACRO X
LOCAL L2,L LOCAL L2,L IF TYPE X EQ byte
CMP TYPE X,byte MOV AL,TYPE X SUB X,5
INE L2 CMP AL,byte ELSE
SUB X,5 INE L2 SUB X,12
IMP L SUB X,5 ENDIF
L2: SUB X,12 IMP L ENDM
L: L2: SUB X,12
ENDM L:
ENDM

Kakoe 13 3TMx onMcaHnin HenpaBUAbHO (M NoYemMy) U Kakoe M3 AByX npa-
BU/IbHbIX OMMCAHWNI aydLle apyroro (U nodemy)?

13.15 OnuncaTb Makpoc SHIFT X,K, rge X — nepemeHHas, 4BOMHOE CNOBO,
K — ABHO 3a4aHHOe Yncao. MaKpoc caBuraeT 3HauyeHme X Ha |K| paspaaos
Brnpaso (npu K > 0) unu Bneso (npu K < 0).

BbinncaTb MakpopaclwmMpeHnsa ana MakpoKomaHa SHIFT A, -1 U SHIFT B, 5.

f[3.16 Onucatb B BMAe makpoca IF@ X,L (X — nepemeHHas pasmepom
B 6aliT, C10BO, ABOMHOE CNOBO, UK YYeTBEPEHHOE CN0BO, L — MeTKa) ne-
pexof Ha MeTKY L B TOM C/yyae, Koraa 3HavyeHue nepemeHHom X pasHo 0.
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BbinncaTb makpopacwmpeHna 4na MakpokomaHa IFe B,L1 M IFO Q,L2 npu
yC/10BUM, YTO B — nepemeHHana Tuna byte, a Q — Tuna qword.

13.17 Onwncatb B BUAE MAaKpoca SIGN X (X — 3HaKoBasA nepemMeHHas pa3me-
pom B 6aiT, CN10BO, ABOMHOE C/I0BO UK yYeTBEPEHHOE C/I0BO) onepauuio
3acbInKkM B pernctp AL ymcna 1 npu X > 0, uncna 0 npu X = 0 nuymcna —1
npmn X < 0.

BbiNMcaTb MaKpopacwmpeHnsa AN MakpoKkoMaHa SIGN W u SIGN Q npwm
YC/IOBUK, YTO W — MepemMeHHasa pasmepom B CN0BO, a D — pasmepom
B y4eTBepE&HHoe CNoBO.

13.18 Onucatb B BMAe MaKpoca ZERO X, T (X — nmA nepemMeHHOW-MaccuBa,
T — 3T0 FIRST Uau LAST) 06HyneHne nnbo HavanbHoro (npu T=FIRST), nn-
60 nocnegHero (Npu T=LAST) anemeHTa maccusa X.

BbinnMcaTb MaKpopacliMpeHue A8 MakpoKoMaHabl ZERO A, LAST.

13.19 OnwucaTtb B BUAE Makpoca NULL RS 06HyneHne pernctTpos obLuero Ha-
3HayeHus. 3aecb RS — 3TO CTPOKa BMAA <R, R,, .., Rx>, R; — pernctp obuie-
ro HasHayenwus, k = 0. BoinucaTb makpopacluMpeHna aNA MAaKPOKOMaHL,
NULL <AL,BX,ESI> M NULL <>.

f3.20 Onucatb B BMAE pekypcMBHOro Makpoca NULL rl1,r2,r3,r4,r5,r6,
r7,r8 (roe ri — MMeHa peructpos 06lLero HasHauyeHua) obHyneHue
perncTpoB-napameTpoB. BbiNMcaTb MaKpPOpacCWIMPEHUs A1 MaKpPOKO-
mMaHAa NULL EST n NULL EAX, EBX, ECX, EDX.

13.21 OnucaTtb maKkpoc PRINT1 LV. MaKpoc AONXKeH HaneyaTaTb B BUAeE
yncen 6e3 3HaKa 3HaYeHME NepeMeHHbIX — ABOMHbIX CIOB U3 CMMCKA LV
3pecb LV — cpoKa Buga <vi, v2, v3, .., vk>, vi — umsa nepemeHHol, k = 0.
BbinMcaTb MaKkpopacwmpeHme An1a MaKpoOKOMaHAabl PRINT1<A, X, B, Y, Z>
(roe A, B — 6anThl, X, Y, Z — [BOVHbIE CNOBa) M AN MaKPOKOMAHAb!
PRINT1<>.

13.22 OnucaTtb peKypcmMBHbIA MaKkpoc PRINT2 vi,v2,v3,v4,v5,v6. 34ecb
vi — umsa nepemeHHoON. MaKpoc JoMKeH HaneyaTaTb B BUge uncen bes
3HaKa 3HayeHMe NepeMeHHbIX — ABOMHbIX C/I0B U3 CMIMCKA NapameTpoB.
BbinMcaTb MakpopacliMpeHme ans MakpoKomaHabl PRINT2 A, X, B (rae A,
B — 6aliTbl, X — ABOWHOE C/1I0BO) M A/1A MaKPOKOMaHAbl PRINT2.
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13.23 OnucaTb makpoc LAST p1l,p2,p3,p4,p5,p6,p7, KOTOPbIM NeyaTaeT B
BMAe uncna 6e3 3Haka nocnesfHUi nepenaHHbIn pakTUYeCcKMi napameTp.
dakTU4ecKkne napameTpbl — KOHCTAHTbI.

Bbinucatb maKkpopaclmpeHue Ana MakpoBbi3oBoB LAST 1,2,3,4,5,6,7
M LAST 5,4,3,

13.24 Onuncatb makpoc COUNT p1,p2,p3,p4,p5,p6,p7, KOTOPbLIA NevaTaeT
KOZIMYECTBO NepesaHHbIX paKTUUYECKMX NapameTpoB.

BbinucaTb makpopacwmpeHue g1a Makposbi3oBos COUNT a,b,3,4,d,6,7
M COUNT 5.

13.25 OnuncaTb Makpoc VOLUME p1,p2,p3,p4,p5,p6,p7, KOTOPbIA NOACUK-
TbIBAET M NeyvaTaeT obuee KomnyecTBo 6aliToB, 3aHMMaemoe nepeaaHHbI-
MM NapameTpamu B CermeHTe gaHHbIX. [lapameTpbl — MmeHa nepemeHHbIX
WU KOHCTaHTbIl. Y4ecTb, YTO KOHCTaHTbl He xpaHAaTca B Of1.

Bbinucatb maKkpopaclmpeHue Ana mMakposbi3oBa VOLUME a,30,N,x,d,6
(3mecb a — nepemeHHas TMNa byte, N — KOHCTaHTa co 3HayeHuem 100,
X M d — nepemeHHble Tuna word U dword COOTBETCTBEHHO).

