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Mpeaucnosue

KHUra cogepuT 3afauvm M ynpaxKHeHWsa no A3blKy accembnepa
MASM 6.14, crpynnMpoBaHHbIe MO TeMaTUYeCKMM 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-
XUTeKTypa 9BM u a3bik accembnepa». 3HaHMA 3TUX CPeaCcTB AOCTAaTOYHO
ONA OCBOEHUA Kypca.

Kaxkablli pasaen conpoBOXKAAETCA KPATKUM U3OKEHNEM TeopeTu-
YyecKkoro maTtepuana, HeobXoAMMOro A8 pelleHus 3a4ay 3Toro pasgena.
Bonee nosHoOe onMcaHWe MOXKHO HalTW B IEKLUAX MU B S/1EKTPOHHOM MO-
cobuu B.T. Baynbl «BBegeHue B apxutekTypy IBM 1 cuctembl Nporpammu-
poBaHuA» Ha caliTe arch32.cs.msu. ru. B KoHLe 3aa4H1Ka AaHbl OTBETHI
N pelleHna HeKOTopbIX 3a4a4. Homepa 3a4ad, AN KOTOPbIX eCTb OTBETHI,
3aKntoyeHbl B pamKy. B MpunoxkeHun npuseaeHbl TP CaMOCTOATENbHbIE
paboTbl.

Bonbluan YacTb 33434 HaseAaHa nocobuem Bnagummpa Hukonaesu-
ya MunbwmkoBa «YnpaxkHeHnA no A3blky MASM». HeckonbKo net Ha-
334, NAaHUPOBANOCb COBMECTHO HanucaTb 33af4a4YHWUK, AOMONHWUB KHUTY
B. H. Munbwmkosa 3agavyamm n otsetamn. O4HAKO NO pasHbIM NPUUYMHAM
NPOEKT He cocToANcA. ABTOP, NO/Ib3yACb BO3MOMXKHOCTbIO, BblpaXKaeT UC-
KPEHHIO Npu3HaTenbHOCTb Baagnmmpy Hukonaesunuy MunablwmKosy.

ABTOp BblparkaeT 6/1arogapHoOCTb cCOTpyaHWKam ¢akynbreta BMK
MrY B.T bayne, W.B.lopauyeir, T.H0.IpaymaHosoii, B.b.3axaposy,
A.MN.KanutoHosoi, T.K.Marteeesoii, M. /[.HoBMKoBY, 3a 3ameua-
HUA W nonesHble coBeTbl. Ocobylo 61arofapHOCTb aBTOP BbipaXKaeT
A. A.MaHdEpoBy 3a BHUMaTE/IbHOE UYTEHMEe 3afavyHMKa, PeKomeHAauum
Mo TEKCTY M HONbLIYIO NOMOLLL NPW NOATOTOBKE NOCObMA K neyaTu.
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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, ONEPaToOPOB 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 AOMKEH COOTBETCTBOBATbL BUAY AMPEKTUBbLI. AgpecHoe Bbipa-
YKEHUE HE MOKET ObITb ONepPaHAOM Y AMPEKTUB DB U DW.
Ocobbliit cnyyan: upekTnea DB Mcnonb3yeTca Ans pa3melleHns CTPOK CUMBOJIOB,
No3TOMYy AONYyCKaeT onepaHA-cTpoky. Chegyowme ANPEKTUBbLI SKBUBANEHTHbI
uma DB 'ABCDE' = wums DB 'A','B','C','D','E"

3. KoHcTaHTHbIE M agpecHble BbipaxKeHUsA

BblparkeHua BblumcnaoTca B 32 paspagax. 3HayeHMemM KOHCTaHTHOrO BblparkeHua
ABNAETCA KOHCTAHTA (YMCN0). 3HAUYEHWE aAPeCHOro BbiparkeHne — agpec (cmele-
HWe B CEerMeHTe AaHHbIX).

KOHCTaHTHbIe BbIpaXKeHUA CTPOATCA U3 YMCE, KOHCTAHT, OMepaTopoB U KPYI/bIX
CKOBOK.

OnepaTopsl (No ybbiBaHUIO NpuoputeTa): +, - (yHapHble); *, /, mod, shl, shr; +, -
(buHapHble).

UcKatoyeHune: BbiparkeHne nepemerHaal - nepemeHHas2 ABNAETCA KOHCTAHTHbIM.
AApecHble BblpaXKeHus:

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

B 3aga4ax 4aHHOrO pasfena C/I0BO KafApecy UCNONb3yeTCA B CMbICE «CMeLLeHNe
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) 0 DW 255 ¢) F DW -256
B)V DW 17 )I DD 1 n)P DB 128 X) H DW 65535
r)G DW -17 K)K DB -1 p)R DB -128 u) TS DW 65525
a)D DD 17 n)L DW -1 c)S DW 128 Y) CC DD -65536
e)E DD -17 M)M DD -1 T)T DW -128 w) SH DQ -65536

1.2 Ona Ka)K,D,OI\/‘i M3 YKa3aHHbIX AUPEKTUB BbINNCATb OBE 3KBUBANIEHTHbIE
en ANPEKTUBLI, B I'IepBOVI M3 KOTOPbIX Ha4a/ZIbHOE 3Ha4YeHUE nepemeHHon
3aMnCaHo B BUAE OECATUHHOIO 4HMCNa CO 3HAKOM, a BO BTOpOVI — 6e3 3Haka.

a) A DB BAh n) D DW 127056q “) I DW OFFFEh

6) B DB ©A®h e) E DB 3070 K) K DD @FFFF FFFeh
(ToNbKO YMCNO CO 3HaKOM)

B) V DW ©AGh X) J DB ©Boh n) L DB 8eh

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

(TONIbKO YMC/I0 CO 3HaKOM)

1.3 a) OnucaTb NnepemeHHble minb, maxb, minw, maxw, mind, maxd — 6ali-
Tbl, C/I0BA M ABOMHbIE C/I0Ba COOTBETCTBEHHO, 3aMMCaB B HUX HAUMeEHbLLee
n Hanbonblee Yyncsio 6e3 3Haka, 4ONyCTMMble A5 NepeMeHHON COOTBET-
CTBYtOLLErO pasmepa.

6) BbINOMHWTBL TO ¥Ke yrNparkKHEHWE O1A YNCEN CO 3HAKOM.

HayanbHble 3HaYeHMA yKa3biBaTb B BUAE 16-pUYHbIX Yncen.

1.4 Ectb dparmeHT INCTUHTA

adpec 06beKkmHbIli KOO meKcm npoepammol
00000000 80 A DB 128
00000001 80 DB -128
00000002 0080 B DW 128
00000004 FF80 DW -128
00000006 00000002 C DD B-A
000000PA 0000 DW ©

0000000C 000000 DD ©

00000010 00000010 R DDDD

1) Kakune numeHa (nepemeHHbIe) onncaHbl 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 MNocTpouTb AUCTUHT ANna pparmeHTa Nporpammbl, 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, ©oh
YKa3aTb B 16-pMYHOM BMAE 3HAYEHNA
a) baiToB c agpecamu: A, A+1, A+2, A+3; B, B-1, B+1, B+2 U 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
HapwucosaTb 6aitTbl, yKa3as Mx agpeca, U 3anonHUTb 3TM 6aliTbl TaK, KaK by-
AyT 3anosiHeHbl 6aiiTbl N0 YKAa3aHHbIM ANPEKTUBAM, ecv agpec A paseH 0.

1.8 Mo AaHHOMY GParMeHTy IMCTUHFA BOCCTAHOBUTb NPOMNYLEHHbIA TEKCT
B Mporpamme (4se CTPOKM C MUHYCamMM)

00000000 0001 0002 X DW 1, 2

0000004 03 07 @ m-m-mmmmm------

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

00000VOA 04 Y DB Y-B

[L.9 Boinucatb TabnnLy MMEH M 06bEKTHbIN KOA, KOTOPbIe MOCTPOMUT accem-
61ep Npu TpaHcAALMK cregytowero pparmeHTa nporpammbl. CYMTaTb, YTO
afpec nepeMeHHoOM a =o.

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

1.10 OnuncaTb NepemeHHy-A4BOMHOE C/I0BO X, KOTOPasA COAEPKMUT
a) agpec camoit nepeMeHHOoMN;
6) agpec 6anTa namaATU, cnedyroLLero 3a nepsbiM balnTom X;
B) agpec 6aliTa namaTK nepea 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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O6BACHWUTbL OWMNBKMN B IUCTUHTE

00000000 12 B DB 18
00000001 EE C DB -18
00000002 D DB 350
1. error A2071: initializer magnitude too large for specified size
00000003 41 42 43 44 E DB 'ABCD'
00000007 F DW 'ABC'
2. error A2071: initializer magnitude too large for specified size
00000009 41424344 G DD 'ABCD'
0000000D H DB B
3. error A2071: initializer magnitude too large for specified size
E DW ©

4. error A2005: symbol redefinition : E
Kakoe wecTHaaLaTMpUYHoe YMCNo coaeprkuTca B HaiiTe ¢ agpecom 97
N EQU 10

X DB 'ABCDE'

Y DW 1234h

V DD OABCDEFh
ANAa Kaxaoro BbipaXkeHWA onpenenntb, ABNAETCA I OHO KOHCTAHTHbIM,

afPECcHbIM UKW HenpaBuUAbHbIM. [l1A KOHCTAHTHbIX BblpaXeHui onpege-
NIUTb 3HAYEHWE, AR afPECHbIX YKa3aTb TUM U BbIYUCAUTb CMeLLeHME (cun-
TaTb, YTO agpec X paBeH 0), AN HENpPaBWJIbHbIX BblpaXKeHU 06BACHUTD

OLMBKY.
a)N e) N-Y n) (V-Y)/2 p) V-X+V
6) v %) 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"
A) Y+N K) V+(Y-V) n) OFFFF FFFFh+2+Y ) X+'B'-'A"

1.19 BbinucaTb AUPEKTMBLI, 3ano/HAOWMeE pa3pAaabl 8 6aitToB cneayto-
LWMm obpasom

a) 10000000 6) 00000001 B) 10000001 r) 00011000

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

PewwnTb 3agauy, Ucnonb3ya aMpekTusbl 1) DB; 2) DW; 3) DD. [lBOUYHYIO CU-
CTeMy He UCNoJb30BaTh.
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[1.20 OnpepenunTb C NOMOLLLIO CMHTAaKCUYECKOW AMarpaMmbl NOHATUE Ou-
pekmuea ornpedesneHUs OGHHbIX, CYUTasA, UYTO OMMUCAHbl MOHATUA KOH-
CMaHMHoe 8bipaxceHue n adpecHoe sbipaxceHue. He NpoBepATb COOTBET-
CTBWE pa3mepa 3HaUYEeHUIM BblParKeHU TUMY AUPEKTUBDI.

1.21 OnucaTtb MaccuB X U3 85 31eMeHTOB-ABOMHbIX C/IOB CO CNeayoWnMm
Ha4Ya/IbHbIMM 3HAYEHUAMMU:

a) BCce HayasibHble 3Ha4YeHMA paBHbI O;
6) BCce HayaNbHble 3HaYeHUA pasBHbl 2021;

B) nepsble 40 31eMeHTOB UMeIOT 3HavyeHue 10, cneayrouwme 20 anemeHr-
TOB — 3HauyeHue '*', ocTa/ibHble — 6e3 Haya/lbHOro 3HaA4YeHUs;

I') Cpe,ﬂ,HMVI 3/IeMEHT nMeeT 3HaYeHue 1, Bce ocTanbHble — 3HaveHue 0.

f.22m EQu 30
N EQU 50

Onucatb 6aliToBYIO MaTpuLy A pasamepa M X N, B KaXKA0MN CTPOKe KOTOpoW
nepsble 10 anemeHTOB UMeIOT 3HaveHue 0, a ocTasibHble — 3HadyeHne —1.

1.23 N EQU 30
Onucatb 6aTOBYIO €4MHUYHYI0 MaTpULy E pasmepa N X N.

1.24 71 DQ 1FFFF FFFEh
Z2 DQ OFFFFFFFFh shl 1

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

[L.25 Mpwu TpaHchaumMm AMpPeKTUBbI
X DW OFFFFh + 1

accembnep 3adpuKcupyeT oWMBKY; NPU TPAHCAALUN ANPEKTUBDI
Y DW OFFFFFFFFh + 1

owmnbKK He byaeT. MNouemy?

1.26 Kakoe 3HauyeHuMe byaeT 3anMcaHo B NEPEMEHHYI0 B pe3ynbTaTe Bbl-
MOSIHEHUA AMPEKTUBDI

X DQ OFFFF FFFFh + 1
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.27 N=...; N>8
Pasmectntb B namatn N eguHuy, noapaa. Hanpumep, gna N = 10 Hy}KHO
nony4mTb Aga 6alita

1111 1111
1100 0000

Ona N = 24 notpebyeTca onucatb Tpu 6aliTa

1111 1111
1111 1111
1111 1111

2. KomaHpgbl nepecbiniok. Onepartop ptr

O603HayeHMA onepaHAOB: m — AYeliKa NaMATU, r — PerucTp, i — Henocpea-
CTBEHHbI OnepaHa,

KomaHpgpbi

MOV opl,op2 ; opl:=op2
XCHG opl, op2 ; opleop2

TpeboBaHUA K onepaHaam:

1) He gonyckaloTcA ABa onepaHaa U3 NamaTy;
2) onepaHAbl AOMKHbI BbITb O4HOMO pasmepa.

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

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

Onepatop ptr

mun ptr AB

mun ::= byte | word | dword | mun cmpykmyper uau 3anucu | (type umsa nepemen-
Holi)
HasHaueHue: yKasaTb AN U3MEHMUTb TUMN a4PECHOrO BbIPaXKEHUA.

MmeHa byte, word, dword, qword — KOHCTAHTbI CO 3HadYeHuamM 1, 2, 4, 8 cooTeeT-
CTBEHHO.
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2.1 06bacHuTL owmnbKM (yKasaTb, Kakve npaBuna A3bika accembnep Hapy-
LWeHbl) B CNefyoWem TNCTUHTe

> nepemMeHHble

00000000 01 B DB 1
00000001 00000002 C DD 2
00000005 03 D DB 3
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

R.28 DB 'a’

W DW 2

D DD 1

Q DQ 3
Cpean nepeyncneHHbIX KOMaH[ YKasaTb HenpaBW/ibHble; OOBbACHUTS,
B 4Yém owwmnbKa.

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 n)MOV D, ESI+1  y)MOVZX EAX, AL

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

L) 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+l p) MOV W, W+2 w) MOV dword ptr B, 12345h

MN306pasnTb copepRnmoe 6aiTOB NamMATH NOC/IE BbINOJAHEHUA KOMAHAbI
nyHKTa ().

A DB 12h
B DD 345678h
C DB ©ABh
YKa3zatb (B 16-pn4yHOM BUAE), KAKME 3HAYEHUA NOJy4aT PErUCTPbI B pe3yJib-
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TaTe BbIMNO/HEHNA NOCNEeN0BaTE/IbHOCTU KOMaH/A,

MOV AL, byte ptr B+1
MOV EBX, dword ptr A
MOVSX ECX, C
MOvVzZX EDX, C

2.4 A DB
B DW
C DD
D DQ
TpaKTyﬂ cogepXnmoe nepemMeHHbIX A, B, C n D Kak yncna 6e3 3HaKa, 3anun-
CaTb B 3TN NepemeHHble

?
?
?
?

a) HaMmeHblune 6) Hanbonblune
BO3MOKHbIE YMC/a, COOTBETCTBYIOLME pasmepam NepemMeHHbIX.

R.5A DB ?
B DW ?
cCDD ?
DDQ ?

TpaKTya cogepXumoe nepemMeHHbix A, B, C U D KaK YMCaa CO 3HAKOM, 3amnu-

caTb B 3TW NepemeHHble

a) HaumeHblune 6) Hanbonblune
BO3MOHbIE YMC/1a, COOTBETCTBYIOLIME pa3mepam nepemeHHbIX.

2.6 A DB 3 DUP (?) ; mMaccuB a;,a,,as
PaccmaTtpuBas nepeMeHHyto A Kak MmaccuB A[ 1. .3], peannsoBaTb cneayto-
lee aencreme
a) NpucBonTb A[1]:=1, A[2]:=2, A[3]:=3. PelunTb 3a4a4y ABYMA CNOCO-
6amu: 3a TpM KOMaHAbI; 32 ABE KOMaHAbI.
UMKAMYecKn caBUHYTb Ha 1 NO3ULUMIO BAEBO 3/1eMEHTbI MaccKBa A.
B) MepecTaBUTb B 06paTHOM NOPsAAKE 3NEMEHTbI MaccmBa A.

2.7 A1 DB 100
A2 DB 20
X1 DW 1000
X2 DW 7301
V1 DD 345
V2 DD 206
Peannsosatb cnegyrouime onepartopbl
a) Al:=A2;
6) X1:=X2;
B) V1:=V2;
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r) NOMEeHATb MecTamu CoAepPKMMOoe NepemeHHbIx Al 1 A2 (A1 & A2)
[l) NOMEHATb MecTaMU COAEPKMMOE NepemeHHbIX V1 1 V2 (V1 « V2)

2.8 X DQ 123456h
Y DQ 789ABCh

a) 3anucaTb B NepeMeHHyIo Y 3HaueHne nepemeHHom X.
6) MomMeHATb MecTamm CoAEPXKMMOE NepPeMeHHbIX X NY (X & Y)

297 DW ?
MomeHATb MecTamu HaiiTbl cnosa Z.

2.10v DD ?
MepectaBuTb B 06paTHOM nopsaake balTbl NepeMeHHON V.