13.26 OnuncaTtb maKpoc PRDWRD pi,p2,p3,p4,p5,p6,p7 (pi — MmeHa ne-
PEeMEHHbIX), KOTOPbIN NeyaTaeT (Kak Yncia Co 3HAKOM) 3HAYeHUA Tex na-
pameTpoB, KOTOpble ABNAOTCA ABONHbIMM C/I0BaMU. BbinucaTb Mmakpopac-
WMpEeHUe aNA MaKpoBbI30BOB PRDWRD B, W, D u PRDWRD D, D, D, D, D (B, W
M D — MMEHa NepeMeHHbIX TUNa byte, word U dword COOTBETCTBEHHO).

13.27 OnucaTb makpoc PARMS pil,p2,p3,p4,p5. MaKpoc bygeT ncnonbso-
BaTbCA B Te/le NpoLueaypbl, pi — MMeHa NnapaMeTpoB npoueaypbl. Cuntas,
YTO EBP CTaHAAPTHO HACTPOEH Ha Kagp CTeKa, MakpocC JOMKEH HAa3HavyaTb
MMeHam MapamMeTpoB MX afgpeca B CTeKe. BbinncaTb MakpopaclwmpeHune
ANA MaKpoKomaHg, PARMS X,Y,Z u PARMS X.

a) CyunTaTb, YTO p1 — BEPXHUI NapamMeTp B CTEKE.

6) CunTaTb, UTO p1 — HUXKHUI NapameTp B CTEKe.

13.28 Onuncatb makpoc SUM R, rae R — nmsa ogHoro 13 32-paspagHbixX peru-
CTpoB 06LLEero HasHaveHun, A1A 3aNUCKU B R CYMMbI 3HAYEHWIA BCEX OCTAS1b-
HbIX TAKUX PErncTpos.

13.29 OnucaTb B BUAE MaKpoca OUTF 6e3 napameTpoB BbIBOA, TEKYLLUX 3HA-
yeHu pnaros CF, OF, SF 1 ZF B BuAe 4yeTBepkn 13 0 1 1, npnyém 3HauyeHun
Bcex Gp1laros M UCNOb3yEMbIX MAaKPOCOM PEFUCTPOB A0JIKHbI ObITb COXpa-
HeHbl. Bocnonb3oBaTbca KOMaHAaMuM PUSHFD 1 POPFD. YYuTbIBaTb, YTO B pe-
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rmctpe ¢naroB EFlags yKasaHHbIM daiaram COOTBETCTBYHOT OMTbI CO cneay-
IOWUMM HOMepamu (Hymepauma butos cnpasa Haneso ot 0): CF — 0, OF —
11,SF — 7, ZF — 6.

13.30 Onucatb B BUAe makpoca SL RS,0P (RS — 3TO <Ry, R,,..,Ry>, rae
BCe R; — 32-paspAgHble perucTpbl obuiero HasHaveHus, k > 0; OP — 3To
SAVE mMnu LOAD) 3anuch B CTeK (Npu OP=SAVE) n1n BOCCTaHOB/IEHME U3 CTe-
Ka (npu OP=LOAD) pernctpos R;. BbinnucaTb MakpopaclmpeHme s MaKkpo-
KoMaHabl SL <EAX,ECX,EDI>,LOAD.

13.31 OnucaTtb B BUAE MAKpoca SUM X (X — 3TO <Xq,Xp,.., Xg>, TAe X; —
3HaKoBble HaliToBble NepemMeHHble, k > 0) BblYMCNEHNE CYMMbI 3HAUYEHU
X; M 3anNucK eé B perncrp BX.

BbinucaTb makpopacwmpeHme ana MakpoKkomaHabl SUM <A,B,C>.

f13.32 Onucatb B BUAE Makpoca MAX X (X — 3TO <Xy, Xz ,.,Xg>, T4e X; —
3HaKoBble 6altToBble nepemeHHble, k > 0) BblYMCNEHWME MAKCUMYMa X; U
3anucy ero B perncTp AL. (O6paTutb 0coboe BHUMaHME Ha METKM, KOoTopble
6yayT NOABNATLCA B MaKPOPACLUMPEHUSX.)

BbinucaTb MaKpopaclnpeHme 419 MaKpoKOMaHabl MAX <A,B,A>.

13.33 HanucaTb NOAHYIO Nporpammy, KOTopaa BBOAWUT TP YMcaa H, M n S
W NpoBepSET, YA0BNETBOPAIOT I OHU cneayowmm ycnosusam: 0 < H < 23,
0 < M,S < 59. Ecim HeT, nporpamma Ao/IKHa BblaaTb coobuieHne ob
olWMnbKe, a MHaYe, TPAKTYyA 3TU YMCAa Kak Yac (H), muHyTa (M) n cekyHaa (S)
HEKOTOPOro MOMEHTA CYTOK, A0/IKHa HanevyaTaTb BpeMA CYTOK, Ha 1 CeKYH-
Aoy 6onbliee (C y4eTOM CMEHbI CYTOK).

Onpegenntb U UCMOIb30BATb B 3TOM MPOrpamMmme ABa MaKpoca, OAUH U3
KOTOpPbIX NpoBepAeT ycnosue a < X < b, a gpyrot — yBennymsaet X Ha 1
n, ecnm X > b, obHynseT X.

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

Onucatb npouenypy SetAbs(var z:byte), KOTOpaa 3ameHAeT 3HaYeHue
napameTpa Ha ero abconoTHYO BENMUYNHY; NapameTp nepenaérca B cTe-
Ke no ccblake. OnucaTb MakpocC A1A BbI30Ba 3TOM npoueaypbl. Mcnonbsys
MaKpoc, HanucaTb GparmeHT BegyLLel YacTu: npu X[0]>X[27] 3amMeHUTb
Ha abCoNOTHYI0 BENIMYMNHY 3HAYEHME 3neMeHTa X[27], MHavye 3aMeHUTb Ha
abCoNOTHYIO BE/IMYMHY 3HAUYEHUE 31eMeHTa 3eMeHTa X[0].
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13.35A DD ? ; 4Mcna co 3Hakom
B DD ?
c DD ?
Onwucatb npoueaypy MaxMin(var x,y: dword), KOTOpasa nepepacnpeaens-

€T 3HAaYEeHMA X U y TaK, YTobbl 6o/bLLEe N3 HUX OKa3an0Ch B X, a MeHblLee —
B y; MapaMeTpbl NepeaatoTca B CTeKE Mo ccblike. OnmucaTb MaKkpoC A8 Bbl-
30Ba 3TOM Npoueaypbl. Mcnonb3ya makpoc, HanucaTb pparmeHT BeayLLen
YyacTu: nepepacnpeaemTb 3HaYeHUA NepemeHHbIX A, B 1 C TaK, YTobbl OKa-
3a/l0CcbA =B = C.