R:1TQ bQ ?
MepemeHHOW Q NPUCBOUTb 3HaYeHue a) 125; 6) —125. BcnomoraTenbHble
nepemeHHble U PerncTpbl He UCNONb30BaTh.

2.12 A DW -19

MOVZX EAX, A
MOVSX EBX, A
YKasaTtb B 16-pu4HOM BUAE 3HAYEHUA PerncTpos EAX 1 EBX.

R.13 A DB ? ; uncno 6es 3Haka
Y DW ?
3anucaTb B NepemMeHHYo Y 3HaueHne NepemeHHo A.

2.14 X DB ? ; 4uc/a0 CO 3HAKOM
Y DD ?
3anucaTb B MepPeMEHHYI0 Y 3HaYeHMe nepemMeHHoM X.

2.15A DB ? ; yucno 6e3 3Haka
Z DD ?
Bbinucatb nocnenoBaTe/IbHOCTb KOMaH/A, KOTOpble 3anunCbiBalOT B Nepe-
MEHHYI0 Z 3HaYeHne NepemeHHol A. PelinTb 3agavy
a) C UCnonb3oBaHMem KomMmaHAabl MOVZX;
6) He ncnonb3ysa KomaHay MOVZX.

2.16 A DW -73

B DW ?
YKasaTb B 16-pMYHOM BUAE 3HAYEHME NepeMeHHOM B Nocsie BbiNoJIHEHUS
cnenyowmx KomaHa,:

MOV AX, A

MOV AH, ©

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

YKasaTb B 16-pMUYHOM BMAE 3HAYeHMEe nepemeHHOM B Nocae BbiNoHEeHNA
cleayloLMX KOMaHL,:

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

3. ApupmeTnueckme KomaHgbl

KomaHabl cnoXKeHua u BbluUTaHUA

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

YcTtaHaBnumBatoTca apudmetmyeckme ¢narum CF, OF, SF, ZF.

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

KomaHab! yctaHaBauBsatoT dnarum OF, SF, ZF.

KOMaHAbI YMHOXXeHUA U geneHua

MUL op ; XS :=Sl*op, u4ucna 6e3 3Haka
IMUL op ; XS :=Sl*op, uucna co 3HaKoMm
DIV op 5 S1:=XS div op2, S2:=XS mod op, u4ucna 6e3 3Haka
IDIV op ; S1:=XS div op2, S2:=XS mod op, 4ucna Co 3HaKOM

B 3aBMCMMOCTM OT pasmepa onepaHga KOMaHAbl 0603HayeHun XS, S1 n S2 cooT-
BETCTBYIOT C/ieAyHOoWNUM perncTtpam

op XS S1 S2
byte AX AL AH
word DX:AX AX DX
dword | EDX:EAX | EAX | EDX

Tp86OBaHMﬂ Ha onepaH4: op HE MOXeT 6bITb HenocpeaCTBEHHbIM.

KomaHabl 3HAaKOBOro paclumMpeHmsa

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 00LO15E 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 0, B
owubka 5: immediate operand not allowed
XCHG B, C

owubka 6: invalid instruction operands

3.2 YKa3aTb 3HaYeHna perncTpoB AH 1 AL (B BMAE AeCATUYHbIX Yncen 6es
3HaKa) 1 ¢pnaros CF 1 ZF NOC/Ie BbINOJHEHUA CNEAYIOLMX KOMaHA,:

a) MOV AH,© 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,©

3.3 YKa3aTb 3HaYeHMA perucTpa BH (B BUAE AECATUYHOIO YMCNA CO 3HAKOM)
1 ¢naros OF U SF nocne BbINOJHEHUA CaeaytoLLel Napbl KOMaHA:
a)Mov BH,80  B)MOV BH,-80 4) 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 YKa3aTb 3HauyeHusa peructpa CL (B BUAE Kak 3HAaKOBOTO, TaK M 6e33Ha-
KOBOro AecATUYHbIX Yncen) u dnaros CF, OF, SF 1 ZF nocsie BbINOAHEHUS
cnepylolLel 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

3.5 YKasaTb McxogHoe 3HavyeHue peructpa AL (n06oe M3 BO3MOMKHbIX),
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NPy KOTOPOM MOC/Ie BbIMOAHEHUA KOMaHAbl ADD AL,2 dnaru umenun 6bi
cnepytolime 3HaYeHUA:
a) CF=1, OF=0, SF=0 6) CF=0, OF=1, SF=1

@Wasam BC€ BO3MOXHbl€ NUCXOAHble 3HaYeHne pernctpa CL, npn KOoTo-
pbiX nocne BbINOJIHEHUA KOMaHAbl SUB CL, 25 d)ﬂal‘M umenu 6l cnegyto-
wne 3Ha4eHunA:

a) OF=SF 6) OF=SF

3.7 JokasaTb cneayolime yTeepxaeHua:

a) Ecnv onepaHabl KOMaHAbl ADD MHTEPNPETUPOBaTb Kak 3HAKOBbIE YNMC-
na, 7o dnar OF nony4vaeT B 3TOM KOMaHAe 3HavyeHue 1 Toraa U ToNbKo
TOrga, Korga aTM YMcia UMEIOT OAUH M TOT e 3HaK, a y pesy/abraTta
KOMaHZbl — MHOW 3HaK.

6) Ecnv onepaHAabl KOMaHAbI SUB X,y MHTEPNPETUPYIOTCA KaK 3HAKOBble
Yyncaa n x<y, To NOC/Ie BbINOJHEHWA 3TOM KOMaHAbl darv OF u SF 064-
3aTesIbHO ByAyT MMETb pasHble 3HaveHun (OF # SF).

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

Hoe Ha 1. OnpeaenunTb, Kakol U3 cneayroLmnx AByx GpparmeHTOB NpaBu/ib-
HO peluLaeT 3Ty 3a4a4y. YKasaTb 3HaueHue CL Nocne BbINOJIHEHUA KaXKa0ro
13 pparmeHTOB:

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

3.9A EQU 7
X DB ? ; 0<X<80
PeannsoBaTb HAaMMEHbLUUM YNUC/IOM KOMaH/A cneayrouiee npnucsanBaHue:

a) X:=3*X X:=2%(A+X)+6

3.10 X DW ? ; @<X<10000
He MCNONb3yA KOMaHAbl YMHOXeHNA U CTapaACb MUHUMN3NPOBATb KOJIN-
yecTBO ObpalLeHmni K O, peannsoBaTtb NpUcBanBaHME:

a) X:=4*X 6) X:=5%X

3.11N DB ? ; 0<n<9
D DB ?
a) 3anucaTb B D CMMBOA-LUGPY, COOTBETCTBYIOLLYIO YMCAY N;

6) 3anucatb B N UMCNO, COOTBETCTBYIOLEE CUMBOAY-LMbpe D.
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3.12X DQ ?
Y DQ ?
ZDQ?

PeanusoBaTb cnepylolime onepaummn Hag, «AIMHHBIMU» YUCAAMU:
a) Z:=X+Y
6) Z:=X-Y
Z:=-Y (peann3oBaTb KaK BblYNTaHWE B-Y)

3.13N DB ?,?,?

M DB ?,?,?
MycTb N M M — TpéxbaiToBble YMCAA, UCNONb3YETCA TPALULMOHHOE Npes-
CTaBneHue: Maaglne paspaabl PacrnosioxeHbl No maagwmnm agpecam. Pe-
aNN30BaTh CAeAyloLme onepaumm Hag STUMMU YUCAMU:

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

3.14A DB ?
B DW ?
cbD?

ﬂ,nﬂ Ka)K,EI,Oﬁ M3 KOMaHA, NnepeyncneHHbIX HUXxXe
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) YTO ABNAETCA NepBbIM ONEPaAHOOM yMHO)KeHVIFI?
6) roe HaxoAUTCA NpounsBeaeHue?

3.15A DB ?
B DW ?
C DD ?
ﬂ,ﬂﬂ Ka)K,EI,Oﬁ N3 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 ACNNMbIM?

6) Kyaa 3anMcbiBaeTCA YacTHOE M KyAa — OCTaTOK AeNeHunA?
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3.16 Haiitn 1 06bACHUTL OWMOKKU B cneaytowmx ¢parmeHTax nporpamm
TpebyeTca 3anucatb B CL 1 CH Tpebyetcs 3anucatb B CL —

mnagawmue umuopbl ymcen X myY

nocneaHow (Mnagly) u s

COOTBEeTCTBEHHO CH — npeanocnegHoo LI,VId)-
X DW 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-puyHom 1 B 10-4HOM BUAE) 3HAUYEHWNE pernctpa AX no-
CNe BbIMNOSIHEHWNA CNeAYIOWMX KOMAHA,:

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

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,86h
MOV AH, 0@
MOV BL,2
IDIV BL

CBW

3.18 Peann3oBaTth AeWACTBME KOMaHAbl CBW APYrMMM KOMaHAamMU accem-

6nepa.

3.19 Pacwmpwutb 6aiT AL A0 64-6UTHOrO YMcna EDX: EAX
a) KaK umcno 6es 3Haka;
6) KaK YMC0 CO 3HAKOM.

3.20A DB ?
B DW ?
cCDD ?
CumnTan, YTo NepemeHHble cogepskat: 1) uncna 6e3 3Haka; 2) Y1caa co 3Ha-
KOM, BbINUCaTb KOMaHbl, Peanm3yoLLme NpucBanBaHusa:

a) AX:=A

6) EAX :=A

B) DX:AX:=B ;) EAX:=B

X) EDX:EAX :=B

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

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

3.23 N DW ? ; ©O<N<999
3anucaTb B 6aNTOBblE NepemMeHHble D1, D2, D3 aecATUYHbIE UMPPbLI YMucaa

N = (d1d2d3)q0-

B.24 Nyctb A, B, C u X — 6aiiToBble NepeMeHHble, Yncna 6e3 3HakKa, a Y —
nepemeHHas TmMna dword. BbIYUCANTD: Y=A*X?+B*X+C

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

3.26 N DW ? ; 1sN<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. CuMTan, 4To OT Hayana CyToK npowao Hyacos (0 < H < 24), M MUHYT
NS cekyHa (0 < M, S < 60), onpeaennTb, CKOJIbKO BCErO CEKYHA, NPOLLIO 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 —
b6aiiToBble NnepemeHHble. CunTtan, uto npolwwno 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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= 0000LOOA base = 10
; nepemeHHble
00000000 18 A DB 24
00000001 87 B DB 135
5 KOMaHgpl
00000000 AQO 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 — 6aNTOBblE NEPEMEHHbIE, N — nepemeHHas Tuna
cnoso. CunTas, yto 3HavyeHus D1, D2 U D3 — 3To cumBO/IbI-UMdpLI (OT '0"
00 '9'), 3anucaTb B N YUMC/O, AECATMYHAA 3aNncb KOTOPOro COCTaBaeHa
13 3Tnx undp (N=D1*100+D2*10+D3).

B.31A pB 12h

B DW 3456h
Cpeau nepeymncineHHbIX HUXKe KOMaHZ, YKa3aTb Te, YTO 3anMcaHbl HEBEPHO;

OLIMOKN 06BACHUTD.
a) ADD BX,'*' 6) INC B-A B) ADC BH,BL r) SBB AX,BL
n) ADD BX,B e) SUB CX,A  X)ADC B-1,'B' 3)SUB A,byte ptr B
n) CBW AL K) MUL AL N) DIV 100 M) DEC A+l
V|306pa3MTb cogepxummoe 6aliTOB NamATN NOCae BbIMOJHEHMUA KOMaH4bl

nyHkTa ().
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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 HaxoamMTca Kakan-To AecATMYHanA 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

B cnedyrowux 3adayax mpebyemca HANUCAmMs NOAHYO NPo2pammy pe-
weHus 3a0ayu.

4.6 OnucaTb NnepemeHHyto X — ABOVIHOG CN10BO C HAa4Ya/IbHbIM 3HA4YE€HUEM
OFFFF FFFFh. HaneyaTaTb 3HayeHMe X KaK YMCNO0 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 3HaYeHWe NnepemeHHOoM 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 HanncaTb nporpammy. Beectn umcno 6e3s 3Haka N (N = 0). Bbiunc-
NIUTb M HaneyvaTaTb (B OTAENbHbIX CTPOKax) 3Ha4YeHue BblpaxeHuii Nmod 10,
N div 10. CunTtbiBaTb YMCNO B EAX, HE UCNONb30BaTb NepeMeHHble 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/, NpeaLecTsyowmini 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 aHIUIACKOro 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 AManasoHy
[—32768,32767]. BblumcnnTb 1 HanevyaTaTb 3HaYEHWE BblpaXKeHNA
(a*b)mod 17

(.15 OaHbl ABa uMcna co 3HAaKOM a 1 b. BblMCAUTL U HaneyaTaTb 3Have-
HWe BblparkeHus (a + b) mod 17. Mporpamma LONKHA BEPHO BbIYUCAUTD
pe3ynbTaT ANs No6bIX UCXOAHbIX YMCEN, AAXKE €C/IN UX CYMMa MPEBOCXO-
OWT pa3mep ABOMHOrO C/0Ba.

4,16 [1aHO HeoTpMUaTeNbHOE YMcno. 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 YNCAO CO 3HAKOM, KOTOPOE MOXKHO pasge-
NUTb 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 cnoeo 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<n<26
A DB 'abcdefghijklmnopgrstuvwxyz', ©
HaneyaTaTb M3 CTPOKK A
a) m nocnegHMx 6yKB aHIIMIACKOro andasuTa;
6) m nepBbIx BYKB aHIMICKOro andasuTa.

4.19 Beectmyucion,1 <n < 26.
HaneuaTtaTb aHINUIACKUIA andaBUT, HAUMHAA C h-i BYKBbI. CUNTaTb, YTO
bykBa 'a' nmeet Homep 1.
6) HaneyaTaTb n nocnegHux 6yke aHrnickoro andasuta. CumTathb, UTO
bykBa 'a' nmeet Homep 1.



5. KOMAH/AbI TTEPEXCAA 25

[.20 Beectv uncno k u3 amanasoHa 1..7 — Homep gHA Hegenu. Hanevatatb
HasBaHwWe (ABYXxByKBEHHOE: MH, BT, Cp, YT, NT, €6, BC) k-ro AHA HeJenn.
Wcnonb3oBaTb KOMaHAy OUTSTR.

4,21 BeecT Ymcno m u3 gnanasoHa 1..12 — Homep mecAua B rogy. Hane-
yaTaTb Ha3BaHwWe (TPExBYKBEHHOE: AHB, peB, Map, anp, Mai, UioH, UioN, aBr,
CeH, OKT, HOA, AeK) m-ro mecsua roga. Micnonb3oBaTb KOMaHAgy OUTSTR.

5. KomaHgbl nepexoaa
KomaHAbl Nepexoios He MEHAIOT daaru.

be3ycnosHble nepexoapbl

JMP memkKa ; MpAMOW nepexon Ha Memky

JMP op 5 Oop — r32, m32, KOCBEeHHbli nepexoj Mo ajpecy M3 op
KomaHpa cpaBHeHuUA

CMP opl,op2 ; opl-op2 = ¢naru CF, OF, SF, ZF
TpeboBaHWA Ha onepaHAabl Te e, YTO U A4 KoMaHAbl SUB.

YcnosHble nepexoabl
CUHTAKCMC  IXXX memka ; XXX 3amaéT ycioBue nepexoda
CnMcoK MHEeMOKoa0B

JE ; nepexop no pasBHO

JINE ; NO He paBHO
Mepexoabl NO OCTa/IbHbIM YC/IOBUAM pasfiMyatoTca a1a umcen 6es 3Haka u umcen
CO 3HaKOM.

6e3 3HaKa YC/NOBME  CO 3HAKOM

JB < JL
JBE < JLE
JA > JG
JAE 2 JGE

YnpasneHue uuMknamm
BHuMMmaHue: Cneayolme KomaHabl NO3BOAIOT NEPENTU HA KOMAHAY, OTCTOALLYO
He 6onee Yyem Ha 128 6aitTOB OT KOMaHAbI Nepexoaa.

JECXZ memka ; 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 KomaHapbl nepexoaa 6blan onmncaHbl UMeHa: A — 6aliT; B — ABOlHOe
CNOBO; K — KOHCTaHTA CO 3HaYeHWeM 4000FFFFh; L, M — MeTKu.

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

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

5.2 X DB 206 ; (-50)
OI‘IpeAenMTb, 6y,CI,ET NV caenaH nepexod Ha MeTKy MET npu BbINOJIHEHUU
cnepyowmnx KomaHa:
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:

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

5.3 X DW ? ; 4Mcno co 3HaKom
Onpenenntb, Kakne U3 cneayowmx pparmeHToB S3KBMBAJIEHTHbI YC/IOBHO-
My onepartopy

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
IMP L M: INC X IMP L

M: DEC X M: INC X

L: L:

r) CMP X,80 n) 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 (3anncaTb MEHbLWWM YMC/IOM KOMaHA) creayowuii ¢par-
MEHT:
a) CMP AH,0 6) CMP AH,0 B) L:ADDEAX,EAX r) L:ADDEAX,EAX

JEM JL M1 DECEBX DECECX
JG M JMP M CMP EBX, 0 CMP ECX, 0
NEG AH M1: NEG AH JEM JNEL

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 AlL:= 0;
6) AL:=0;
if ESI>20 then AL:=1
CpaBHUTb MoAy4yeHHble GparmeHTbl Koaa.

5.6 PeannsoBatb KOMaHAabl

a) JECXZ M 6) LOOP M
€C/IN PacCTOAHME OT KOMaHAbl Nepexoaa A0 MeTKM M bosiblue 128 6ainTos.

57CDB ?

K DB ?
MpoBepuTb, ABAAETCA M cumBon C 16-puyHoit umdpolit. Ecam asnsercs, 3a-
nucatb B K 3HayeHue 1, MHaye 3anucats O.

B.8 MNycTb X, Y 1 Z — 3HaKoBble 6aliTOBbIE NepeMeHHble. Peann3osatb Hau-
MEHbLUMM YNC/IOM KOMaHZ creaytollee aencrene:

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 MNycTb X, Y, Z " W — 3HAKOBble NnepemeHHble-cnoBa. Peannsosartb cne-
Ayloliee npuceamsaHue:

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

6) Z:=min(X,Y) r) W:=max(X+10,2*Y,8-7)
CumnTaTb, YTO BCE MPOMEXKYTOUYHbIE pe3ybTaTbl YyMeLLAOTCA B C10BO.

MycTb X — YeTBepHOE €/10BO, S — 6alT. 3anucaTtb B S 3HaK YMcaa X:

1, ecamx >0
S:=+< 0, ecaimXx =20
-1, ecomXx<O0

5.11 NMepemeHHble x, y — ABOMHbIE CNOBA, YMCAA CO 3HAKOM. 3anucaTtb
B 6anTOBYlO NepemeHHyto k HoMmep YeTBEPTU KOOPAMHATHOM MAOCKOCTY,
B KOTOPOM NeXUT TouKa (X, y).

5.12 CyuTan, yto Y — ABOMHOE C/0BO, YMc/io 6e3 3HaKa, onpeaenmTnb, AB-
NAETCA NN rof, Y BUCOKOCHbBIM
a) peann3oBaTb NO/HbIN YCAOBHbIM 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 NocseaoBaTelbHOCTb
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) genutca Ha 3
M (X+4) — Ha 5, B npoTMBHOM ciiydae 3anucatb 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 «ByKBEHHbIXY» LUPP UC-
no/sib3oBaTb 60/blINE NAaTUHCKME ByKBbI OT 'A' Jo 'F'.

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

b.17x pqQ ?

Y DQ ?
PeanunsoBaTb yC/I0BHbI Nepexod Ha MeTKy LESS, ecim 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 ycTaHOBKOM ¢naroB 6e3 coxpaHeHua pesyabraTa)
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5.18 MNyctb H, M 1 S — bailToBble NepemeHHble, Npuyem 0 < H < 24,
0 < MS < 60. MepemeHHble H, M 1 S 3a4at0T TEKYLLUA 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 Nyctb N — nepemeHHas-aBoHOE 1080 (N = 1), a K — nepemeHHas-
6aiT. Echm N aBnaetca ctenenbto yncna 3 (1, 3, 9, 27, ...), 3anucatb B K co-
OTBETCTBYIOLLMIA NOKa3aTenb ctenenu (N = 3X), B npotnsHOM cnyyae 3anu-
catb B Kuucno —1.

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

a) N-e uncno duboHauum (Fy);
6) nepsoe 13 yncen PrnboHauum, npesocxoaawmx 10000.
(Onpenenexue uncen ®unboHawun: F, = E, =1, F, = F,_1 + F,_5, k> 3))

5.23 yctb N n K — nepemeHHble-cnosa U 2 < K < N. 3anucaTb B pe-
rMCTP BX HAanboNbLINIA U3 OCTAaTKOB OT AeneHuna N Hauucna 2,3, ..., K.

5.24 Hanucatb nporpammy peleHua 3agayu. [JaHo yucno n, n > 1.
BbluMCANTD KONNYECTBO AennTenei Ymcna n, BkAtoYasa 1 n camo yumcno.

5.25N DD ? ; N>1
HanucaTb nporpammy pelueHuns 3agaqn: Onpeaenunts, Asasetca v N npo-
CTbiM Yncnom. OTBET Haneyararb.
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5.26 z DB ?
3anucaTb B Z MaKCMManbHOe 3HadeHue BbipaxkeHns (X2 + Y2) mod 80
B LLe/IOYMC/IEHHDbIX TOYKaX KBagpaTta 0 < 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 — Henycraa nocsienoBaTe/ibHOCTb CUMBOJIOB, 38 KOPOW
cneayeT Touka. MocunTaTh, CKOMbKO pa3s B TEKCTE BCTPeYatoTCA NPOMNUCHbIe
aHrnuiickne 6yKBbI (*A', 'B', ..., 'Z'). Pe3ynbTaT 3anuncaTb B EAX.

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

5.30 BeoguTCca 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 onepaumio INCHAR BBECTU YMCIO M 3anncaThb
ero B pernctp EAX. CuntaTb, YTO HMC/I0 YMELLAeTCs B ABONHOE C/I0BO.

5.32 [laHo uncno n (gBoiHoe cnoso). MocumTaTh KoAndyectTso undp 0 u 2
B 3aNM1CK YMCNa . B 5-pUYHOI cUcTeme.

B cnedyrowjux 3a0a4yax mpebyemca Hanucamo rnosAHYIo NPo2pammy.

5.33 [laH HenycToM TEKCT, OKaH4YMBAIOLWLMNCA CMMBOAOM 'h'. TpoBepUThb,
ABNAETCA /IN TEKCT 3aNMCbio Ynca B 16-puyHom cucteme (6e3 3Haka). OTeeT
(aBnseTca/He aBnAeTcA) HaneyaTaThb.

b.34 faHa nocnepoBatenbHocTb M3 130 uncen. OnpesenvTb M HanevaTtatb
Hanbonbllee 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 Hanbosbllee YNCNO NocaeLoBaTe/IbHO-
CTW. 3aflayy peWwmnTb B NPeanoioXKeHNN, YTO BBOAATCA YMca: 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 nocnegoBaTenbHocTb M3 100 nonapHO pasnnyHbIX Yncen. Bol-
YMCAUTb ABa HamMboNbLUMX YMCAa NOCAeA0BaTENIbHOCTU. 33434y pewnTb
B NpeAnoioXKeHUM, YTO BBOAATCA YMca: a) 6e3 3Haka; 6) co 3HaKoM.

5.38 [laHa nocnepgoBatenbHocTb M3 100 uncen. MNMocuntaTtb, CKOABKO 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-
NnoxuTenoHoe. HallTn HaumeHblUee cpeay nosoxKuTenbHbIX Yncen. Moa-
CKa3Ka: B Ka4ecTBe Ha4ya/IbHOrO 3HAYeHUA MUHUMYMa B3ATb Hanbonbliee
MaLLUMHHOE YUC/IO CO 3HAKOM.

5.41 [laHa HenycTasa NocneaoBaTe/IbHOCTb YMCes, OKAaHYMBAKOLWLAACA HY-
ném.
B) 3anncatb B CL 3HaueHwe 1, ecnn B NocneAoBaTeNIbHOCTU €CTb 3/1e-
MeHT, npesocxogawmin yncno 100; B NpOTMBHOM C/lyvae 3anucatb
B CL 3Ha4veHue 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 uucen 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 nocnenoBaTeNbHOCTb YMCEN CO 3HAKOM, BO3MOXKHO, NycTas; 3a
nocneaoBatensHocTbio cieayet 0. Onpenennts, ABAAETCA N 3Ta noce-
[0BaTe/IbHOCTb 3HaKoyepeayoLeiica. HaneuaTtatb oTeT («ABnserca» nnm
«Het»). MycTtas nocneaosaTenbHOCTb CHUTAETCA 3HaKoUYepeayoLLenca.

5.45 [laHa nocnenoBaTeNbHOCTb CUMBOJIOB (OTAIMYHbIX OT TOUKM), 33 KOTO-
povi cnepyeT Touka. Onpenenntb, cbanaHcMpoBaHa /v 3Ta Nocaef0BaTe/b-
HOCTb MO KpYr/ibiMm ckobkam. OteeT: A nnun HET.

5.46 [laHa nocnepgoBatenbHOCTb 13 40 yncen. Onpeaenntb, y CKONbKUX YM-
cen 3Tol nocnenoBaTeNbHOCTU paBHble «cocegu» (T.e. paBHbI Npeablay-
Lee 1 nocneaytollee ynucna).

5.47 [laHa HenycTasA noc/ief0BaTe/IbHOCTb CUMBOJIOB (OT/IMYHBIX OT TOUKM),
3a KOTOPOM cneayeT ToYKa. HaneyaTtaTb 3Ty *Ke NocnefoBaTeNbHOCTb:
a) 3ameHuB Bce 'PH' Ha 'F';
6) yaanue Bce nULWIHME Npobenbl (T. €. U3 HECKONbKUX NOAPAL UAYLLNX
npo6enoB 0CTaBUTb TO/IbKO OAMH)

5.48 [laHa HenycTaa nocnefoBaTeNbHOCTb HEMyCTbiX C/A0B M3 60/bLIMX
NATUHCKMX BYKB; MeXK 4y COCeAHMMM CIOBaMM — 3ansTas, 3a NocaeaHnm
CNOBOM — TOYKA. MNoacumnTaTh KOANMYECTBO C0B, KOTOPLIE:

a) HauMHaTCA ¢ ByKBbl 'S’;

6) oKaHuMBatoTCA bykBol 'Z';

B) HAYMHAIOTCA M OKAHYMBAIOTCA OLHOM U TOM Ke BYKBOW.

5.49P DD ? ; P=0

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

5.50 X DQ ?
HaneuaTaTb 3Ha4eHMe X B Buae 6e33HakoBoro gecatuyHoro Yncna. (Obpa-
TUTb ocoboe BHMUMaHME Ha BO3MOXHOCTb NepenosiHeHUs B KomaHae DIV.)
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6. Maccusbl

B aTom naparpade mcnonbsytotcs o6o3HavyeHus: [ ] — cumBonbl PBHO,
supHble [ ] — TepmuHanbHble cUMBOSbI.

AapecHoe BbipaxkeHue ¢ mogudpuKaTtopamm
uma maccuea [+] [ r32 ] [+] [ [ mHomumens * ] und.pee. | +|- KB
(1) (2) (3) (4)
Karxkgas us yacten (1), (2), (3), (4) moxKeT oTCyTCTBOBaTb.
MHoxumene ::=1 | 2 | 4 | 8 | (KB1)
KB1 [ONXKHO NPUHMMaTb 3Ha4YeHWe us Habopa {1, 2, 4, 8}
uHd.pez. ::= r32, Kpome ESP

KoHCTaHTHOE BbipakeHWe BUAA nepemerHas1 - nepemeHHas2 HY>KHO BpaTb B CKOB-
KW, €C/IM UCNONB3YIOTCA MOAUPUKATOPSI.

3ameyvaHue. KB MOXHO BHOCUTb B KBagpaTHble CK06KI/I, Hanpumep, 3anucb [EBX-
type A] ABNAETCA KOPPEKTHbIM BblparKeHNEM.

Onepartopbl
type  umAmaccuea ; pasMep OLHOrO 3NemMeHTa maccuea B HaiTax
length ums maccusa ; ANVHA MaccuBa (MHOMUTENb B KOHCTPYKLMK DUP)
size  umamaccusa ; pasmep maccuBea (type * length)
offset umsa maccuea ; ajapec Hayasa maccuBa (CMelleHMe NepBoro anemeHTa)

KomaHaa LEA (load effective address)

LEA r32, m
CemaHTuKa: 1) Boluncnaerca A,y BTOPOro onepaHaa; 2) r32 :=Aycp.

MycTb offset X=1000h 1 eCTb ON1caHus

X DB 1
Y DW 2
Z DD 3

Pasgenutb cneaytouime BblpaXKeHUA Ha BepHble 1 ownbouHble.
1) A HeBepPHbIX BblparKeHW 0B BACHWUTD, B YEM OLLIMOKA.

2) [insa BepHbIX aApPECHbIX BbIPAaXKEHUI ONpeaenunTb TMN U CMeLleHune (co-
AepKnmoe nosa agpeca KomaHabl B 06beKTHOM KoAe Noc/ie TPaHCAALNNK).
3) [1nA BepHbIX KOHCTaHTHbIX BbIPa*KeHWUI BbIYMCANTL 3HAUYEHHE.

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]  u) X[BH] 0) X[ESI][ESI] y) Z[2*EBX][4*ESI]

D) EBX[EAX] k) Z[EBX]4 n) X[ESP][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. YKa3aTtb 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 AYeiKy NamAaTU C aApecom 100. YKasaTb 3HaueHun pe-
TMCTPOB EAX, EBX M ECX MOCAe BbINOJHEHMWA CeAYIOWMX 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, offset 4+4[ESI]

6.4 C nomoLbto ogHOM KoMaHAb! LEA peanv3oBaTh c/iegytolee aeicTeme:

a) yBeAUYUTb 3HaYeHue permcTpa EBX Ha 10;

6) yMeHbLINTb 3Ha4YeHMe pernctpa EBX Ha 10;

B) 3anucatb B pernctp EAX 3HayeHue perncrpa EDI;

) 3anucaTb B perucTp ESI 3HaueHue pernctpa EBX, yBennMyeHHoe Ha 1;

[) yBENYUTb B TPW pasa 3HauyeHue pernctpa EAX (3anmcaTtb B permctp EAX
3HayeHue 3*EAX);

€) 3anucaTtb B pernctp EBX cymmy 3HaYeHUN pernctpos ECX v EDX.

6.5 X DB 75 DUP (?)
Y DW 25 DUP (?)
Z DD 50 DUP (?)

a) Cuutasn, yto 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 BblparkeHue, COOTBETCTBYOLWEE NEePBOMY S/1eMeH-
TY KaXa0oro maccmsea, N aapecHoe BblpaxKeHne, COOTBETCTBYHOLLEE MO-
chegHemy a/1IeEMEHTY.

6.6 X DB 50 DUP (?) ; X[0..49]
MycTb B perncrpe EBX HaxoAmUTCA afpec HEKOTOPOro sieMeHTa maccmuea X
(1. e.offset X+i, rae i — umcno ot 0 4o 49). TpebyeTca B STOM e perucrpe
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NOAYy4YUTb MHAEKC (i) aToro anemeHTa. OnpeaennTb, Kakas U3 caeayowmx
rpynn KOMaHZA, NpaBuUAbHO PeLLaeT 3Ty 3a4ayy:

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]
BbinucaTb nocnenoBate/ZibHOCTb KOMaHA, peaain3yrowmnx onepaTtop

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

6.8 Q DB 256 DUP (?) ; Q[@..255] of @..255
CuuTasn, uTo B pernctpe AL HaxoauTtca umcno i ot 0 go 255, peannsosatb
npuceamBaHme Q[Q[i]]:=i.

6.9 HanucaTb NOAHYO Nporpammy ANA peleHmna 3a4a4un: BBECTHM C K1aBua-
TYPbI YMCN0 1 U3 Anana3oHa 1..26 u HaneyaTaTb Nepeble n 6YKB TATUHCKOrO
andasuta. Unknbl He ncnonb3osaTb.

6.10 HanucaTb NoAHYI0 NporpaMmmy Ans peleHuns 3a4a4un: BBECTU nocne-
JoBaTtenbHocTb U3 15 uncen co 3Hakom (6aliTbl), 3anmcas Ux B Mmaccus. Ha-
neyataTb 3N1EMEHTbI MaccuBa, ABAAIOLLMECA HEYETHBIMU YUCNAMK, B MO-
pAgKe UX BXOXAEHWA B NOC/Ie0BaTeIbHOCTb.

6.11 OnucaTtb MmaccmMB ABOMHbIX CNOB (Yncna 6e3 3HaKa). CumTas, YTo mac-
CVB 3aMO0JIHEH, HaneyaTaTb NOC/eAHNUI 31IeMEHT MaccuBa.

6.12 Onucatb maccms b6ainToB. CuMTan, YTO MacCUB 3aMoJIHEH, HanevyaTaTb
nocnegHuUi sneMeHT MaccuBa B NPeANONOXKEHMN, YTO MACCUB COAEPKUT

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

6.13 N=30

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

X DD N DUP (?) ; X[@..N-1], uucna co 3Hakom
HaneyaTaTb a1eMeHTbl MaccMBa A C YKa3aHMeM UX MHAEKCOB; 3aTeM Hane-
YyaTaTb TaKMM e 06pa3omM 3/1eMeHTbl MaccuBa 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 mogmMduKaTope; 2) UCNONb3ys MHOXKUTENN NPU MoAUDUKATOPaX.