13.36 Mpeanonoxumm, 4To MMeeTca Npoueaypa P OT 4ByX NapamMeTpos, Ko-
TOpble NepeaatoTcA No 3HAYEHUIO Yepes perncTpbl AX 1 BX. OnucaTtb B BUAE
MaKpoca CALL_P X,Y KomaHAbl obpalleHmna K 3Tol npoueaype, Kotopble
AO0/TXHbl COXPaHATb PETNUCTPbI AXUNBX WU KOTOpble A0/1XKHbl KOPPEKTHO pa-
6oTaTb, KOr4a B KaYecTse X U Y yKasaHbl AX U/munu BX.
BbinncaTb MakpopacwupeHma gaa MakpoKOMaHA4,:

a) CALL_P Q,2 6)CALL_P AX,BX B)CALL_P BX,5 r)CALL_P BX,AX

[13.37 BoinucaTb npy yKazaHHOM MaKpoonpeaeneHn MakpopacwmnpeHme
ANA YKa3aHHOW MaKPOKOMaHbI:

a) MA MACRO K 6) MB MACRO K B) MV MACRO K
JMP M1 MOV AH,K A EQU K
MOV AX,K IFIDN <AH>,<2> IFDIF <A>,<K>
M&K :ADD AX,K ADD AH,K ADD DX, A&K
ENDM ENDIF ENDIF
... ENDM ENDM
MA 1 el e
MB 2 MV 3
r) MG MACRO K ) MD MACRO K e) ME MACRO K
IFDIF <K+1>,<5> IF K+1 EQ 6 MOV AH,@
MOV AX,K X DB '&K&+1' FORC C,<K-1>
ENDIF ENDIF ADD AH, '&C&'
MOV BX, K&K Y&K DW K+1 ENDM
ENDM ENDM ENDM

MG 4 MD 5 ME 6
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OTBeTbl

1. AupeKTuBbl onpepgeneHna AaHHbIX

8] Tabauua mén O6beKTHbINM Kog,. CoaepKnmoe AYeekK BbINMCaHo B
MMA | 3HayeHue | Tun 16-puyHoi cucteme.
a 0 word CMelleHne coaepkaHue

X 2 byte 0 23
5 dword 01

P Al

03

04

5 03

00

00

00

OwwmbKa 1: uncno 350 He ymellaeTca 8 6anT
OWwn6Ka 2: 3HAaYeHMe BbIpaxKeHUa 'A'*2164+'B'*28+'C' He ymelLaeTcA B C/I0BO
OwwnbkKa 3: agpec (32 pa3paga) He ymewaeTcs B 6anT
OwwnbKa 4: NOBTOPHOE ONUCAaHNE UMEHMU E.
B 6aitTe c agpecom 9 copeprKuTCA Yncno 44h.

18] BbipaxeHue KOHCT/agp | 3HaueHue | Tun cmeLLeHve
a) N KOHCT 10
6) V aap dword | 7
B) Y-1 aap word 4
r) Y-X KOHCT 5
a) Y+N aap word 15
e) N-Y owmnbKa
X) 2*N+1 KOHCT 21
3) 2*X+1 owmnbka
n) V+Y-V ownbKa
K) V+(Y-V) aap dword | 5
n) (v-y)/2 KOHCT 1
M) X-Y/2 owmnbKa
H) N shl 2 KOHCT 40
o) N shr 1 KOHCT 5
n) OFFFF FFFFh+2+Y | agp word 6
p) V-X+V aap dword | 14
c) "A'+N/3 KOHCT Kog 'D’
T) 'Z'-'Y’ KOHCT 1
y) '9'-'8' KOHCT 1
o) X+'B'-'A’ aap byte 1
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ANPEKTUBA m % o
onpegeneHua m
AaHHbIX @
on

[[:2Z]A DB M DUP (10 DUP (@), N-18 DUP (-1))

:25] Npu BblYMCAEHUM BbipasKeHUA OFFFFh+1 NonyunTcs 10000h, 4To HoNbLUE, YEM CNIO0BO
(Tvn X). Mpy BbIMMCAEHUM BbIpaXKeHUA OFFFF FFFFh+1 pesynbTaT byAerT o, T. K. Bblpa-
KEHWA BbIYMUCAAIOTCA MO MOAYAIO 232; YNCNO B YMECTUTCA B C/I0BO, OLIMGKM HeT.

[-2Z7]DB (N-1)/8 DUP (@FFh), (@FFh shl (8-N mod 8)) and OFFh

2. KomaHpgpb! nepecbinok. Onepatop ptr

P-I] OwwbKa 1: pasHblit pasmep onepaHaos

OwwnbKa 2: aBa onepaHaa U3 NaMATU

OwwnbKa 3: HeEBEPHbI MHEMOKOZ,

OwwnbKa 4: nepBblii OnepaHs, AONMKEH OblTb PErncTpom, a He NepemeHHOW; BTOPOK
onepaHA, AoNKeH bbITb afPECHbBIM BbIpaXKeHUEeM, a He PerncTpom
OwwnbKa 5: pasmep BTOPOro onepaHAa paBeH pasmepy Nepsoro ([o/KeH 6biTb MeHb-

we)

OwwnbKa 6: BTOPOIi onepaHa He MOKeT 6bITb KOHCTAHTHLIM BblPaXKeHUem

P21 HenpaBunbHbie: a, r, 4, 1, M, H, 0, p, C, §, X, 4.

EZQ AL=56h; EBX=34567812h; ECX=0FFFFFFABh; EDX=0ABh

a)MOV A, 86h ; 10000000b
MOV B, 8000h
MOV C, 80000000h
MOV dword ptr D, ©
MOV dword ptr D+4, 80000000h

2.6. BJMOV AX,word ptr A+l
XCHG AX,word ptr A
MOV A+2, AL

E.IT]a) MoV dword ptr Q, 125
MOV dword ptr Q+4, ©

6) MOV A, 7Fh ; 01111111b
MOV B, 7FFFh
MOV C, 7FFFFFFFh
MOV dword ptr D, OFFFF FFFFh
MOV dword ptr D+4, 7FFFFFFFh

6) MOV dword ptr Q, -125
MOV dword ptr Q+4, OFFFF FFFFh

2-13] 1 cnocob 2 cnocob
MOV AL, A MOVZX AX, A
MOV AH, @ MOV Y, AX

MOV Y, AX
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3. ApudmeTnyeckme KOMmaHgbl

@ BcnomHum matepuan no YM-2: npu BbINOJHEHUW KOMAHZ, YC/IOBHOTO Nepexoaa aHa-
NU3MpYLOTCA 3HaYeHUA Gnaro.; ycnoBme OF # SF COOTBETCTBYET Nepexosny No MeHblue
ANA Yncen co 3Hakom. ChepgosatenbHo, OF # SF nonyumntca ana scex CL < 25. Ycno-
BUe OF = SF ecTb OTpULaHWNe ycnosus OF # SF. OTBET: a) CL € [—128,24]; 6) CL €
[25,127]
3.9. B]Mov AL,X
ADD AL,2*A+6
ADD X, AL
3.12. B] Bblumcaum pesynbtat B8 nape EDX:EAX, 3aTem 3anuwem ero B Z. Peasusyem Bbl-
YuTaHMe B-Y B CTONOWMK, CHaYyana BblYMTAEM MAagLLMeE paspALbl, MOTOM — CTapluue,
yunTbIBan 3aém. Obpallaem BHUMAHMeE Ha NepeBEpHYTOe NpeacTaBieHne Yncen.