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 coboi A/IMHHbIE YMCNA: KaXKabIn
3N1eMEHT MacCMBa A XPaHWUT OAHY AECATUYHYIO UMdPY Yncna, Hanpumep,
anemeHT A[@] — cTapwas umdpa, A[N-1] — mnagwas umdbpa (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 (?)

PewnTb cnegytoluyto 3agady:

a) onpenennTb, Yy CKOJIbKMX 3/N1EMEHTOB MacCMBa X paBHble coceam
(Npeabloylimii u NnocneayowWwmiA SnemeHTbl), U 3anuncaTtb OTBET B pe-
TUCTp AL;

6) ecniv neBas U NpaBas NOMOBUHbLI MAccMBa X COBMAZAOT, TO OBHYUTb
nocnesHun sNeMeHT 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 3HakKa
S DB 10 DUP ('@') ; cuMBO/MIbHAs CTpoka M3 uudp
Tpebyetca:
B) sanucatb B S gecatnunblie uMdpbl N (Hanpumep, ana N=3e4 6yaeTt
S='0000000304"');
6) pelwnTb 06paTHyIO 3aAa4y: MO MaccuBy UMdP S NOCTPOUTL AECATMY-
HOe 4Yncno N.
CunTatb, YTo MAagwas undpa Yncna cCoaepKmTca B nocnegHem balite S.

6.27 HanucaTtb Nporpammy peLueHua cnegytowen 3agaym. Jna seoga 3a-
AaHa HenycTtaa NnocneAoBaTe/IbHOCTb MasiblX TATUHCKMX BYKB, 32 KOTOPOIA
cnepnyet TodKa. AiMHa nocnenoBaTeNbHOCTM He bosblue 255. Ucnonb3ya
NoAXOAALLMA BCMOMOraTebHbIM MaccuB, pelunTb 3a4a4y (OTBET Haneya-
TaTb):
OnpeaennTb, CKOIbKO pPas3INyHbIX OYKB BXOAMUT B 3Ty NOCNeA0BaATE N b-
HOCTb.
6) B andaBMTHOM nopsake HaneyaTaTb 6YKBbI, BXOAALLME B TEKCT.
B) OnpegennTb, Kakan M3 BYKB Yalle BCero BCTpeyaeTcs B 3TOM nocne-
[0BaTeNbHOCTU (ecnm Takux BYKB HECKO/IbKO, BbiBpaTh Nt0bYH0).

6.28 HanucaTb nporpammy pelleHua 3agadu. [laH TeKcT — HenycTaa no-
CNenoBaTeNbHOCTb CUMBOJIOB, 32 KOTOPOW CieayeT ToYKa. HanevataTb Bce
pasnnyHble uMbpbl, BXoAAlWMe B TEKCT. Ecim B TeKcTe HeT undp, HMYero
He neyaTtaTb.
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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
Onucatb matpuuy A[mxn]. Cumtan, 4To MaTpuLE 3anoSHEeHa, PelnTb
3agauy
a) MocunTaTb M HaneyaTaTb KOIMYECTBO OTPULLATE/IbHbIX 3/IEMEHTOB B A.
6) HaliTn 1 HaneyaTaTb MUHUMAa/bHBIN 3N1EMEHT MaTPULLbI 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).

HaneuaTtaTb nepBsbiii cTonbew, maTpuupl B.

B) HaneuaTtaTtb nocneaHuii ctonbew, maTpuupbl B.

r) HaneyataTb maTpuLy B no ctonbuam — B NepBOM CTPOKe 3KpaHa Hane-
YyaTaTb NepBbIl cTonbewl, MaTpuLbl, BO BTOPOI — BTOPOIM cTonbewl, U T. 4.

6.32 N=99
A DD N DUP (N DUP (?)) ; maTpuua 4ucen cO 3HAKOM

a) MomeHATb 3HAKM Ha NPOTMBOMOJIOXKHbIE Y 3/IEMEHTOB Ha IMTaBHOW Ana-
roHanu.

6) O6HYNUTL 31eMEHTbI Ha NOB6OYHOW AMaroHanu.
B) TpaHCNOHUpPOBaTb MaTpuLy A.

r) MpoBepuTb, ABNSETCA M MaTPULA A cuMMeTpuYeckon. OTBET 3anmcaTb
B pernctp AL: 1 — cummeTtpuyeckasn, 0 — Her.

6.33 MycTb B pernctpax ESI n EDI HaAaXOAATCA HayaibHble agpeca AByX
(Henepecekatowmxcs) obnacreit namaT M3 20 ABOWHbIX CNOB B KaXKa0M.
PewnTb cnepytoluyto 3agavy:
a) 06HYAUTb BCe ABOWMHbIE C/I0Ba NEPBOMN U3 3TUX obnacTein (ESI);
6) 3anucaTb B Kaxa0e ABOMHOE CNI0BO NepBoi 06/1acTu ero agpec;
B) CpaBHUTb coaep*nmoe obenx obnacrert u 3anucaTb oTBeT 1 (paBHbI)
nnn 0 B perncTp AL.

r) ckonuposaTtb cogepxumoe nepsoit obnactu (ESI) BO BTOpyl 06-
nacTtb.
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7. CTpYKTYpbI
Huke ucnonb3oBaHo o6o3HauveHue {}, [ ] — metacumsonbl PBHO.

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

CMHTaKCKC KOHCTPYKLMM OMMCaHMNE NOA TAKOM 3Ke, KaK Y AMPEKTUB onpeaeneHns
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.CMPYKMypbl ::= onepaHd
uHuy.3anucu cMm. §F

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

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 BblpaxeHua = TUNy Nons.

CmelueHne = cmelleHmne I'IGpEMeHHOI‘/‘I + paccTosiHMe OT HaYyana CTPYKTYypbl 40 Ha-
Yana nonAa.

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

Ecnv B AB HET UMeHM NepeMeHHOW, HEOBX0AMMO yKa3aTb TUM CTPYKTYpPbI
(umsa muna ptr AB) .uma nons



7. CTPYKTYPbI 41

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 cleayloWumMmn Ha-
YanbHbIMWM 3HAYEHUSAMM UX NOEN (3HAK ? O3HAYAET, YTO MNOJIE HE OOK-
HO MMEeTb Ha4ya/IbHOro 3HaYeHun):

Y M D WD
D1: 1945 5 13 cpepa
D2: 1997 12 ? yeTtBepr
D3: 1980 °? ?  BOCKpeceHbe
D4: 1997 ? ?  BOCKpeceHbe
[OVpeKTMBbI, ONuCbIBatoWMe 3TN NepeMeHHble, AO/KHbI OblTb MaKCK-
MasibHO KOPOTKMUMMU.

YKa3aTb 3HauUeHue BblpaKeHUN
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 ; BpemMs Kakoro-To MOMeHTa CYTOK
HDB ? ; vac (oT © go 23)
M DB ? ; muHyTa (oT © mo 59)
S DB ? ; cekyHaa (oT © po 59)
TIME ENDS
T1 TIME <>
T2 TIME <>

a) 3anucaTb B nepemMeHHyto T1 3HayeHune 17 yacos 25 MUHYT O ceKHA.

6) PeannsoBaTb npucsamMBaHue T2 :=T1.

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

r) PeanusoBatb npuceBamBaHue CL:=T1<T2. CYnTaTb, YTO «KUCTMHA» MU306-
ParKaeTcsa YNCAOM BFFh, «1OXKb» — YMCAOM 00h.

[7.3 Onucatb maccus T u3 70 momeHTOB BpemeHu Tuna TIME. Cuntas mac-
CMB 3aNO/IHEHHbIM, PelWwunTb 3aJavy: HaneyaTaTb NepBbl U3 MOMEHTOB
BPEMEHW Noc/ie NONYAHA, €C/IN TaKUX 3NEMEHTOB HET, HUYEero He nevyaTaTtb
(MongeHb 12:00:00 He neyaTaThb).



42

7.4 Onucatb CTPYKTYpy DATE (AaTa) c nonsmu aeHb, mecau, rog. Onucatb
maccuB dts[0..90] aat Tmna DATE.

a) BbIMMCINUTbL 3HAYeHuA TYPE, LENGTH, SIZE Ans maccuBa dts;
6) BBecTMumcno k (0 < k < 90),3anucaTb B dts[k] cerogHAWHIO0 AaTy;
B) 3anucaTb B Noc/iegHUI 3SN1eMEHT MaccuBa dts aaTy 31.12.2021;

F) NOCYUTATb N HanevyaTaTb KONNYeCTBO BECEHHUX AAaT B MaCCuBe.

7.5 Onucatb CTPYKTypy DATE (gaTa) c NoNAMM AEHb, MECAL, o4, U CTPYKTY-
py PERSON (4enoBek) c nonsmu: FAM (pamununsa) — cTpoka ns 20 6ainTos,
BDATE (#aTa poxaeHus) — Tuna DATE. OnucaTb nepemeHHble P1 U P2 Tu-
na PERSON. CuMTas, YTO STUM NepPeMEHHbIM B MPOrpaMme y¥Ke NPUCBOEHbI
KaKue-TO 3HaYEeHUsA, PELIMTb CAeAyIOLLYIO 3aayy:

a) B oTAenbHbIX CTPOKax HaneyaTaTb d)aMMI'IVIM P1np2.

6) Onpeaenntb, monoxe an P1, yuem P2? OTBeT (1 — monoxe, 0 — Her)
3anucatb B AL.

7.6 OnNncaTb CTPYKTYPHbIA TUN STUD (CTYAEHT) CO cneayoWwmmm nonsmu:
FAM (bamnnma) — ctpoka 13 20 6aiiToB, AGE (Bo3pacT) — 1 6aiiT, MARKS (oT-
MeTKKn) — maccus 13 4 6aiiToB. OnucaTb TakKe (6e3 Haya/IbHbIX 3HaYeHUI)
nepemeHHyto P TMna STUD 1 maccus GR (rpynna ctygeHTos) us 40 anemeH-
TOB TOTO e Tuna.

CumnTan, YTo 3TUM MepeMeHHbIM B NPOrpaMme y»e MPMCBOEHbI Kakne-To
3HaYeHMs, pewmnTb CeaytoLLyto 3a4a4y, OTBET 3anuncaTb B pernctp AL,

a) onpegenutb, ABNAETCA AN P YenoBeKOM B Bo3pacTe 17 feT, BTopas
6yKBa B damuanm Kotoporo — 370 «e» (oteeT: 1 (aBnsertca) uam 0);

6) onpenenunTb, CKONbLKO Ntogei U3 GR MMEIOT TOT 3Ke BO3pacT, YTo U P;
B) HaneuaraTb (B CTONOMK) daMnAMM BCEX CTYAEHTOB rpynnbi GR;

r) HaneyataTb paMMAMIO CAMOIO MOJIOZOrO Yel0BeKa U3 rpynnbl GR (/1to-
60ro, eciv Taknx HECKOJIbKO);

[l) onpeaennTb, CKONbKO NIIOAEN N3 GR UMEIOT XOTA Obl 04HY OTMETRY «4»;
e) onpenenunTb, CKONbKO OT/IMMHUKOB €CTb B rpynne GR;

X) onpeaennTb, ecTb N B GR XOTA 6bl 0gHa Napa ogHodamuabLes (OTBET:
1 (ectb) nnn 0).
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8. KomaHapl pabotbl ¢ 6utamu

KomaHabl TPaKTYIOT coaepKMmoe onepaHaoB Kak nocnefosaTeNibHOCTb 6VITOB,
AelzCTBMe BbIMONTHAETCA C KaXKA4biM 6MTOM He3aBMCMMO, NOOUTOBO.

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, HeycTaHaBnuBaeT dnarn

TEST opl,0p2 ; opl and op2 6e3 coxpaHeHusA pe3ynbTaTa, ycTaHasauBaeTca ZF
Bce KomaHAbl, Kpome NOT, ycTaHaBAUBAOT dnar ZF.
YA06HO Mcnoib30BaTh KOMaHAbl NEPEXOA0B

JZ meTKa ; nepexop, ecnum ZF=1 (CMHOHMM KoMaHabl JE)
INZ meTKa ; nepexopn, ecnum ZF=0 (CMHOHMM KoMmaHabl INE)
CaBurun
Norunuyeckue
SHL opl,0p2 ; cABur opl BneBOo Ha oOp2 pas3pAnoB

SHR opl,o0p2 ; caBur opl BnpaBoO Ha op2 pa3pafos
Luknnyeckue

ROL opl,op2 ; NoBOpOT Opl BNEBO Ha Op2 pa3pAnoB

RCL opl,op2 ; MoBopoT opl BneBO Ha op2 pa3panos Yepes CF
ROR opl,op2 ; NoBOpOoT opl BNpaBO Ha Op2 pa3pAfoB

RCR opl,op2 ; NoBOpOoT opl BNpaBO Ha Op2 pa3pAafoB 4Yepe3 CF

TpeboBaHUs K onepaHAam: op2 MOXKeET bbITb MO0 perncTpom CL, 1M60 KOHCTaHT-
HbIM BbIPaXKeHUEM.

Bce KOMaHAbl CABUIOB YCTaHaBAUBAKOT dar CF. YA06HO MCMONb30BaTb KOMaHAbI
nepexonos

JC meTKa ; nepexop, ecnu CF=1
INC meTka ; nepexop, ecnu CF=0

8.1 YKasaTb 3HayeHuA perucrpa AL 1 ¢pnara ZF nocae BbINOJHEHUA ceay-
OLLEN Mapbl 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

8.2 MMycTb NoA, nornyeckme nepemeHHble A 1 B BblgesneHo no 6anty:
A DB ?
B DB ?
M NycTb BbIGpaHO cneaylolee npeacTaBieHne A1 NOrMUECKUX 3HaYeHU:
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«I0¥b» — HyNeBol 6alnT, «<McTUHa» — Ntobol HeHyneson 6aliT. Peanuso-
BaTb /1A 3TOrO NPeACTaBAEHUA Ceaytolme onepaunm:

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

B.3 NpeanoxuTb mawmHHoe npeacrasneHue (pasmepom B 6aiT) ana no-
FMUYECKUX 3HaAYeHMIA, KOTOpOe OT/IMYHO OT W3BECTHOro npeacTaBAeHUs
false =00h, true =0FFh 1 NpK KOTOPOM KOMaHZAbI NOT, AND 1 OR NpaBU/IbHO
peanunsyloT 1orMyeckme onepauum oTPULAHNUA, KOHBIOHKLUU U AN3BIOHK-
LM COOTBETCTBEHHO.

8.4 Hanncatb ¢parmeHT Nporpammbl — CEKLUMIO AaHHbIX U nNocnenoBsa-
TENbHOCTb KOMaHA ANs pelueHWs 3agauv: Beectn uucno. Ecam umcno
HeyéTHoe, HaneyaTaTb true, B NPOTMBHOM C/ly4yae HanedyaTtaTb false.
[na npoBepKn HEYETHOCTM YMCaa UCNONb30BaTb KOMaHay TEST.

8.5 N=3000

Y DQ N DUP (?)

K DB ?
3anucaTtb B nepemeHHYto K 3HadeHmne 1, eciv MaccvB yA0BNETBOPAET yKa-
3aHHOMY HWKe YCI0BUIO, U 3HayeHue O, eC/IM MAcCKB He yaoBAeTBoOpsAeT
ycnosuio. Tesio UMKNa A0KHO cogeprKaTtb He 6onee ABYX KOMaHA, cHuTan
KomaHay loop. MpoBepsaemoe ycioBue:

a) BCE 3/1eMEHTbl MaccMBa — HEYETHbIE YNCAa;

6) B MaccuBe ecTb X0TA 6bl 04HO HEYETHOE YMCAO.

8.6 N=1000

X DQ N DUP (?)

K DB ?
3anucaTb B NepeMeHHYto K 3HayeHue 1, eciv MaccuB ya0BAETBOPAET yKa-
3aHHOMY HUKe YC/I0BUIO, U 3HadyeHne 0, ecin MaccuB He y40BNeTBoOpseT
ycnosuto. Teno uuKna AONKHO CoAeprKaTb He bosee ABYX KOMAHA, cUMTas
KomaHay loop. MpoBepsaemoe ycioBue:

a) BCe 3/1EMEHTbl MaCCNBa — OTpUUATE/IbHbIE YNCNAQ;

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, 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, T.e. 1, ecrm X < 0, n 0 nHave.

@ BeBoauTca nocnenosatesibHOCTb CMMBOJ/IOB M3 Habopa {'0@', '1', '2°,
'3'}, okaHumMBalowWwancs npobenom — npaBuabHaA 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, HaneyaTtaTb COAEPKMMOE PermcTpa EAX
B BMAe uncna 6e3 3Haka B 4-puyHOi cucteme. HanevataTb Bce Lmbpbl Ync-
Na, BKAoYan HesHavawme Hynu. Onepaumio AeseHNsa He UCMOb30BaTh.

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 M COAEPNKUMOE 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 Yncna 6e3 HezHavawmx Hynen. KomaHay
OeNeHna He NCNo/b30BaTb.

8.16 MpoBepuTb, ABNSETCS AN YMCcno Oe3 3HaKa — coaeprumoe peru-
CTpa EAX — CTeMneHbto 4BOMKMY, T. e. cylecTByeT k: 0 < k < 31, EAX = 2K,
KomaHabl YMHOXEHUA U AeNeHuMA He UCNoAb30BaTb. YKa3aHue: B ABO-
WYHOM cucTeme CTeneHb ABOMKW BbIMNAAUT KaK 000..010..00, HayanbHaA
NN KOHEeYHasa NocnefoBaTeNbHOCTb HY/ei MOXKeT oTcyTcTBoBaTb. OTBET
(pa/HeT) HaneuaTaTs.

8.17 MNpoBepuTb, ABNAETCA /N COAEPIKMMOE pernctpa EAX ymciom Buaa
2% — 1, T.e. nocnepoBaTeNnbHOCTb Pa3pPALOB BbIMAAMT Kak 000..011..1,
HayaNbHaA MOCNeA0BaTE/IbHOCTb Hy/eit MOMKeT oTcyTcTBoBaTh. OTBeT
(ma/HeT) HaneyaTath.

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

B.19N=32

X DD N DUP (?) ; X[0..N-1]
MNpeobpasoBatb MaccmMB X NO MPaBUAY: LUKAUYECKU CABUHYTb 31EMEHT
X[i] BneBo Ha i pa3pagos, gna scexi € [0, N — 1].
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8.20 Myctb X U Y — aBOMHble c/0Ba, YMcna 6e3 3Haka. He ncnonb3ys Ko-
MaHAbl YMHOMEHWSA U AeNeHUA, peann3oBaTb c/ieaytolliee npuceanBaHme:
a)Y :=4xX—Xdiv8 + X mod 16
Y:=35x%X
CumnTaTb, YTO PE3yNbTAT BbIYMCAEHUI N NPOMEKYTOUHbIE pe3ynbTaTbl yMe-
LWAoTCA B C/I0BO.

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

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

6) Y := Xmod 8 + X mod 16 + X mod 32
Onucatb nepemeHHyto Y nogxoadulero pasmepa. PparmeHT J0NXKEH KOp-
peKkTHO paboTaTb A1A Nt0ObIX UCXOAHbBIX AAHHbIX, JAXKE €CIN MPOMENKYTOY-
Hble pe3ynbTaTbl HE YMELLAIOTCA B ABOWHOE CN0BO.

8.22A DD ?
B DD ?
ZDQ ?
Myctb A, B — ABoMHbIE CNOBa, YMcia 6e3 3HaKa, Z — YeTBepHoe C0BO.
PeannsoBaTb «6bICTpOE» YMHOXKEHUE Z := A - B.
Anroputm: Myctb B = by 231 +byg - 230+...+b,- 22+ b, - 2+by, b; € {0, 1}.
TorpaA-B = ((..(A b3y 2+A-b3y) 2+ ..+Aby)-24+A-by)-2+A-b,.
YMHOeHMe Ha 2 peanmsyeTca CABUIOM BNEBO HA OAMH pa3pas. [erictene
« 4+ A - b;» 03Ha4aeT, YTo Hy»KHO npnbasuTb 4, 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, ucnonb3yemsle B UMKIE, XPAaHUTb 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 ©
MNepemeHHble A, B C — NnpeacTaBaaloT MHOXecTBa set of '0'..'9', cTap-

Wi 6UT cootBeTcTByeT '0'. (Hanpmumep, MHoxKecTBoO {'1'} nsobpakaeTcs
CN10BOM 4000h.) Peannsosathb ciedytoLime onepaumm
3anucaTb B C MHOXecTBO {'2', '4", '5'}
3anucatb B C 06beanHEHNE MHOXKECTB C :=AUB
B) 3anucaTb B C NnepeceyeHme MHOXKeCTB C :=ANB
r) 3anucaTb B C Pa3HOCTb MHOXKeCTB C :=A\ B
PacnevyaTaTb MHOXeCTBO C: HameyaTaTb BCE 3/IeMEHTbl, BXogaline
B MHOeCTBO C.
MycTb CL coaep*KUT cMmBOA. MPoBEPUTL, NPUHAANEKUT I MHOMKe-
cTBY C cMMBOA CL. Pe3ynbTaT (0FFh — true, @ — false) 3anucaTtb B AL.

8.25 HanucaTb nporpammy peweHna 3agauun. [laH TeKcT — nocaeno-
BATE/IbHOCTb CTPOYHbIX NATUHCKUX OYKB, BO3MOMHO MyCTas, 3a KOTO-
pon cnepyeT Touka. B andaBMTHOM nopazKe HaneyaTaTb BCe pasfiNyHble
OyKBbl, BCTPEYaloLmMecs B TeKCTe. XpaHUTb BYKBbl TEKCTa B MHOXecTBe
set of 'a'..'z'; oA npeacTaBAeHNs MHOXECTBA UCMNO/b30BaTb ABOM-
HOe C/10BO.

8.26 HanucaTtb nporpammy pelieHua 3agayun. [JaH TeKCT — nocnegosa-
TE€NbHOCTb CTPOYHbIX TATUHCKMX BYKB, BOSMOXKHO MyCTasn, 3a KOTOPOW ce-
AyeT Touka. MocynTaTh, CKObKO Pa3INYHbIX OYKB BXOAMT B TEKCT. XpaHUTb
OYyKBbl TEKCTA B MHOXecTBe set of 'a'..'z'; ons NpeacTaBNEHUs 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
OnAa  XpaHeHMA  OAHOro  3nemMeHTa  MmaccmBa X AOCTATOYHO
AByX butoB. PeanusoBatb paboTy € ynakoBaHHbIM  Maccu-
BOM PX: packed array [1..13] of 0..3.

a) YnakoBaTb MaccuB X B ABOMHOE C/IOBO PX, T. €. 3anuncaTb 3/1eMeHTb!
maccmBa X B PX: X[1] — B ABa cTapwue buTta PX, X[2] — B ABa cneay-
owmx buta n T. 4.

6) PacnakoBaTb PX B MaccuB X: 3aM0/IHUTb MacCUB X 3/1eMeHTamMM, Xpa-
HAWMMUCA B PX.

B) Beectnuncno k, 1 < k < 13 n 3anucaTb Honb B PX[k].

r) Beectuumcno k, 1 < k < 13 n HaneyaTaTb 31EMeEHT 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 ccblNoK Brnepéa; KB1 — WupKUHa nona B GuTtax, KB2 — Ha4vanbHoe
3HaYeHWe NoAs No YMONYaHUIO.
MmeHa none onxHbl 6bITb YyHUKaNbHble. CyMMapHas 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 onucaHue Tvna

R RECORD A:3=2, B:3, C:10=3FFh
YKa3aTb, Kak 6yAyT 3ano/iHeHbl NONA NEPEMEHHDIX, OMUCAHHBIX Ceayto-
WUMM AUPeKTUBAMM

a)Vli R <> 6) V2 R <1,2,3> B)V3 R <,,7> T)V4R <7>



50

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 <>
CuuTas, YyTo NepemeHHan T NOJy4naa HEKOTOPOEe 3HaYeHue, HaneyaTtaTb
3HauyeHWe T B BUAE Yac:MUHYTa: CeKyHaa, Pa3fenssa nons ABOeToUUAMM.

9.4 time RECORD h:4=0, m:6=0, s:6=0 ; 4ac, MMHyTa, CeKkyHza
Onucatb maccms T 13 70 anemeHTOB TUMA time. Bbinncatb nocnegosaTesib-
HOCTb KOMaHZA, A1A peLweHuna 3aa4um

a) MocynTaTb KOIMYECTBO 31EMEHTOB MACCMBa, Y KOTOPbIX NOE CEKYHAA
pPaBHO HyAlO.

6) MocunTaTb B MaccuBe T KOAMYECTBO MOMEHTOB BpeMeHU A0 7. 00.

B) BbluMcanTb Hanbonbwnii anemeHT B Maccuse T. MNpocmoTp nepsoro
3/1IeMEeHTa MacCcMBa M3 LIMKNA HEe BbIHOCUTb. 3HaYeHne Hambonbliero
3/1eMeHTa HaneyartaTb.

r) BbluMCANTL HAMMEHBLUKNI 31eMeHT B maccuse T. [IpocmoTp nepsoro
9/leMeHTa MaccMBa U3 LMKAA He BbIHOCUTb. 3HAYeHWe HaumeHbLUero
3NeMeHTa HaneyartaTb.

4) Onucatb mins — nepemeHHylo TUNa time. 3anucaTtb B mins 3ane-
MEHT maccuBa T, Y KOTOPOro noJsie s uMeeT HauMeHbllee 3HaYeHue.
Ec/n TaKnx 31eMeHTOB HECKOJIbKO, 3anmMcaTb t060M 13 HUX.

e) OnucaTb maxm — MEepPeMeHHylo TMna time. 3anucatb B maxm 3/e-
MEHT mMaccuBa T, Y KOTOPOro nosie m MMeeT Hanbosbluee 3HAYEHMeE.
Ecnv TakMX 31eMeHTOB HECKO/IbKO, 3anncaTh 060 N3 HUX.

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

day STRUC

WD DB 11 DUP (' '),0@ ; neHb Hegenu

T time <> ; Bpema cpabaTbiBaHuA byaunbHUKA
day ENDS

OnucaTb maccus D 13 365 anemeHToB TMNa day (D[1..365]).
a) 3anucaTtb BO BTOPOI 3nemeHT maccvBa D 3HayeHuWe D.WD='cpega’,
D.T=6 4yacos 45 MUHYT.
6) HaneyaTaTb MHAEKCHI 3/1eMEHTOB MAaccKBa D, Y KOTOPbIX Bpems cpa-
6aTblBaHWA BYAUIbHUKA NO3Ke 9.00. CYMTaTb, YTO HYMepaLma ne-
MEHTOB HaunHaeTcA ¢ 1.
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B) HaneuyataTb HasBaHWe AHA HeAenu, Koraa 6yaunbHUK cpabaTbiBaeT
nos»e Bcero.

9.6 OnucaTtb 3anucb DATE ANA XpaHeHuA AaTtbl B 21 BeKe € NONAAMMK o4
(o1 00 no 99), mecau, u aeHb. OnNucaTb NepemeHHble D1 1 D2 Tuna DATE.

a) 3anucatb B permcTp AL yncno @FFh, ecim D1 meHblue D2, 1@ — B Npo-
TMBHOM CJly4ae.

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

HaneyvaTaTb gaTy D1 C yKa3zaHMeM TPEXOYKBEHHOro 0603HaYeHusa me-
caua (Hanpumep, 1 aHB 2020). HanucaTb $parmeHT Nporpammbi:
HeobxogMmble faHHbIE M KOMAHAPI.

r) Onucatb maccuB X U3 47 anemeHTOB TMna DATE. CunTas, YTo Maccus
3aMo/IHEH, BbIYUC/IUTL U 3anMcaTb B 6ANTOBYIO NEPEMEHHYIO S KOMU-
4yecTBO NETHUX AAT B Maccuee X.

9.7 OnucaTtb CTPYKTypy STUD (CTyaeHT) ¢ nonamm SNAME (bammnma), NAME
(vmA) n BDAY (oeHb poxkaeHus). Mona SNAME, NAME — CTPOKM, nose BDAY —
3anucb. OnNmncaTb MaccuB Gr U3 25 CTPyKTyp TMRa STUD. CYnTas maccus 3a-
NOJIHEHHbIM,
a) nocunTaTb KONMYECTBO CTYAEHTOB, POLMBLUMXCA B AHBape (oTBeT
3anucatb B EAX);
6) HanevyaTaTb GaMWUAMIO U UMA 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 NUcnonb3ysa Ntobble PerncTpbl Kak BCNomorartesibHble, onuMcaTb Yepes
Apyrve KomaHabl AeicTBMe KOMaHAabl:

a) PUSH EAX 6) POP EAX
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10.2 YKa3aTb 3Ha4YeHns 6aliToB c agpecamu ESP, ESP+1, ESP+2, ESP+3 nocne
BbINO/IHEHMA KOMaHA,

MOV EAX,01020304h
PUSH EAX

10.3 Bbinucatb ¢parmeHT nporpammbl: BBoguTcs nocnegoBaTeNbHOCTb
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 NOCaeno0Ba-
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.

fi0.5 Hanucatb nosnHyilo nporpammy pelleHus 3agayn. [aHo yucno n,
n > 0. HaneuyaTaTtb KBagpaT pasmMepom n X n M3 CUMBOJIOB '*'. [nAa pe-
ann3auunm BIOXKEHHbIX for UCMO/b30BaTh CTEK.

10.6 ®parmeHT nporpammbl. Onucatb matpuuy A[m X n], anemeHTbl —
CNOBa, YMCNa €O 3HaKom. CuuTad, YTO MaTpULa 3anoJHEHa, 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 C/I0Ba, YMCNA CO
3HaKOM. 3anucaTtb B EAX MaKCMMasibHbIM 3/1eMeHT maTpuubl. 18 peanvsa-
LMW BNOXKEHHbIX for MCNONb30BaTh CTEK. B KayecTBe HayaibHOro 3HaYeHUs
EAX UCMO/1b30BaTb MMHUMa/IbHOE OTPULLaTENbHOE YUCIO.

10.8 OnucaTb matpuuy A[m X n], anemeHTbl — ABOIHbIE CI0BA, YNCAA 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 3/1eMeHTbl U3 CTEKa, NOCUMTaTb KOJIMYECTBO 3/1EMEHTOB,
paBHbIX Hy/to. OTBET 3anucaTb B perncrTp AL.

B) He BbIHMMas 3/1eMEHTbl U3 CTeKa, 3aMeHUTb BCe HEYETHble YMcna
B CTeKe Ha ymcno 1.

r) He BbIHMMas 3/1eMeHTbl U3 CTeKa ONpeaeNnTb, ecTb 1N B CTEKEe XOTSA
6bl ABa OAMHAKOBbIX ABOMHbIX cfioBa. OTBET 3anuMcaTb B pernctp AL:
1 — ectb, 1an 0 — Her.

n) He BbIHMMas 31eMeHTbl U3 CTeKa, pacCMaTpMBan 31eMeHTbI CTeKa KaK
agpeca (cMmeleHns) HeEKOTopbIX BANTOB N3 CerMeHTa AaHHbIX, OBHY-
JINTb BCe 3TN H6anThI.

e) He BbIHMMas 3nemMeHTbl M3 CTeKa, PacCMaTpuBas 3/1eEMEHTbI CTeKa
KaK agpeca (cmelleHuMA) HEKOTOPbIX BAWTOB M3 CerMeHTa AaHHbIX,
NOACUYNTaTb KONNMYECTBO YETHbIX Yncen cpeam aTux baiTos, 3anmncaTtb
pesynbTaT B AL.

10.10 MycTb B cTeKke 3anucaHo 200 ABOMHbIX C/IOB M NYCTb B CETMEHTE AaH-
HbIX onucaH maccus X M3 200 aBoliHbIX cnoB. He ncnonb3aya KomaHay POP
N He U3MeHAA 3HavyeHune pernuctpa ESP, CKOMMPOBaTb COAEPKMMOEe CTeKa
B MaccuB X («BepxHee» ABOMHOE C/I0BO CTEKA A0/IKHO ObITb 3aMMCaHO B Ha-
YanbHbIN 3N1eMeHT Maccuaa).

10.11 Vicnonb3ya TONbKO onepaumio OUTCHAR, BbIBECTU COAEPHKMMOE perm-
CTpa EAX B BUAE

a) 6e33HaKOBOro AEeCATUYHOIO YNCNA;

3HAKOBOIO AECATUYHOIO YMCAa.

10.12 HanwucaTtb nporpammy. [JaH HENYCTOMN TEKCT COCTOALWMM U3 KPYINbIX
M KBagpaTHbIX CKOOOK, 3a TEKCTOM cnefyeT Touka. [poBepuTb TEKCT Ha Co-
rnacoBaHHOCTb CKOBOK. HaneyaTaTb oTBeT Yes nan No.

10.13 HanucaTb nporpammy pelueHums 3agayn: [laH HenycTol TeKCT, CoCTo-
AWMN U3 uMdp, 3HAKOB +, -, * U /. 32 TEKCTOM CneflyeT 3HaK paBeHCTBa (=).
TeKcT npeacTaBaneT coboit KOPPEKTHYIO 3anNncb GOPMYy/ibl B MOCTPUKCHOM
BMAe. BBECTU TEKCT, BbIMUCNUTD 3Ha4YeHNe Gpopmysbl U HaneyaTaTb Nony-
YyeHHoe 3HayeHue. CuMTaTb, YTO NMPOMEKYTOUHbIE pe3ybTaTbl HE MPeBOC-
XOAAT pa3mepa ABOMHOrO C/1I0BA M YTO onepaums / n3obpaxaer div.
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10.14 HanucaTb nporpammy A8 pelleHmn cieaytolein 3agaum.

a) AnAa BBOAA 3ajaHa MoOCAeAO0BaTENbHOCTb CMMBOAOB, MPeACTaBaAAIo-
was cobou (6e3 owmnboK) popmyny cnegytoero smaa:
(popmyna) ::= (undpa) | ((popmyna)(sHak)(popmyna))
(3HaK) =+ | -
(undpa)::=@|1|2|3|4|5]6]|7]8]9
BblumMcanTb 3HaueHue aton dopmynsbl. (Mpumep: ((5-2)+7) — 10)

6) Jna BBOAA 3afaHa noc/iefoBaTe/IbHOCTb CUMBO/IOB, NPEACTaBAAID-
wanA cobom (6e3 ownbok) dopmyny cnegyrouiero BMaa:
(popmyna) ::= (undpa) | M((dopmyna),(popmyna))
| m({(dopmyna),(bopmyna))
(unppa)=e |1 ]2[3[4[5]6]7]8]9
rae M TpaKTyeTcs Kak max (MakCcMMym), a m — Kak min (MUHUMYM).
BbluMCANTb 3HaYeHMe 3Tol popmynbl. (Mpumep: M(2,m(5,7)) — 5)

11. NMpoueaypbl

OnucaHue npoueaypbl
umsa npoyedypsl PROC
; KOMaHObI

ums npoyedypsl ENDP

Mepepaya ynpasneHus
CALL ums npouyedypebi ; BbI30B npouenypbl

CemaHTuKa: 1) agpec Bo3BpaTa — cTek; 2) IMP uma npouedypel
RET [KB] ; BO3BpaT U3 npouenypsl

CemaHTuKa: 1) M3 cTeka BblHMMaeTcs agpec Bo3spaTa; 2) Ecnam ectb KB, TO
ESP := ESP + KB; 3) nepexog, nNo agpecy Bo3Bpara.