MOV EAX, 0

MOV EDX,0

SUB EAX, dword ptr Y
SBB EDX, dword ptr Y+4
MOV dword ptr Y, EAX
MOV dword ptr Y+4, EDX

3.16. p] wactHoe ot feneHus Y Ha 10 He ymelaertcs B 6aiT
B) HeBepHoe aenumoe y BTOpoit KOMaHAbl AeneHns: EDX:EAX = 1*232 + 5432,a
OONIXHO 6bITb EDX:EAX = 5432

B-24] OpraHusyem BbluncieHns No cxeme fopHepa: (A*X+B)*X+C

MOV BL,X
MOV BH,© 5 BX=X

MOV AL,A

MUL BL 5 pe3synbTaT - cnoso AX

ADD AL,B

ADC AH,0 ; AX+B, npubaBunu K cnosy 6anT 6e3 3Haka
MUL BX 5 pe3ynbTaT DX:AX

ADD AL,C

ADC AH,0 H AX+B, an6aBMﬂM K cnoBy 6aiT 6e3 3Haka
ADC DX 0 DX:AX+C

MOV word ptr Y AX,
MOV word ptr Y+2, DX

HeBepHble KOMaHAbl: 6, T, e, 3, u, N.

4. KomaHpgbl BBoga v BbiBoaa. CTpyKTypa nporpammbl

MpK CNOXKeHWUM [BOWHbLIX CNOB @ + b pe3ynbTaT MOMKEeT NPEeB30MTU 4BOWHOE CNOBO,
nosTomy 6yAem BbIYMCAATL CYMMY B YETBEPHOM C/OBe EDX: EAX.

INCLUDE settings.inc
INCLUDE i02020.inc

.STACK 4096
.DATA
a DD ?
b DD ?
.CODE
start: ININT a
ININT b
MOV EAX, a
CDQ

MOV EBX, EAX
MOV ECX, EDX ; ECX:EBX = a
MOV EAX, b

cDQ ; EDX:EAX

n
o
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4.17.

4.18.

4.19.

ADD EAX, EBX
ADC EDX, ECX ; EDX:EAX = b+a
MOV EBX, 17
IDIV EBX
OUTI EDX
EXIT
END start

B) INCLUDE settings.inc
INCLUDE 1i02020.inc
.STACK 4096

.DATA
N DW OFFh * 10 + 9 ; OFFh - Haubonblwee 4YacTHoe 6e3 3Haka
5 Npu geneHun Ha 6anT

Snum DB ' Yucno -> ', @
Sdiv DB ' YacTHoe -> ', ©
Smod DB ' OcTaTtok -> ', @

.CODE
start:
OUTSTR offset Snu
MOVZX EAX,N ; EAX = AX = N
OUTU EAX
NEWLINE
MOV BL, 10
DIV BL
MOV DL, AH
OUTSTR offset Sdiv
MOVZX EAX, AL
OUTU EAX
NEWLINE
OUTSTR offset Smod
MOVZX EAX, DL
OUTU EAX
NEWLINE
EXIT
END start

B) Anpec Hauana NOACTPOKM, KOTOPYHO HYYKHO HaneyaTaTb, paBeH offset A+26 -m.

INCLUDE settings.inc
INCLUDE i02020.inc
.STACK 4096

m= . ; 1m<26

.DATA
A DB 'abcdefghijklmnopgrstuvwxyz', ©

.CODE
start: OUTSTR offset A+26-m
EXIT

END start

B] Hy:kHO HaneuyaTtaTb 6yKBbl OT 'a' 40 m-i ByKkBbl andasuTa; ANA CBOEBPEMEHHOMO
OKOHYaHWA NeyaTy 3anuLwem B No3uLMIo cneaytoutei 6ykebl uncno 0. dPparmeHT pe-
weHmn:

.CODE

start: MOV A+m-1, ©
OUTSTR offset A
EXIT

END start

B) Anpec Hauyana NOACTPOKM, KOTOPYIO HY}KHO HamneyaTaTb, paBeH offsetA+26 -n.
CHayana BBEAEM YMC/IO Tl B PETUCTP, 3aTEM BbIYMC/IMM HY}KHOE 3HauYeHue.

INCLUDE settings.inc
INCLUDE i02020.inc
.STACK 4096

.DATA
A DB 'abcdefghijklmnopgrstuvwxyz', 0
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.CODE
start: OUTCHAR '>' ;npurnaweHve AnA BBofAa
ININT EBX
NEG EBX
ADD EBX, offset A+26
OUTSTR EBX
NEWLINE
EXIT
END start

A20] INCLUDE settings.inc
INCLUDE i02020.inc
.STACK 4096

.DATA

k

DD ?

WDay DB 'MH',@,'BT',@,'CP',0,'4YT',8,'NT',0,'C6',0, 'BC',0
.CODE
start:

ADD EAX, EAX

ADD EAX, k ; 3(k-1) - appec Havana gHs Hegenu B WDay
ADD EAX, offset WDay

OUTSTR EAX

EXIT

END start

5. KomaHab! nepexoaa

B8] x bB ?
Y DB ?
Z DB ?
a) MOV EAX, -3 6) MOV EAX, 102
CMP X, 2 CMP X, 2
JGE NO JL YES
CMP Y, 4 CMP VY, 4
JGE NO JL YES
CcMP Z, 10 CMP X, 2
JGE NO JL YES
MOV EAX, 102 MOV EAX, -3
NO: YES:
B-I01x pQ ?
S DB ?

3HaK YMCNa COAEPIKMTCA B €ro CTapLiem ABoMHOM cioBe. Ecam cTapliee aABoliHoe c/o-
BO He PaBHO HY/1t0, OHO OAHO3HAYHO OnpeaesAeT 3HaK BCEro YeTBepHoro cnoBga. Ec-
/1 cTapliee ABOMHOE C/I0BO PABHO HYJIH0, BOSMOXHbI 4B CUTYaLMK: BCE YeTBepHOe
C/I0BO PABHO HyNt0, MM60O YeTBEPHOE CI0BO — 3TO HEBO/bLLOE MONOKUTENBHOE YNC-
110, LE/IMKOM YMECTUBLLIEECA B MIaJlem ABOMHOM ciioBe. Peannsyem anroputm:

S:=1;
if dword(X+4) < © then S:=-1
else if dword(X+4) = @ then

if dword(X) = @ then S:=0
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PeweHune:

MOV S, 1
CMP dword ptr X+4, ©
JGE GR_EQ
MOV S, -1
JMP FIN
GR_EQ: INE FIN ; dword ptr (X+4)>0, T.e. X>0
CMP dword ptr X, ©
JNE FIN
MOV S, ©

BI7]; EDX:EAX:= X

MOV EAX, dword ptr X
MOV EDX, dword ptr X+4
; peanusauua CMP X, Y
SUB EAX, dword ptr Y
SBB EDX, dword ptr Y+4
JB LESS ; JL ANA 4ucen co 3Hakom

5.19. p] Anroputm

k:= 0;

repeat
{obpabomka mnaduiel yugpel}
k:= k+1;

{ yaanerte maaduel yugpel us n}
n:= n div 10;

until n=0

Peanunsauusa

N DD ?