CTaHAapTHbIe NPOJIOT U 3NuIor
Mponor (BxogHble geiicTeuA)

; HacTpoiika ykasaTensa Kagpa cTeka (npu nepefjadve napameTpoB B CTeke)
PUSH EBP
MOV EBP, ESP
5 CO3haHUe NIOKa/IbHbIX NepemMeHHbIX
SUB ESP, KB ; KB = obuuit pa3mep NOK. NepemMeHHbIX
; COXpaHeHMe WUCMOoJIb3yeMbiX perucTpoB
PUSH ...



11. TTPOLUEAYPHI 55

3nunor (BbiXxogHble AencTeusa)

; BOCCTaHOBNEHWE WUCMONb3YyeMblX perucTpos
POP ...

5 YHUYTOXEHME JIOKAJNbHBIX MepeMeHHbIX
MOV ESP, EBP

; BO3BpaT C yAaseHueM MNapamMeTpoB U3 cTeka
RET [KB]

MackanescKas QYHKUMA peannsyeTcs Ha accembnepe npoueaypoi, pesynbraT
BO3BpaLLaeTcA B akKymysnaTope (AL, AX, EAX B 3aBUCMMOCTU OT TUNa pesynbTara).
Mpu nepegade NapameTpoB B CTEKe BeAylLas 4yacTb KNagET napameTpbl B CTeK
B nopsagke, o6paTHOM TOMY, KaK OHM Nepeymc/ieHbl B 3arooBKe Mpoueaypb.
(MepBbIi NapameTp NpoLeaypbl IEKUT B CTEKE BbiLLE BCEX.)

11.1 Ucnonb3ys perncTp EAX Kak BCNOMOraTesibHbI, onucaTb Yepes apy-
rme KOMaHAbl 4eNCTBUE KOMaHAbI:
a) CALL P 6) RET n

11.2 Onucatb npoueaypy PriD(n,p: dword), KOTOpas NeyaTaeT MAaLLLYHO
undpy umcna n (6e3 3HaKa) B cucTeEmMe CUMC/IEHMA MO OCHOBaHMIo p. Mepe-
[aBaTb NapameTpbl B PErncTpax.

11.3 [1na 3aronoBKa npoueaypsl
procedure P(a: dword; var b: dword)
U CEeKUMU OaHHbIX
.DATA
x DD 1
y DD 3
BbIMMCaTb NOCNeA0BaTe/IbHOCTb KOMaHA, peannsyloLlyto BbI30B
1) P(5, y); 2)P(x, ¥);  3)P(x+2, y);  4)P(x, X).
a) NapameTpbl NepenatoTca B perncTpax: EAX — nepsbli napameTp, EBX —
BTOPOM NapameTp.
6) MapameTpbl NepesatoTcs B CTEKE.

11.4 3aron0BOK Npoueaypbl UMeeT BUA,
procedure P (x: ptype);

MapameTp nepenaérca B cteke. MNycTb EBP ycTaHOBMEH Ha ba3y cTeka cTaH-
OapTHbIM 06pasom. Bbinncatb pparmeHT npoueaypb! P, KOTOPbIN 3anuCbl-
BaeT B aKKYMYNATOP 3HaYeHue napameTpa x, ecnu

a) ptype = char

6) ptype = integer (cooTBeTcTBYyeT word)

B) ptype = longint
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11.5 3aronoBoK npouenypbl UmeeT BUA,
procedure S (var x: ptype);

MapameTp nepenaérca B cTeke. MycTb EBP ycTaHOBAEH Ha 6a3y cTeKa CTaH-
OApPTHbIM 0bpa3om. Bbinucatb dpparmeHT npoLeaypbl S, KOTOPbIA 3aNUChI-
BAET B aKKYMY/ATOP 3HaYeHMe NapameTpa X, ecau

a) ptype = char

6) ptype = integer (cooTBeTcTBYET word)

B) ptype = longint

11.6 Hanucatb nporpammy, KoTopasa BBOAUT 4 MONOMMUTENbHbIX 4YMCAa
n onpepenset ux Hanbonblumii obWnn genutennb. B nporpamme onucatb
N UCN0J1Ib30BaTbh GYHKLMIO HAXOXKAEHUA Hanbonbllero obwero genuTens
ABYyX Yncen c nepegayen NnapameTpoB MO 3HAYEHUIO B pernctpax EAX u EBX;
pe3ynbTaT BO3BpaLlaTth B EAX.

Cnedyrowue 3a0a4u pewumo 6 08yx eapuaHmax: a) c nepedadyeii napa-
mempoe 8 pecucmpax; 6) ¢ nepedayeli napamempos 8 cmeke. Tpeby-
emcAa yKasoleamo uHmepdgelic npoyedypol (M. e. 3a201080K npoyedypobl
Ha lackane).

A1.7x pQ ?

Onucatb npoueaypy OUTB, KOTOpas nedvataeT B BMUAE ABY3HAYHOro (6es-
3HaKoBOro) 16-pMYHOro uYucna 3HadyeHue 3agaHHoro baita. Ucnonbsya
3Ty npoueaypy, Bbinucatb pparmeHT OCHOBHOM NMPOrpamMmbl, NeYaTaroLLnin
3HayeHue nepemeHHon X B 16-pMyHom Buae.

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

OnucaTb npoueaypy SETABS, KOTOpOW nepeaaercs agpec (cmeleHue)
HEKOTOPOro 3HaKoBOro 6aliTa NamATM M KOTOpPasA 3aMeHsET ero 3HauyeHune
Ha abconoTHYI0 BeNMYKHY. MpeaBapuTeNbHO BbINUCATb 3aro/I0BOK NpoLie-
Aypbl Ha Mackane. Mcnonb3ys 3Ty npoueaypy, BbinucaTe GparmeHT OCHOB-
HOM Nporpammbl ANs peLlleHna ceaylolei 3agaadun: npu X[e]>X[27] 3a-
MEHUTb Ha abCONIOTHYIO BE/IMUYNHY 3HAYEHME 3nemMeHTa X[27], UHaue —
snemeHTa X[0].

11.9A DD ? ; 4ucna co 3HAKOM

B DD ?

cDD?
Bbinncatb ¢parmeHT OCHOBHOM MPOrpammbl, B KOTOPOM 3HaYeHUA nepe-
MEHHbIX A, B U C nepepacnpenenatoTca Tak, YtTobbl okasanocb 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 npuceavBaHue
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. PeasnsoBatb npoueaypy
C YKa3aHHbIM HUXKe UHTepdelricom.

a) procedure NextDig(var d:byte);

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

6) function NextDig(d:byte):byte;
BbinncaTb ¢pparmeHT nporpammel, B KOTOPOM BBOAMTCA Undpa 1 nevaTa-
IoTCA ABe caeaylowme 3a Hel umdpbl.

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

OnucaTb Npoueaypy OUTARRS, KOTOPOW NepeaaeTcs HayabHbll 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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[L1.15 Onucatb nornyeckyio GyHKLMIO SYM(X, N), onpeaensioLLyo CUMMET-
PUYHOCTb MaccuBa X U3 N 3/1IeMEHTOB — ABOMHbIX CN0B. CUMTaTb, YTO true
KOZMPYETCA YNCOM OFFh, false — umnciom .

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), peanusytowyo npmucBanmBaHme d :=HanmeHbwas umodpa (n).
Ncnonb3ya npoueaypy, pelwntb 3aga4y: Beectn Tpn uncna. Hanevatatb aTn
yucna B NopagKe BO3pPaCTaHUA 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 MacCcUBe, Havalb-
HbI/ afpec U KOIMYECTBO 3/1IEMEHTOB KOTOPOro nepeaatoTcs B cTeke. Cun-
TaTb, YTO TaKanA byKBa eCTb M OHa eAMHCTBEHHAA. OTBET nNpoLeaypa 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 6e33HaKoBO€ YMC/I0 B CUCTEME CYUC/IEHWNS, OCHOBaHWE
KoTopo# (oT 2 go 10) nepepaetca B perncrtpe BL. (ObpaTnTb BHUMaHME
Ha BO3MOHOCTb NepenosiHeHMA B KomaHae DIV.)

11.20 Onucatb npouenypy, KoOTopasa WCNoAb3yA TONbKO onepa-
UMl OUTCHAR, MeyaTaeT cofepXuMmoe peructpa EAX, B BuAe 3HaKo-
BOr0 [AecATMYHOro 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 NpUMeHAoTCA
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 LIECTHAALATEPUUYHOE YMCIO M 3anuMcaTb ero B Perncrp EAX
(cumTaTb, uTO UMCNO 3anMcaHo 6e3 oWNBOK, cogepKuT ot 1 Ao 8 unodp,
3a uncaom cneayet npoben).

11.22 OnucaTb npoueaypy SUM, KOTOpoW Yepes peructp EBX nepenaetcsa
Ha4aNbHbIN agpec, a Yepes pernctp ECX — YMC/0 31EMEHTOB HEKOTOPO-
ro Maccmea, 3/1IEMEHTbI KOTOPOro (pasmepom B ABOWHOE C/I0BO) ABAAIOT-
CA agpecamm KakUX-To 3HaKOBbIX 6aliToB B cermeHTe AaHHbIX. [poueaypa
[OO0/KHA HAaUTU CYMMY 3Ha4YeHUM BCeX 3TUX BalTOB U BEPHYTb OTBET Yepes
perucTp EAX.

11.23 Onucatb npoueaypy ZERO oT 20 napameTpoB, KOTopble nepesna-
I0TCA Yepes CTeK M KaxKAablid U3 KOTopbiX (pasmepom B ABOMHOE CJ/IOBO)
npeacrasnfeTt coboit aapec HEKOTOPOI 3HAaKOBOWM HalTOBOM NnepemeHHOM
N3 cermeHTa AaHHbIX. Mpoueaypa A0KHA O6HYAUTL Te U3 3TUX NepemMeH-
HbIX, 3HAYEHUA KOTOPbIX NONOKUTENbHbI.

11.24 HanucaTb nporpammy pelleHuna 3agaydu: JaHa Henycrtaa nocnenosa-
Te/IbHOCTb CUMBOJIOB, 33 KOTOPOW cneayeT Touka. HaneuyaTtaTb 3Ty nocne-
[0BaTeNbHOCTL B 06paTHOM nopsaake. OnuncaTb BCMOMOraTeNIbHYIO PeKyp-
CMBHYIO Npoueaypy REVERSE, KOTopasa BBOAMT NOC/AeA0BaTeIbHOCTb U ne-
yaTaeT eé. [lpeaBapuUTenbHO HanucaTb Npoueaypy Ha nackane.

11.25 HanucaTtb nporpammy peweHunA 3agauun: [aHa Henyctaa nocne-
[0BaTe/NIbHOCTb YMcen (Co 3HaKOM), 3a MoCNefoBaTeNbHOCTbIO chneayet
Ho/b. HaneyaTtaTb 3Ty nocnefoBaTe/lbHOCTb B obpaTHOM nopaake. Onu-
CaTb BCMOMOraTe/ibHY0 PeKypCUBHYIO Npoueaypy REVSEQ, KOTopaa BBOAUT
nocnenoBaTeNbHOCTb M neyaTtaet eé. NpeaBapuUTeNnbHO HanMcaTb NpoLe-
Aypy Ha nackane.

11.26 JaHa nocsieaoBaTe/IbHOCTb (BO3MOXKHO, MycTan) HEHYNEBbIX YMCen,
3a nocneposatesnibHOCTblo cneayet 0. OnucaTb PeKYpPCUMBHYIO Npoleay-
py PR 6e3 napameTpoB, KOTOpasi BBOAUT 3TW 4YMC/la M BbIBOAUT CHayana
BCE OTPULATE/IbHbIE YMCANA, @ 3aTEM — BCE NOJIOXKUTENbHbIE (B Nto6om no-
pagke).

[1.27 Onucatb peKypcuBHyto npoueaypy BITS1, KoTopas NOACYUTbIBAET
KOZIMYECTBO [ABOMYHbIX eAMHUL, B 3HAYEeHMMU perncTpa EBX M Bo3BpaLLaeT
oTBeT yepes perncrp AL.
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12. CtpoKoBble KOMaHAbl

O603HayeHMa onepaHZoOB: MCTOYHMK (source) src — [ESI], noayyartesb
(destination) dst — [EDI]

HanpaBneHne NpocMoTpa CTPOKM 3agaéTtca Gpnarom HanpasneHus DF: DF = 0,
NPOCMOTP OT Hayana K KoHUy; DF = 1, NPOCMOTpP OT KOHL,A CTPOKM K Hadyany.

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 aKKYMyNATOPOoM (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, 3aBeplueHne paboTbl KOMaHAabI
2) BbINOJIHEHWE NPUMUTUBA
3)ECX :=ECX—1

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

1) ECX = 0? [a, 3aBepLueHne paboTbl

2) BbINOJIHEHWE NPUMUTUBA

3)ECX = ECX—1

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

12.1 Ucnonb3ya, ecnm Hago, PerncTp EBX Kak BCMOMOraTe IbHbIM M cYMTan,
yTo dps1ar HanpasneHuA DF paBeH 0, onucaTb Yepes Apyrve (He CTPOKoBbIE)
KOMaHAbl AelcTBUEe 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 [ESI] = ?
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 [ESI] = ? dword ptr [ESI] = ?
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 DB 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, 3aMOJIHUB NO-
cnefiHve anemMeHTbl 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.

E) Lmknnueckn caBUHYTb 3n1€MeHTbI CTPOKM S Ha 4 Mo3uLmKM BNpaso.

%) CABUHYTb 3/IEMEHTbI CTPOKM S Ha 15 no3unumii BAEBO, 3aN0/IHUB Nocies-
HMe 3anemeHTbl npobenammn. ONncaTb U MCMNO/Ib30BaTb BCMOMOraTesb-
HbI MaccuB.

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

12.7N = 70
X DD N DUP(?)

a) NpoBepuTb, BXOAUT M B MacCMB X 4Mcno 5. PesynbraTt 3anmcatb 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) 3aMeHUTb B CTPOKe T NepBOe BXOKAEHME CUMBO/IA '. ' Ha cMMBOA '! ",

6) 3aMeHUTb B CTpOKe T NocneAHee BXOXKAEHWUE ByKBbl 'n' Ha BykBy 'N'.

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

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

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

f2.11N = 100
S DB N DUP(?) ;5 S[0..N-1] of char

OnpenenvTb, paBHbI X 1IeBasA M NpaBas MNOJI0BUHbLI CTPOKM S, U 3anucaTtb
otBeT 1 (paBHbl) nau 0 B pernctp AL. ECim cTpoka HEUETHOM ANWHbI, Cpea-
HUI CUMBOJ HE NPUHAAJIEXKMUT HU JIEBOM, HM NPABOI NONOBUHE.

12.12 N = 100
S DB N DUP(?)
Ncnonb3ya cTpoKoBble KOMaHAbI € TpedUKcamm NOBTOPEHUS, 3aMEHUTb
B S BCE CUMBObI '*' Ha CMMBOJbI '?'.
6) Mcnonb3ys cCTPOKOBblE KOMaHAb! C NpedurKcamm NOBTOPEHUA, 3anucaTb
B PErucTp BH YMC/IO BXOKAEHUI CMMBOJIA '*' B CTPOKY S.

12.13 N = 200
X DD N DUP(?)

a) 3ameHnTb B MaccuBe X BCe 3/1emMeHTbl, paBHble 50, Ha uncno 100. Uc-
No/sb30BaTb CTPOKOBbIE KOMaHAb! ¢ NpedrKcaMmu NOBTOPEHMA.

6) 3anucaTb B perucTp BH KONMYECTBO 31eMeHTOB, paBHbIx 50. Mcnonb3o-
BaTb CTPOKOBblE KOMaHAbI 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-
YanbHbIi 31eMeHT MaccuBa). Micnonb3oBaTb CTPOKOBYIO KOMaHAy C npe-
$MKCOM NoBTOPEHMUS.
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12.15N = 100

A DD N DUP (?)

B DD N DUP (?)
OnwucaTtb npoueaypy COPY(X,Y,N), KONMPYIOLWYO MaccuB X U3 N ABOMHbIX
cnos B maccuB Y. [MapameTpbl X Y nepenatoTca nNo ccblike, N — no 3Have-
HUWIO; NapameTpbl Nepenatb B CTeKe. B npoueaype Mcnonb3oBaTb CTPOKO-
BYIO KOMaHAy ¢ npedpuKcom noBTopeHUA. Boinucatb GpparmeHT nporpam-
Mbl 014 BbI30Ba npoueaypbl COPY (A, B,20).

12.16 N = 100
A DD N DUP (?)

Onwucatb npoueaypy ZERO(X,N), NpoBepAtoLLyto, BXOAUT 1N B MaccnB X U3 N
ABOMHbIX cnoB uncno 0 n BosBpawaet 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
MCMNO/Ib30BaTb CTPOKOBYIO KOMaHAy ¢ npedunKcom nosTopeHus. Boinmcatb
dparmeHT Nporpammbl a1a Bbi3oBa ZERO(A, 20).

12.17 N = 20

S DB N DUP(?) ; S[0..N-1] of char

T DB N DUP(?) ; T[0..N-1] of char
Onwucatb noruyveckyto GyHKUMIO LESS (A, B,N) nekcnkorpadmyeckoro cpas-
HeHMA CTPOK. MapameTpbl: A, B — CTPOKM (MaccuBbl) A/MHbI N, cocTosLmne
M3 CTPOYHbIX TATUHCKMX BYKB 1 Npobenos. Ecnun A<B, pyHKUMA BO3BpaLLLa-
eT true (@FFh), B npoTMBHOM cnydae — O B pernctpe AL. MapameTpbl nepe-
[aTb B CTeKe, A, B — No ccbl/iKe, N — no 3Ha4yeHuto. B npoueaype ncnonoso-
BaTb CTPOKOBY KOMaHAy € npedrKCOM NOBTOPEHUA. BbinucaTtb dparmeHT
nporpammsbl oA Bbl3oBa LESS(S,T,N).

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

PaccmaTtpuBas S U T KaK CUMBOJIbHbIE CTPOKU NEePEMEHHON A/INHbI C TEKY-
Wwen ANMHOM B HaYaibHOM BaiTe U MCNONb3ys CTPOKOBbIE KOMaHAbI C Npe-
dMKCcoM NOBTOpPEHMUSA, BbiNUCaTh GparMeHT NporpaMmbl ANS PeLIeHUA cie-
ayoulen 3agaun.

a) B cTpoKe S 0cTaBUTb TO/IbKO NepBble 10 cumBonos (He 6onee).

6) CoenaTb 3HaYeHnem S CTpokKy 13 50 npobenos.

B) Yoanutb Bce npobenbl B KOHLE CTPOKK 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 cum-
BOJI.

e) YoanuTb 13 CTPOKM S BCe npobenbl.

%) CpaBHUTb CTPOKM S M T UM 3anucatb otBeT 1 (S>T), 0 (S=T)
mnn —1 (s < T) B pernctp AL.

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

12.19 N = 100000
S DB N DUP (?)
T DB N DUP (?)
LenS DD ?
PaCCManMBaﬂ S U T KaK CUMBO/IbHble CTPOKMH I'IEpEMEHHOI\;I ANNHbI C Npu-

3HAKOM KOHUaA (CTpoKa 3akaHumBaetcs 6aiTom 0) M MCNONb3ysA CTPOKO-
Bble KOMaHAbl ¢ NpednKCoM NOBTOPEHMUSA, BbINUCATb GpparmeHT Nporpam-
Mbl 417 pelweHuns cieaytolen 3agadun.
a) 3anucaTb B NepeMeHHyto LenS A/IMHY CTPOKM S.
6) B cTpoKe S ocTaBUTb TONbKO Nepsble 10 cumBosios (He 6onee).
B) CaenaTb 3Ha4YeHWEM S CTpoKy 13 50 npobenos.
r) YaanuTb Bce Npobenbl B KOHLLE CTPOKK S.
4) Yoanutb Bce npobenbl B Ha4ane CTPOKM S.
e) Ecnm B cTpoke S o1 10 go 40 cumBon0B, To NpoaybamposaTh 10-i cum-
BOJI.
%) Y0anutb U3 CTPOKK S Bce npobensbl.
3) CpaBHUTb CTPOKM S M T u 3anucatb otBeT 1 (S>T), 0 (S=T)
mnn —1 (s < T) B pernctp AL.

13. MakpocpeacTtsa

0O603HaueHus:

CMMBO/bI <> AB/IAKOTCA YaCTbHO KOHCTPYKLMW A3bIKa (HE MEeTacnmBO/IbI),

KB — KOHCTaHTHOE BblparkeHue.
B npeanoxeHuAxX, OTHOCALLEroCA K MaKpoCpeacTBaMm, B BbIParKEHMAX CCbI/IKK Be-
pén He JonycKatoTcA.

YcnoBHaa makporeHepaumsa
CuHTaKcuc
IFXXX onepaHosbl
true-yacme
ELSE | ELSEIFxxx onepaHdbl
false-yacme
ENDIF
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34ecb true-yacme U false-yacms — NOCAEA0BATE/IbLHOCTL JIO6bIX MPEANOKEHN
accembnepa. Konmuectso 1 BMA onepaHA0B 3aBUCAT OT BUAA AUPEKTUBbI.

CemaHTHKa
MakporeHepatop (Ml) BbluMCAAET yCNOBUE; €CU YCNOBUE WUCTUHHO, B TEKCT
NporpaMmbl BCTaBAAETCA true-yacms, B MPOTUBHOM C/y4ae B TEKCT BK/tOYaeTcA
false-vacme.
Kaxkaol gupekTnee IFxxx COOTBETCTBET AMPEKTUBA ELSEIFXxX.
BuAabl AMpeKTUB IF (ELSEIF)

AwvpekTtusa Mposepsaemoe ycnosue
IF KB KB = ucmuHa
IFE KB KB = ©
IFB <cmpoka> cmpoka nycTas

IFNB <cmpoka> CmpoKad He nycTas

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

bnoku nosTopeHus

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

M BcTaBnseT Tesio 6/10Ka B TEKCT Nporpammbl HEOBXO4MMOE KONMYECTBO pas,
npv 3Tom popmanbHble NapameTpbl B Tesie 6/10Ka 3aMeHATCA GaKTUUEeCKMMM Na-
pameTpamu.

Makpocbl
O6o3HaueHus: [1,{} — meTtacumsonbl
OnucaHue makpoca Makposbi3oB
umsa_makpoca MACRO [¢opm.nap. {, ¢opm.nap.}] UMSA_MAKpOCa CNUCOK
mesno
ENDM

HacTpoiika Tena makpoca u 610Ka nosTopeHus
PacnosHaBaHue ¢popmanbHbIX NapameTpos
1) BHecTpokB " ". ECav napameTp CIMBAETCA C IEKCEMOM, TO MapaMeTp HyK-
HO oTZenuUTb & (Hanpumep, Lex&parm).

2) BHyTpu " ". [lo M nocne napameTpa ykasbiatoT & ("..&parmé&...").
dopmanbHbIv NnapameTp BmecTe ¢ && 3ameHsAeTcA Ha GaKTUYeCKuiA napameTp.
BxorkaeHve ¢popmasibHbIX NapameTpoB Ha PAcMo3HAETCA B KOMMEHTapusaXx (no-
cne ;).
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daKkTnyeckue napameTtpbl

cnucok ::= [ op {, op} ]
Bupg op: M BmecTo op noacrasnaeT
1. cmpoka 6e3 , u ; cmpoka
2. <cmpoka> cmpoka
3. % BvipaxeHue 4ncno
4. nycmo HMYyero

Ecnn B op HY»KHO YKa3aTb cnewunanbHbIi CMMBOA, Nepes CMMBOIOM CTaBAT !.
Ecnv Hy)KHO yKa3aTb ! B op, €ro NUWyT ABa pasa. 3HakK ! aelicTeyeT u B 610Ke
nostopeHuna FORC p, <cmpoka>.

JloKanbHble UMeHa
LOCAL umsa {, umsa}
[OunpeKkTrBa LOCAL A0MKHA BbITb NEPBbIM NPeA/IoXKeHNneM Tena Mmakpoca uamn 61o-
Ka NOBTOPEHMUA.
B maKkpopacwmpeHnn Ml 3ameHAeT NOKaNbHOE MMA YHUKANIbHbIM CreHEepUpPOBaH-
HbIM UMEHEM ??nnnn, F4e nnnn — 3HAa4YeHNe CYETYMKA JIOKANbHbIX UMEH.

KommeHTapum

55 KommeHmapuu
npednoxeHue 55 KommeHmapui

YaanseTca us makpopaclmpeHus.

13.1 3ameHnTb NOCNefoBaTENbHOCTb CTPOK Nporpammsl (A, B, C, D, E — ne-
pemeHHble TMna dword)
MOV A,
MOV B,
MOV C,
MOV D,
MOV E,

Ha ¢parmeHT C UCNOb30BaHMEM B10Ka MOBTOPEHMS
a) FOR 6) FORC

R R R RPR

13.2 PeanunsoBatb B BUAE 6/10Ka NOBTOPEHMUSA
a) FOR 6) FORC
cnepyowmin dparmeHT

ADD EAX, 1
ADD EAX,
ADD EAX,
ADD EAX,
ADD EAX,
ADD EAX,

AUV wWwN
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13.3 OnucaTb C NOMOLLbIO noaxoasaliero 6/70Ka NOBTOPEHMA pelleHue
cnepytoulen 3agaun:
a) 3anucaTtb B pernctp AH Cymmy Ymcen us permctpos AL, BL, CL U DH;
6) 06HYAUTb NepemeHHble A, B 1 C TMNa qword;
B) UCNO/Ib3yA U3 onepalmii BbiIBOAa TO/IbKO onepauuio outchar, Haneva-
TaTb (BKAHOYAA KaBblYKKM) TEKCT "A+B=B+A";
r) 3ape3epBupoBaTb (C NOMOLLbIO AUPEKTUBLI DB) MECTO B MamATU
ana 40 6ailToB, NPUCBOMB MM B KauyecTBe HauyaslbHbIX 3HaAYeHUM
nepsble 40 HeYéTHbIX uncen (1, 3, 5, ..., 79).

13.4 MycTb A, B, C, D, E, F — nepemeHHble (6aliTbl UM ABOIHbIE c/10Ba). Ha-
nucaTtb 610K NOBTOPEHMA, KOTOPbIN YBENUYMBAET 3HAYEHME NePEMEHHOM
Ha 1, ecnn aTo — BaliToBasA NnepemMeHHas, 1 Ha 2 — B MPOTUBHOM C/ly4yae.

13.5 MycTb A, B, C, D, E, F — nepemeHHble (6alTbl UM ABOMHbIE C/IOBA).
HanuncaTb 610K NOBTOPEHUSA, KOTOPbIN 3anNuCbiBaeT Yucno —1 B 6baiToBble
nepemeHHble. [lpyrMe nepemeHHble He MeHATb.

[13.6 BoinncaTb TeKCT OKOHYaTE/NIbHOM MPOrPaMMmbl, KOTOPbIA MOCTPOMUT
MaKporeHepaTop Mo caeaylolemy pparmeHTy UCXOAHOMN NPorpammel:

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
n) FOR T,<AB,C> e) FORC sym,<",%2+1>
FORC U,<T> ADD AL, '&sym&';Kkonsym
DW U, T&U, T&&U ENDM
ENDM
DW U, T&U
ENDM

13.7 Onuncatb B BUAE MAKPOCOB Onepaummn Had y4eTBEPEHHbBIMM C/IOBAMM.
MapameTpbl X, Y U Z — nepemeHHble TMna qword, L — mMeTKa.

a) QMoV X,Y ; Xi=Y

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

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

r) QINE X,Y,L ; npuX # Y nepentnHal
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13.8 Onucatb B BMAE maKpoca DEF X,T,N,V onpeaeneHme maccuea X U3 N
BE/IMYMH V, TUM KOTOPbIX 334aeTCcA napameTpom T: 3HayeHMe napameTpa
T=B COOTBETCTBYET TUNY byte, 3Ha4yeHUA W, D, Q — TMNnam word, dword, qword.
BbinncaTb TEKCT, KOTOPbIA MOCTPOUT MaKporeHepaTop Mo caeayroLlemy
dparmeHTy UCXO4HOM 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 — perncrp, X — nepemeHHas

6) SUM X ;  AX:=CymMMa 3/1eMeHTOB MaccmBa X

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

13.10 Onucatb B BUAE MAKpPOCa YKA3aHHYO KOMaHAy, npegnonaras, 4to
eé HeT B8 MASM (B KauecTBe BCNOMOraTe/ibHbIX MOXHO MUCMO/b30BaTb pe-
rMcTpbl EAX 1 EBX):

a) PUSH X (X — nepemeHHan pasamepom B ABONHOE CNOBO);
6) POP X (X — nepemeHHasa pasamepom B ABONHOE CNOBO);
B) CALL P (P — Mmsa npoueaypsl);

r)RET N (N — KoHcTaHTa);

A) LOOP L (L — meTKa).

13.11 OnwucaTb B BUAE MaKpoca MAX2 M, X,Y BbluncneHmne M=max(X,Y) 1 Ha
€ro OCHOBe OnMcaTb MaKpoC MAX3 M, X, Y, Z AnA BbluncneHna M=max(X,Y,Z),
rae M, X, Y U Z — 3HaKoBble 6alTOBble NepeMEHHbIE.
Bbinucatb MmakpopaclwmpeHne 418 MaKpPOKOMaHAbI

MAX3 A,<byte ptr B>,C+1,D

13.12 lMycTb RUN — KOHCTaHTa, KOTOpasa cBOMM 3HayeHnem 1 nam 0 yka-
3bIBAET PEKMM TEKYLLEro MPOroHa NPorpammbl: CY4ET UNM OTAaAKa. Uc-
Nonb3ya CpeacTsa YC/A0BHOrO accembnmpoBaHuA, BbiNUcaTb GparmeHT
nporpammbl, B KOTOPOM Haxo4MTCA HanboNbLWNIA 0OWKNIA AennTenb AByX
NONOXKUTENbHbIX YMCEN C 3aMUChIO €T0 B PETUCTP AX, MPW YCI0BUM, YTO B pe-
KMMe CYETa 3TM [Ba YNCAA SOMKHbI BBOAUTLCA, @ B PEXKMME OTNALKN 3TU
ymcna pasHbl 45 1 30.
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13.13 lMyctb K — 4ncnoBaA KOHCTAHTA C NONOXKUTENbHbIM 3HAYEHMEM, A «,
B vy — HeKkoTopble rpynnbl NnpegnoxeHuin. Mcnonbsya cpeacTtsa yCN0BHO-
ro accembanpoBaHua, BbinncaTb GparMeHT MCXOLHOM NPOrpaMmmMbl, B KOTO-
poM @, § My yKa3aHbl 1Lb MO Pa3y 1 NO KOTOPOMY B 3aBUCUMMOCTM OT 3Ha-
yeHus K ¢opmumpyroTca cieayrowme BapmMaHTbl OKOHYaTEe/IbHON Nporpam-
Mbl:

npmkK=1: « npukK =2: «a npukK > 2: «
B Y 14

14 i rKpas
14

13.14 VmetoTca cnegyrolime ONMCcaHUA MaKpoca M X, KOTOpbI AOAKeH
YMEHbLNTb 3HaYeHMe X Ha 5, ecnim X — 3To nepemeHHan-6anT, nam Ha 12,
€C/In X — C/I0BO WU/IX IBOMHOE C/10BO:

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 3TUX OnNucaHuit HenpaBuAbHO (M NOYeEMY) M Kakoe U3 AByX npa-
BM/IbHbIX OMUCaHWI Nyylie gpyroro (M noyemy)?

13.15 OnuncaTb Makpoc SHIFT X,K, rge X — nepemeHHas, ABOMHOE CNOBO,
K — ABHO 33gaHHOoe Yncno. MaKkpoc caBuraet 3HaveHume X Ha |K| pa3pagos
Bnpaso (npu K > 0) unum Bneso (npu K < 0).

BbinucaTb MaKpopaclIMpeHUA AN MAaKPOKOMaHA SHIFT A, -1 u SHIFT B, 5.

fi3.16 Onucatb B BUAE Makpoca IFG X,L (X — nepemeHHas pa3mepom
B 6aliT, C10BO, ABOIHOE CNOBO, UK YYeTBEPEHHOE CN0BO, L — MeTKa) ne-
pexon, Ha MeTKy L B TOM c/lyyae, Korga 3HayeHune nepemeHHom X pasHo 0.
BbinncaTb makpopacwmpeHns aas MakpoKomaHa IFQ B,L1 M IFQ Q,L2 npu
YCNIOBWUK, YTO B — nepemeHHas Tnna byte, a Q — Tuna qword.