MOV CL, © 5k
MOV EBX, 10
MOV EAX, N
Cbig: INC CL
MOV EDX,0
DIV EBX
CMP EAX, ©
INE CDig

BE.2T] Npepcrasum N B BMAe NpousseseHUa NpocTbix MHOXuUTenen N = 2k . 3t . 5m .
BbluepKHEM M3 N BCE MHOXMUTEIM-TPOMKK, NOACUMUTbIBAsA UX. ECAIM B uTOre nosyumm
4acTHoe 1, To N AB/AAETCA CTeNeHbIo Yncna 3.

Anroputm
k:=0;
while n mod 3 = @ do
begin n:= n div 3; k:= k+1 end;
if n # 1 then k:= -1
Peanunsauua
Mpu BbluMCAEHWUM Npefycnosua (n mod 3) 3HaUEHUEe n TepAeTcs, HO OHO TpebyeTca

[N NPOBepKM nocse Uukaa. Mostomy nepes AeneHUem ero Hago CoXPaHUTb.
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DD ?
DB ?

" ININT N

MOV CL, ©
MOV EBX, 3
MOV EAX, N

; NpegycnioBue

Cnt3:

MOV ESI, EAX
MOV EDX,0
DIV EBX

CMP EDX, ©
JNE Check

5 Teno uukna

Check:

FIN:

INC CL
JMP Cnt3

CMP ESI, 1
JE FIN

MOV CL, -1
MOV K, CL

B-29] Yutaem BxogHyI0 NocnefoBaTeNbHOCTb CUMBOAOB A0 Npobena, GopMupys YMCNo Kak
MHOrou/eH no cxeme fopHepa.

n := n*5 + ord(c)-ord('0");

max:= {MUHUMANbHOE MAWUHHOe YUC/O};

if a > max then max:= a

Anroputm

n:= 0; read (c);

repeat
read (c)

until ¢ = ' '

Peannsauna
MOV EBX, 5
MOV EAX, ©
MOV ECX, ©
INCHAR CL

Inp: MUL EBX
ADD EAX, ECX
SUB EAX, '®@"
INCHAR CL
CMP CL, ' '
JNE Inp
B-34] Anroputm

{const n=130;}

for i:= 1 to n do

begin read(a);

end

Peanunsauuna

YnpaBneHue for NpoLLe BCEro peannsyeTcs C MOMOLLbI0 KOMaHAb! LOOP. HuKe AaH

¢dparmeHT nporpammoi.

CMax:

next:

N = 130

MOV EBX, ©
MOV ECX, N
ININT EAX
CMP EAX, EBX
JBE next

MOV EBX, EAX
LOOP CMax
OUTU EBX

E

E}

K}

; max. Ana (6) 4ucno = 8000 0000h

a

JLE ana (6)

OUTI ana (6)
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5.41. p)] Anroputm
read(a); gr:= false;

repeat
gr:= a>100;
read(a)

until (a=0) or gr;

if gr then CL:=1 else CL:=0

Peanusauusa

Ha accembnepe ans opraHMsaumm ynpasiaeHUs He UCNONb3YIOTCA I0rMYeckme nepe-
MEHHble, BMECTO 3TOro NPUMEHAIOTCA KOMaHZbl YCI0BHbIX Nepexonos. CnepyeT 06-
paTUTb BHUMaHWe Ha BbI6OP yA0OHOro Ha4anbHOro 3Ha4YeHuA CL.

MOV CL, 1
ININT EAX
Fnd: CMP EAX, 100
JG FIN
ININT EAX
CMP EAX, ©
JNE Fnd
; BCe 4yucna <100
MOV CL, ©
FIN:

BE-44]v DB 'ABnsetca’,0

N DB 'HeTt'
MOV EBX, offset N
ININT EAX
CMP EAX, ©
JE YES
JG NGT

POS: ININT EAX
CMP EAX, ©
JL NO
JE YES

NGT: ININT EAX
CMP EAX, ©
JG NO

JNE POS
YES: MOV EBX, offset Y
NO: OUTSTR EBX

6. Maccusbl

HenpaBuibHble: 6, T, 4, €, 3, U, K, I, H, N, T, y

6.15. B] ;npocmoTp mMaccuBa OT KkoHUa K Havany
MOV EAX, 7FFFFFFFh ; camoe 60/blioe YUCNO CO 3HAKOM
MOV ECX, length X
MOV EBX, ECX
FMin: CMP EAX, X[(type X)*ECX]-(type X)
JGE CONT
MOV EAX, éé&type X)*ECX]-(type X)

MOV EBX,

CONT: LOOP FMin

; mHaekc = EBX-1
DEC EBX

6.18. ] MOV EBX,
MOV ECX, length A
FNeg: CMP A[EBX], ©
JL FND
ADD EBX, type A
LOOP FNeg
5 HeT OoTpuuaTesibHbIX
IMP FIN
FND: MOV A[EBX], 1
FIN:
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6.26. p] Peannsyem anroputm Accembnep
i:=10; MOV EAX,N
repeat MOV ECX,10
d:=cumon(n mod 10); MOV EBX, size S-type S
S[i]:=d; ; = 9, aapec nocn.snemeHTa
P DGT: MOV EDX,0
i:=1-1; DIV ECX
n:=n div 10 ADD DL.'@"
until n=0 2
MOV S[EBX],DL
DEC EBX ; TN 2nemeHTa S=1
CMP EAX,©0
JNE DGT
6.27.@] Wcnonbsyem maccus Accembnep
a: array ['a'..'z"'] of 0..1; A DB 'z'-'a'+l DUP (90)
Mpw yTeHMM TeKCTa 3anonHAeM mac MOV 'EBX,
cuB. Korga BBOA TEKCTa 3aKOHYEH, INCHAR BL
LTR: MOV A[EBX-'a'],1
NPOCYMMMPYEM 3/1eMEHTbl MaccuBa INCHAR BL
— 370 HyZeT oTBeT. SK}E E1L'|i .
MOV EBX,'a’
MOV ECX, 'z'-'a'+1l
MOV EAX, @
CNT: ADD AL,A[EBX-'a']
INC EBX
LOOP CNT
OUTU EAX

6.31.p]
PrcC:

MOV ECX, m

MOV EBX, ©

OUTU B[EBX]

NEWLINE

ADD EBX, n*(type B)
LOOP PrcC

7. CTpyKTypbI

5 B[1,

1]

7.1. B] 1) type D1=size D1=size DATE =15
2) type D1.Y=2;type D1.D=1;type D1.WD=1
3) length D1.Y=1; length D1.WD=1; size D1.Y=2;size D1.WwD=1

4) offset D1.D=103h

N=70
T TIME N DUP (<>)

MOV EBX,0
MOV ECX, length
CMP (T[EBX]).H,
JB NEXT
JA PRINT
CMP (T[EBX]).M, ©
INE PRINT
CMP (T[EBX]).S, ©
JNE PRINT
ADD EBX, type T
LOOP FND
; HeT MoAXoAAWMX 3/1eMeHTOB
JMP FIN
MOZX EAX, (T[EBX]).H
OUTU EAX
OUTCHAR ":'’
MOZX EAX, (T[EBX]).M
OUTU EAX
OUTCHAR ":'
MOZX EAX, (T[EBX]).S
OUTU EAX

73]

FND: 12

5 Yac

NEXT:

PRINT:

=12

; Ha HOBYK CTpOKY

; Yac=12, MuH=0
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8. KomaHapbl paboTbl ¢ 6utamm

B3] Noruuyeckune komaHgpl pabotaioT ¢ 6utamu, peanusys TPagMULMOHHbIE NOMUYECKUE
onepauun. MoaTomy ecnv BbibpaTb KOHKPETHbIM BUT B KauecTBe NpeacTaBieHus
JIOTMYECKOrO 3HaYeHus, MOYYMM KOPPEKTHble IorMyeckue onepauun. Hanpumep,
MycTb JIOrMYecKkoe 3HadeHne HaiTa xpaHUTCA B Maagwem paspage. Torga noboe
HeuyéTHOe Yncno byaeT M306pakaTbh UCTUHY, a Nt060e YETHOE YNCIIO — NTOKb.

AnropuTtm:
{c:char; n:integer}
n:=0; read(c);
repeat
n := n*4;
n n + ord(c)-ord('0")
read(c)
until c=" '

B-10] Anroputm

8.13. ]

Ha xpaHeHune YeTBepuYHON LUP-
pbl TPATUTCA ABa pa3pAga, NoaTo-
My [OBOMHOE CNOBO nh COAEPXUT
32/2=16 umdp n = d,d, ...d;

{d: char; n, i: integer}

for i := 1 to 16 do

begin d := cTapwas uudpa(n);
CABUM N << 2;
write(chr(d + ord('0"))

end

XOR DH, DH
MOV ECX, 32

Cntl:
ADC DH, © ; DH
LOOP Cntl

B] XOR EBX, EBX
MOV ECX, 32
Inv: ROL EAX, 1
RCR EBX, 1
LOOP Inv
MOV EAX, EBX

ROL EAX, 1 ; CF = cTapw.p-4
:= DH + CF

Accembnep:

CALC:

XOR EBX, EBX
XOR EAX, EAX
INCHAR BL

SHL EAX, 2
SUB BL, '@’

ADD EAX, EBX
INCHAR BL

CMP BL, ' '

JINE CALC

EAX*4

Accembnep

MOV ECX, 16

PrN: ROL EAX, 2
; EAX=d, ..d;qd; Ha 1-om ware, d; - B AL

MOV BL, 3h

; Macka anda BbigeneHua 2 6uToB
AND BL, AL ; BL=d,

ADD BL, '0'
OUTCHAR BL
LOOP PrN

; nocne 16 nosopoToB EAX BepHyn
; HaYanbHoe 3HauyeHue

PekomeHaauus: 3anucatb B EBX nepesépHyToe 3HaueHue EAX (cm. B-I3(B)) v cpae-

HUTb EAX 1 EBX.

MOV ECX, N-1
Shft: ROL X[(type X)*ECX], CL

LOOP Shft
8.20.p] é BB 2

3 35%X=32FX+2*X+X
MOV EAX, X

MOV EBX, EAX

; x[@] cpBuraTb Ha @ HeT cMmbicna

SHL EBX, 1 ; EBX=2*X

ADD EAX, EBX ; EAX=X+2*X

SHL EBX, 4 ; EBX=16*(2*X)
ADD EAX, EBX ; EAX=X+2*X+32*X
MOV Y, EAX
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8.24.B); c:={'2', 'a', '5'}

3
MOV C, 2Ch

B]; c:=AuB
MOV AX, A
OR AX, B
MOV C, AX

b); c:=A\B=ANn(ANnB)

MOV BX, A
AND BX, B

NOT BX

MOV AX, A

AND AX, BX
MOV C, AX

E]; pacneyaTtaTb MHOxecTBO C

MOV BL, '@’ ; TeKywuh snemeHT
MOV ECX, 10 ; BCEro snemeHToB
MOV AX, C
PrEL: SHL AX, 1
INC NEXT
OUTCHAR BL
NEXT: INC BL
LOOP PrEl
9. 3anucu
9.1. BJ R2 M N L
width 27 5 10 12
mask 7FF FFFFh 7C0 0000h 3F FO@oh | OFFFh
3HauyeHue nons 22 12 0
BZ] B C
a)Vl R <> o[1]ofoJofo[1]1[1]1[2]1]2]1]1]2
2 0 3FFh
6)v2 R <1,2,3>[0[0[1]0[1]0[oo[o[0]0[0]0[0[1]1
1 2 3
B)V3 R <,,7> [0[1][0]o[0]0]o[o[o[o]o[o[0]1[1]1
2 0 7
r)Vva R <7> 1]1]a]oJofo[a]1]1]a]a]1]1]2]1]1
7 0 3FFh

9.6. E] DATE RECORD Y:7=0, M:4=0, D:5=0
D1 DATE <>

; type D1 = word

; nevatb D
MOV EAX, D1
AND EAX, mask D
OUTU EAX
OUTCHAR ".'

; ne4atb M
MOV EAX, D1
AND EAX, mask M
SHR EAX, M
OUTU EAX
OUTCHAR '.'

; nedaTtb Y
MOV EAX, D1
SHR EAX, Y
ADD EAX, 2000
OUTU EAX
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B] D1 DATE <>

Mnth DB 'awB',0, '¢eB',0, 'mMap’,0
DB ‘anp',0, 'mai',0, 'uwoH',0
DB 'wwon',0, 'aer',0, 'ceH',0
DB 'okT',0, 'Hos',@, 'pek',0@

; ne4atb D
MOV EAX, D1
AND EAX, mask D
OUTU EAX
OUTCHAR " '

; neyaTb M, agpec HasBaHua B Mnth = 4(M-1)
MOV EAX, D1
AND EAX, mask M
SHR EAX, M ; EAX = M
DEC EAX
SHL EAX, 2
ADD EAX, offset Mnth 5 wam LEA EAX, Mnth[4*EAX-4]
OUTSTR EAX
OUTCHAR " '

; ne4atb Y
MOV EAX, D1
SHR EAX, Y
ADD EAX, 2000
OUTU EAX

10. CrekK

INCLUDE settings.inc
INCLUDE i02020.inc
.STACK 4096
. CODE
Start: ININT EAX

MOV ECX, EAX
ROWS: PUSH ECX
MOV ECX, EAX

ELEMS: OUTCHAR '*'

LOOP ELEMS
NEWLINE
POP ECX
LOOP ROWS
EXIT
END Start
10.11. B] Anroputm Accembnep
{push(n);} PUSH EAX
if n<o@ then CMP EAX, ©
begin write('-'); n:=-n end; JGE CONT
e -
repeat . CONT: MOV ECX, ©
d :=n mod 10; MOV EBX, 10
push(d); k:=k+1; . 2
. DGTS: MOV EDX, ©
n :=n div 10 DIV EBX
until n=0;
O PUSH EDX
for 1.71 to k do INC ECX
begin CMP EAX, @
pop(d); INE DGTS
write(chr(d+ord('0"')) PR: POP EDX
end ADD DL, 'O’
op(n OUTCHAR DL
{pop(n)} LooP PR

POP EAX
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11. NMpoueaypbl

[[17] a) Mepesaya NapameTpoB B perucTpax

6U¥goue§K82 ; OparmeHT ?egymeﬁ vyacTu.
X DQ
; napametp B AlL=d,d, ; NevaTaem 8 6aliToB nMepemeHHOl X,
Eggn Eé§ ; HauyMHaa co cTapwero 6aiTa
MOV ECX, 8
Pri6: QSY EEX,42 PrNum: MOV AL, byte ptr X[ECX]-1
- Mo ﬁﬂj oFh LooP prm
CMP AH,
JA LET
ADD AH, 'O’
JMP PRINT

LET: ADD AH, 'A'-10 ; uudpb 'A'..'F'
PRINT: OUTCHAR AH

LOOP Pri6

POP ECX

POP EAX

RET
OUTB  ENDP

[[1-15] a) Nepesaya NapameTpoB B perucTpax

SYM PROC ; ESI - Havano maccuBa, ECX - pgnamHa maccuBa
PUSH EDX
PUSH ESI
PUSH EDI
XOR EAX, EAX ; EAX := false
LEA EDI,[ESI][4*ECX- 4] ; yKasaTesnb Ha nocnefHuii 3n1emeHT

L: MOV EDX,[ESI]
CMP EDX, [EDI]
INE E
ADD ESI,4
SUB EDI,4
CMP ESI,EDI
JB L
NOT EAX ; EAX := true
E: POP EDI
POP ESI
POP EDX
RET
SYM ENDP

6) Nepepaya NnapameTpoB B CTEKE
; function sym(var x: maccuB; n: dword)
SYM PROC

PUSH EBP

MOV EBP, ESP

PUSH ECX

PUSH EDX

PUSH ESI

PUSH EDI

MOV ESI, [EBP+8] ; aapec Havana X

MOV ECX, [EBP+12] ;N

LEA EDI, [ESI]J[4*ECX-4] ; adpec nocnepHero snemeHTa X
; ECX := N div 2

SHR ECX, 1

JECXZ Yes

MOV AL, © ; false

Check: MOV EDX, [ESI]
CMP EDX, [EDI]
INE FIN
ADD ESI, 4
SUB EDI, 4
LOOP Check
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; Bce anemeHTbl coBnanu
Yes: MOV AL, OFFh
FIN: POP EDI

POP ESI

POP EDX

POP ECX

POP EBP

RET 8
SYM ENDP

Chopmynunpyem anroputm ¢ y48Tom ocobeHHOCTeN NporpaMmmMmMpoBaHmnA ynpasas-
IOLLMX KOHCTPYKLMI Ha accembnepe Tak, 4Tobbl ero 6b1/10 yA06HO peanv3oBath:

function Bits(N: integer): byte;
var t: integer;
begin t := N mod 2; N := N div 2;
if N<>0 then t := t + Bits(N);
Bits :=t
end;
Peanusauus:
BITS1 PROC
PUSH EBX
PUSH ECX
MoV CL,© ; nepemeHHasa t
SHL EBX,1
ADC CL,0
CMP EBX,® ; TEST EBX,EBX
JE fin ; JZ fin
CALL BITS1
ADD CL,AL
fin: MOV AL,CL
POP ECX
POP EBX
RET
BITS1 ENDP

12. CtpokoBble KOMaHAbI

12.6. BJMov ECX, N
El STD

MOV EDI, offset S
MOV ESI, offset S
MOV EAX, dword ptr S + N - 4
REP MOVSB

MOV dword ptr S, EAX

MOV ECX, N/2

MOV ESI, offset S

MOV EDI, offset S + (N+1)/2 ; ecnum N He4&THO, Mporyckaem cpefHWii CUMBON
CLD

MOV AL, 1

REPE CMPSB

++

12.12.g] MOV ECX, N
MOV EDI, offset S
CLD

MOV AL, '*'
SRCh:
REPNE SCASB
INE FIN
MOV byte ptr [EDI-1], '?'
CMP ECX, ©
INE SRCh
FIN:

Ecnmn He aHann3npoBaTb 3HaYeHne ECX Nocsie CTPOKOBOM KOMaHAbl U BMECTO ABYX
nocnegHUX KOMaHa, HanucaTb JMP SRCh, TO A/19 CTPOKM, OKaHUYMBatOLWENCA Ha '*',
NONYYMUTCA 3aUMKNUBAHME.
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13. MakKkpocpepcrea

f3:6] a) INC A 6) MOVSW
JE L MOV A,2
r)K EQU <B KK> ) DW A,ABU,ABA
DB 'p' DW B,ABU,ABB
DB 'B Kp' DW U,ABU
LL EQU <B LLLL> DW C,CU,CC
DB 'p’ DW U,CU
DB 'B LLp'
M EQU <B MM>
DB p'
DB 'B Mp'
[3716] IFe MACRO X,L
LOCAL NO

IF type X NE qword
CMP

E}

ELSE
CMP dword ptr X,0
JINE NO

CMP dword ptr X+4,0
JE L

NO:
ENDIF
ENDM
320 NULL MACRO r1,r2,r3,r4,r5,r6,r7,r8
IFNB <ril>
MOV ri,0
NULL r2,r3,r4,r5,r6,r7,r8
ENDIF
ENDM

[3:32] MAX MACRO X

MOV AL, 80h

FOR B,<X>
LOCAL L
CMP AL,B
JGE L
MOV AL,B

L:
ENDM
ENDM

f3:37] a) Mp M1 6) MOV AH, 2
MOV AX,1
M1:ADD AX,1

r) MOV AX,4 I) X DB '5+1'
MOV BX,44 Y5 DW 5+1

B) ADD AX,N
ADD AX,5+1
ADD AX,6

e) ADD AL, '"';kon
ADD AL, ', ';kon
ADD AL, '%';kon
ADD AL, '2';kop
ADD AL, '+';Kkopn
ADD AL, '1';koa

B) A EQU 3
ADD DX,A3

e) MoV AH,0
ADD AH,'6'
ADD AH,'-"
ADD AH,'1'

sym
sym
sym
sym
sym
sym
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MpunoxkeHue A

CamocronATenbHana pab6ora Nel

1. HanucaTb gns TpéxaapecHol yuebHOM MaLlMHbI NPOrpammy peLleHuns cne-

aytouleit 3agadn. Peannsosatb onepaTtop

yi=xx(=2)

PacnpeaeneHne namaAth: nepemeHHana x — AvYenKa c ajpecom 0100, y —

o0101.

KoHcTaHTy pasmecTuTb B8 Ol 3a NnocaeaHein KoMaHA0M NPorpammbl.

Kpumepuu oyeHU8aHUA: HET KOMaHAbl CTON — MUHYC 2/3; He BCe KOMaH-
Abl NOMHOCTbIO 3aM0/HeHbl (eCTb NponyLeHHble paspaabl B AYEKe B KO-
MaHze ocTaHoBa) — MUHYC 2/3; owinbKa B NpeacTaBAeHMM KOHCTaHTbI, UC-
Nonb30BaHa HEBEPHaA KOMaHAa YMHOMeHNA — MUHyC 1/3.

2. W306pasuTtb (B 16-pMyHOM MM B ABOMYHOM BUAE), KaK ByayT 3anonHe-
Hbl 6aliTbl NPY BbINOJIHEHUN C/ieAyIOLLEN NOCNeA0BaTENbHOCTU ANPEKTUB.
CuunTaTtb, YTO KOA cMMBONa 'A' = 41h.

(BTOpOW BapuaHT y := x * (—3))

1 BapuaHT 2 BapuaHT
XDB 1, 2, 3 A DB 'DCBA'
DB ©OA5h B DW 'DC'

Y DD OF84h X DB 5, 6, 7
A DB 'ABCD' DB ©OE3h
B DW 'AB' Y DD ©0A12h

Kpumepuu oyeHusaHusA: Kaxaas ownbka — muHyc 1/3
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CamocroaTenbHana pabora Ne2

1. NDD ? ; 4yuCno cO 3HaKoMm
d DB ? ; 4YMCNO CO 3HAKOM
PeanunsosaTb onepaTop
(1 BapnaHT) N:=(N-10) div d
(2 BapmaHT) N:=(N+10) div d
CumnTaTb, YTO BeMUYMHA N-10 (N+10) ymeLlaeTca B A4BOMHOE CN0BO.
Kpumepuu oyeHusaHua: penvmoe He EDX: EAX (T. e. BO3MOXHO nepenon-
HEeHMe YacTHOro) — MUHyc 2/3; HeBepHoe nosyyeHue 13 baliTa 4BOIMHOIO
C/N10BA, NepenyTaHo PAcno/oKeHNe YacTHOro M 0cTaTka — MUHyc 1/3

2. X DD 30 DUP (?) ; X[@..29]
MpeobpasoBaTb MacCUB TaK, Kak NpeobpasyeT ero cieayowmnini onepaTop
for i:=0 to 28 do X[i]:=X[i]+X[29]

BTopoit BapuaHT

X DD 40 DUP (?) ; X[@..39]

Mpeobpa3oBaTb MAacCUB TaK, Kak NpeobpasyeT ero cieayowmnii onepatop
for i:=0 to 38 do X[i]:=X[1]-X[39]

Kpumepuu oyeHuBaHUA: Kaxkaan olmbKa — muHyc 1/3



92

CamocroAatenbHana paborta Ne3

3apaual
N DQ ? ; 4ucno 6e3 3Haka
He ncnonb3ya apudmeTnyeckne KomaHabl, peannsoBaTb onepaTop

(1 BapuanT) N N * 2

(2 BapnaHT) N := N div 2
PelleHWe JOMKHO coaep:KaTb He bosiee TPEX KOMaHA,

Kpumepuu oyeHueaHUA: HeBEPHOE HanpaBAeHWe CABWrA, TEPAETCA pas-
pAg B cepeanHe ymcna (Hanpumep, cABUT He Yyepes CF) — cpasy MUHYC;
He y4TEeHO NepeBEPHYTOe NpeacTaBaeHne — MUHYC 2/3; apyrne owmnbKu,
Kaxk4an MMWHAA KomaHga — MUHyc 1/3.

3apgava 2

1 sapuaHT: Peanusosatb npoueaypy Padd(x,a), KOTopas peanusyer one-
paTtop x:=x+a. [lepegaya napameTpoB B CTEKE, CTaHA4APTHbIE COMIaleHna
0 CBA3AX.

2 BapuaHT: Peannsosatb npouenypy Psub(x,a), KOTopas peannsyet one-
paTtop x:=x-a. [lepegaya napameTpoB B CTeKe, CTaHAAPTHbIE cornalleHna
0 CBA3AX.

Kpumepuu oyeHusaHusA: 3anvcb pe3y/abTaTa B CTEK, @ HE B CETMEHT AaH-
HbIX (HeyMeHWe paboTaTb C NapaMeTpOM-NepeMeHHON) — MUHYC; KaxKaan
Apyras owmnbka — muHyc 1/3.
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MpunoxxeHue b. CNNCcok anpeKTuUB, onepaTropos, MHe-
MOKOA,08B.

Cnucok dupekmus

Ha3BaHune

(@)
-
©
Y]
I
AN
=
[«V]

.CODE
.DATA

.STACK

DB, DW, DD, DQ
ELSE, ELSEIF
END

ENDIF

ENDM

ENDP

ENDS

EQU

FOR, FORC

IF, IFE, IFB, IFNB, IFDIF, IFDIFI,
IFIDN, IFIDNI

FEEREERE RN

LOCAL b7

MACRO

PROC B4

STRUC
RECORD

REPEAT

Criucok onepamopos
O603HauyeHune CtpaHuua

+, -, ¥, /,mod, shl, shr

[]
&, %, !

offset

ptr

type, length, size
width, mask

B

EEER S E™
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Crucok MHemMoKo008

Ha3BaHue

CtpaHunua

ADC

Ha3BaHune

CTpaHuua

ADD

INZ

AND

Jz

CALL

LEA

CBW

LOOP

CDQ

MoV

CMP

MOVSX

CWD

MOVzZX

DEC

MUL

DIV

NEG

IDIV

NOT

IMUL

OR

INC

POP

JA

POPFD

JAE

PUSH

JB

PUSHFD

JBE

RCL

Jc

RCR

JE

RET

JECXZ

ROL

JG

ROR

JGE

SBB

JL

SHL

JLE

SHR

JMP

SuB

JNC

TEST

JNE

(55 53 30 3 3 3 3 e e 3 B e e 5 = 3 a3 i) ) 3 2 3 2 S =

XCHG

XOR

(23 50 0 i 3 a2 0 3 2 23 2 2 3 3 i) = 2 2 = e 3 3
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