13.17 OnucaTb B BMAe MaKpoca SIGN X (X — 3HaKoBasA nepemeHHan pasme-
pom B 6aiiT, CNOBO, ABOMHOE C/IOBO UM yYeTBEPEHHOE C/I0BO) onepaLuto
3acblikm B peructp ALuncna 1 npu X > 0,4mcna 0 npyu X = 0 mumcna —1
npu X < 0.
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BbinucaTb MaKpopacwMpeHUa 418 MaKpoOKomMaHa SIGN W u SIGN Q npwu
YC/I0BWM, YTO W — MepemMeHHas pasmepom B C/10BO, a D — pasmepom
B y4eTBEPEHHOE C/I0BO.

13.18 OnucaTb B BUAE MaKpoca ZERO X, T (X — MmA nepemMeHHOoW-MaccmBa,
T — 370 FIRST unu LAST) o6HyneHne nmbo HayanbHoro (Npu T=FIRST), K-
60 nocnegHero (npu T=LAST) anemeHTa maccmBa X.

BbinMcaTb MaKpopacliMpeHue A8 MakpoKoMaHabl ZERO A, LAST.

13.19 OnucaTb B BUAE Makpoca NULL RS obHyneHuMe peructpos obuLero Ha-
3HaYyeHus. 3aecb RS — 3TO CTPOKa BMAA <R, R,, .., Rg>, R; — pernctp obuie-
ro HasHayenwus, k = 0. BoinncaTb makpopaclwMpeHna ANA MAaKPOKOMaHLA,
NULL <AL,BX,ESI> M NULL <>.

f13.20 Onucatb B BMAEe peKypcMBHOro Makpoca NULL rl1,r2,r3,r4,r5,r6,
r7,r8 (roe ri — uMeHa peructpoB oblIero HasHayeHuaAa) obHyneHue
perucTpoB-napameTpos. BbinMcaTb MaKpopacwupeHus ANA MaKpOoKo-
MaHA NULL ESI v NULL EAX,EBX,ECX,EDX.

13.21 Onuncatb makpoc PRINT1 LV. MaKpocC O0NKeH Hane4yaTtaTb B BUAE
yncen 6e3 3HaKa 3HaYeHUe NepemeHHbIX — ABOMHbIX CI0B U3 CMUCKa LV
3pecb LV — cpoKa Buga <vi, v2, v3, .., vk>, vi — umsa nepemeHHoi, k = 0.
BbinMcaTb MaKpopaclWmnpeHe A1a MaKpoKomaHabl PRINT1<A, X, B, Y, Z>
(roe A, B — 6anThl, X, Y, Z — [BOVIHbIe CNOBa) U AN MaKPOKOMAHAb!
PRINT1<>.

13.22 OnucaTb peKypcuBHbIA Makpoc PRINT2 vi,v2,v3,v4,v5,v6. 34echb
vi — umsa nepemeHHon. MaKpoc A0/XKeH HanevaTaTb B BUAe umcen 6es
3HaKa 3HayeHuMe NepemMeHHbIX — ABOMHbIX C/I0B U3 CMUCKA NapaMeTpoB.
BbInMcaTb MakpopacliMpeHme ans MakpoKomaHabl PRINT2 A, X, B (rae A,
B — 6aliTbl, X — ABOMHOE C/I0BO) M A/1A MaKPOKOMaHAbl PRINT2.

13.23 OnucaTb Mmakpoc LAST pl,p2,p3,p4,p5,p6,p7, KOTOPbIN NeyaTaeT B
BMAe YMcsa 6e3 3HaKa nocieaHni nepedaHHbii GaKkTMUYecKuiA napameTp.
dakTUYeCcKMe napameTpbl — KOHCTAHTbI.

BbinucaTb MaKpopaclmMpeHue 4aa Makposbi3oBoB 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, KOTOPbIN NeyaTaeT
KOIMYeCTBO NepesaHHbIX GaKTUYECKUX NapaMeTpoB.

BbinucaTb makpopacwmnpeHme Ana MakpoBbl3oBoB COUNT a,b,3,4,d,6,7
M COUNT 5.
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13.25 OnuncaTb MaKpoc VOLUME p1,p2,p3,p4,p5,p6,p7, KOTOPbIA NOACUK-
TbIBaeT M neyaTtaeT obLiee KoNMYecTBo HaliTOB, 3aHMMaeEMOe NepesaHHbI-
MM NapameTpamu B CermeHTe AaHHbIX. [lapameTpbl — MMmeHa nepemeHHbIX
WU KOHCTaHTbI. Y4ecTb, YTO KOHCTaHTbl He XxpaHAaTca 8 Of1.

Bbinucatb maKpopaclmpeHue Ana makposbi3oBa VOLUME a,30,N,x,d,6
(3mecb a — nepemeHHas TMNa byte, N — KOHCTaHTa co 3HayeHuem 100,
X U d — nepemeHHble TMNa word U dword COOTBETCTBEHHO).

13.26 OnucaTb makpoc PRDWRD pi1,p2,p3,p4,p5,p6,p7 (pi — nmeHa ne-
PEeMEHHbIX), KOTOPbIN NeYyaTaeT (KaK YMc/ia Co 3HAaKOM) 3HaYeHUA Tex na-
pamMeTpoB, KOTopble ABAAOTCA ABONHbIMM CIOBaMU. BbinucaTb Makpopac-
WMPEHME A1 MaKpOBbI30BOB PRDWRD B, W, D M PRDWRD D, D, D, D, D (B, W
M D — MMeHa NepeMeHHbIX TUNna byte, word 1 dword COOTBETCTBEHHO).

13.27 OnucaTb makpoc PARMS pil,p2,p3,p4,p5. MaKpoc byaeT ncnonbso-
BaTbCA B Te/le Npoueaypbl, pi — MMeHa napamMeTpoB npoueaypbl. Cuntas,
YTO EBP CTaHAAPTHO HACTPOEH Ha Kagp CTeKa, MakpocC JOMKEH HAa3HavyaTb
MMeHaM MapamMeTpoB MX ajgpeca B CTeKe. BbinncaTb MakpopaclwmpeHune
[ONA MaKpOKOMaHA, PARMS X,Y,Z 1 PARMS X.

a) Cuntatb, YTO p1l — BEPXHUIT NapameTp B CTEKeE.

6) CuMTaTb, YTO p1l — HUMKHWUI NapameTp B CTEKE.

13.28 Onuncatb Makpoc SUM R, rae R — MmsA 0gHOro 13 32-paspaaHblx peru-
CTpoB 06LLero HasHavyeHua, A1A 3aNUCKU B R CYMMbI 3HaUEHWIA BCEX OCTa/1b-
HbIX TaKWUX PErucTpos.

13.29 OnucaTb B BUAE Makpoca OUTF 6e3 napameTpoB BbIiBOA, TEKYLLUX 3Ha-
YyeHwi dpnaros CF, OF, SF 1 ZF B BuAe YeTBepkn 13 0 1 1, npnyém 3HaveHumA
Bcex ¢p1aroB M UCNO/Ib3YEMbIX MAaKPOCOM PEFUCTPOB A0JIKHbI ObITb COXpa-
HeHbl. Bocnonb3oBaTbcA KOMaHAaMm PUSHFD M POPFD. YUnTbIBaTb, YTO B pe-
rmctpe dnaros EFlags yKasaHHbIM ¢piaram COOTBETCTBYIOT OMTbI CO ceay-
OLWMMM HOMepamm (Hymepaumsa 6UToB cnpasa Haneso ot 0): CF — 0, OF —
11,sF —7,ZF — 6.

13.30 Onucatb B BUAE makpoca SL RS,0P (RS — 3T0O <Ry,R,,..,R,>, rae
BCe R; — 32-pa3pagHble pernctpbl obwero HasHadyeHus, k > 0; OP — 310
SAVE v LOAD) 3anucb B CTeK (Npu OP=SAVE) NN BOCCTaHOB/IEHME U3 CTe-
Ka (Npu OP=LOAD) perucTpos R;. BbinncaTb MaKpopaclmMpeHne aaa Mmakpo-
KOMaHAbl SL <EAX,ECX,EDI>,LOAD.
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13.31 Onucatb B BUAE Makpoca SUM X (X — 3TO <X;,X,,..,Xk>, rae X; —
3HaKoBble balToBble NnepemeHHble, k > 0) BbluMCAEHNE CYMMbI 3HaYEHUI
X; W 3anucu eé B pernctp BX.

BbinucaTb MaKpopaclwmnpeHme a1 MakpoKoMaHabl SUM <A,B,C>.

3.32 Onwucatb B BUAE mMakpoca MAX X (X — 3TO <X;,X,,..,Xk>, TA€ X; —
3HaKoBble 6alToBble NepemeHHble, k > 0) BblUMCNIEHME MaKCUMyMa X; U
3anucu ero B pernctp AL. (O6paTntb ocoboe BHMMaHWe Ha METKM, KOTopble
6yayT NOABNATLCA B MaKpOpPaCLUMPEHUsX.)

BbinucaTb MakpopaclMpeHne A1 MaKpoOKOMaHabl MAX <A,B,A>.

13.33 Hanucatb NonHYKO Nporpammy, KOTopaAa BBOAUT TPM YUCna H, M u S
W NpoBepsAeET, YA0BNETBOPAIOT /I OHU c/ieayowmum ycnosuam: 0 < H < 23,
0 < M,S < 59. Echun HeT, nporpamma A0/IXKHa BblgaTb coobuieHne ob
OLIMBKe, a MHaYe, TPaKTys 3T YMcia Kak yac (H), muHyTa (M) 1 cekyHaa (S)
HEKOTOPOro MOMEHTA CYTOK, 0/I)KHA Hane4yaTaTb BPeMA CYTOK, Ha 1 CeKyH-
Ay 6onbliee (C y4eTOM CMeHbI CYTOK).

OnpegennTb U UCNO/b30BaTb B 3TOM MPOrpaMmme ABa MaKpoca, OAUH U3
KOTOpPbIX NpOBepAeT ycnosue a < X < b, a Apyroi — ysennumsaeT X Ha 1
W, ecnm X > b, obHynAeT X.

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

Onuncatb npoueaypy SetAbs(var z:byte), KOTOpaa 3ameHAET 3HaYeHue
napameTpa Ha ero abconoTHY0 BEAUYMHY; NapamMeTp nepenaértca B cTe-
Ke Mo ccbinke. OnncaTb Makpoc 415 BbI30Ba 3TOM npoueaypbl. Mcnonbsys
MaKpoc, HanucaTtb ¢parMmeHT BeayLen Yyactn: npu X[0]>X[27] 3aMeHUTb
Ha abCcoNOTHYIO BENMUYNHY 3HAUYEHUNE 31eMeHTa X[27], MHa4ye 3aMeHUTb Ha
abCcoNtOTHYIO BEIMUYMHY 3HAYEHUE SNeMeHTa 3n1emeHTa X[0].

13.35A DD ? ; 4MCcna Co 3HaKoM

B DD ?

cDD ?
OnucaTtb npoueaypy MaxMin(var x,y: dword), KOTOpasa nepepacnpegens-
€T 3HAYeHUA X U y TaK, YTOObI 6obLIEee N3 HUX OKA3a/10Ch B X, @ MeHbLUee —
B y; NapameTpbl NepeaatoTca B CTeKe No ccblike. OnmMcaTb Makpoc ANA Bbl-
30Ba 3ToM Npoueaypsl. Mcnonb3ya makpoc, HanucaTe pparMmeHT BeayLLei
YyacTu: NnepepacnpenennTb 3HaYeHMA NepemMeHHbIX A, B 1 C TaK, YToObl OKa-
3a/o0cbA =B = C.
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13.36 Mpeanonoxxmm, 4To MmeeTca npoueaypa P OT ABYX NApPaMeTpPOB, KO-
TOpble NepeaatoTca No 3HaYEHUIO Yepes perncTpbl AX 1 BX. OnucaTtb B BUAE
MaKpoca CALL_P X,Y KomaHAbl obpalleHna K 3ToM npoueaype, KoTopble
OONXKHbI COXPAHATb PerncTpbl AX 1 BX U KOTOpble A0NXKHbI KOPPEKTHO pa-
60TaTb, KOrZ4a B KA4eCTBe X M Y yKasaHbl AX U/nan BX.
BbinucaTb MaKkpopacwmpeHma Ana MakpoKomaHAa;:

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

[13.37 BbinvcaTb Npu yKazaHHOM MaKpoomnpeaeseHUM MakpopacwnpeHue
AN YKa3aHHOW MaKpOKOMaHAbI:

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 e cen
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, 0
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. AnpeKTUBbI onNpeaeneHna gaHHbIX

9] Tabauua mén

MMA | 3HayeHue | TMn
a 0 word
X 2 byte

5 dword

O6beKTHbIN Koa. CopepKMMoe AYeeK BbIMMCAHO B
16-puyHoM cucteme.
CMeLLEeHNe coaepKaHue

0 23

01

Al

03

04

03

00

00

[-17] OwwnbKa 1: umcno 350 He ymellaetca B 6anT

OwmnbKa 2: 3HaYeHUe BbIpaXKeHUs 'A’*2164'B" *284'C' He ymelLaeTca B C/I0BO

00

OwwnbKa 3: agpec (32 pa3paga) He ymelaeTca B 6anT
OwwnbKa 4: NOBTOPHOE ONUCAaHNE UMEHMU E.
B 6aitTe ¢ 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). Mpu BbIMMCAEHUM BbIpaXKeHUA OFFFF FFFFh+1 pesynbTaT byAerT o, T. K. Bblpa-
KEHUA BBIYUCAAIOTCA MO MOAY/O 232; YNCI0 @ YMECTUTCA B CI0BO, OLUMBKM 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 BbINOJIHEHUW KOMAHZ, YC/IOBHOTO Nepexoaa aHa-
NU3MpYLOTCA 3HaYeHUA Gnaro.; ycnoBme OF # SF COOTBETCTBYET Nepexosny No MeHblue
ANA Yncen co 3Hakom. CneposartenbHo, OF # SF nonyumtca ana scex CL < 25. Ycno-
BUe OF = SF ecTb OTpULaHue ycnoBusa 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 aennumoe 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

Mpu CNOXKeHWUM ABOWHbLIX CNOB @ + b pe3ynbTaT MOMKeT NPeB30MTH 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



78

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 NOACTPOKK, KOTOPYHO HYYKHO HaneyaTaTb, paBeH offset A+26 -m.

INCLUDE settings.inc
INCLUDE i02020.inc
.STACK 4096

m = . ; 12n226

.DATA
A DB 'abcdefghijklmnopgrstuvwxyz', ©

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

END start

B] Hy:kHO HaneuataTb 6yKBbI OT 'a' A0 m-0i1 6YKBbI andasBuTa; 419 CBOEBPEMEHHO-
ro OKOHYaHWA NeYyaTu 3anuLiem B No3MuMio creaytoweit 6ykebl uncno 0. dparmeHT
pelieHun:

.CODE

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

END start

B) Anpec Hauyana NOACTPOKM, KOTOPYIO HYXKHO 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
DD ?
WDay DB 'MH',e,'BT',8,'CP',0,'YT',0,'NT',0,'C6',0, " 'BC',0
.CODE
start:
ININT k
DEC k
MOV EAX, k
ADD EAX, EAX
ADD EAX, k ; 3(k-1) - appec Havana gHA Hegenu B WDay
ADD EAX, offset WDay
OUTSTR EAX
EXIT
END start

5. KomaHapbl nepexopa

BI0]x pQ ?

X DB ?

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 Y, 4
JGE NO JL YES
CMP Z, 10 CMP X, 2
JGE NO JL YES
MOV EAX, 102 MOV EAX, -3
NO: YES:
S DB ?

3HaK Yncna CoAEPIKUTCA B €r0 CTapLuem ABOMHOM cnose. Ecnu ctapliee ABoHOe c/io-
BO HE paBHO HY/NO, OHO OAHO3HAYHO onpeaenseT 3HaK BCero YeTsepHoro cnosa. Ec-
N1 cTapllee ABOMHOE C/I0BO PABHO HY/H0, BOSMOXHbI [Be CUTyaLMK: BCE YeTBEpHOEe
C/I0BO PaBHO HyN0, MMBO YeTBEPHOE C/I0BO — 3TO HEBO/bLLIOE NONOXKUTENbHOE YKC-
/10, LE/IMKOM YMECTMBLUIEECA B MIaJLLIEM ABOMHOM C/l0Be. Peasinsyem anroputm:

S:=1;

if dword(X+4) < © then S:=-1

else if dword(X+4) = @ then

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

PeweHwne:

MOV S, 1
CMP dword ptr X+4, ©
JGE GR_EQ
MoV S, -1
JMP FIN
GR_EQ: IJNE FIN ; dword ptr (X+4)>0, T.e. X>0
CMP dword ptr X, ©
JNE FIN
MOV S, ©
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5.17]; EDX:EAX:= X
MOV EAX, dword ptr X
MOV EDX, dword ptr X+4
; peanusauma CMP X, Y
SUB EAX, dword ptr Y
SBB EDX, dword ptr Y+4
JB LESS 5 JL ANA 4Yucen cCo 3HakoM

5.19. g] Anroputm

k:= 0;

repeat
{obpabomka mnadueli yudpsi}
k:= k+1;

{yOaneHue mnaduwel yugpsl us n}
n:= n div 10;

until n=0

Peanunsauua

N DD ?

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

B-2T] Npepcrasum N B BUAE NPOU3BEAEHUA MPOCTbIX MHOXUTENER N = 2k.3t.5m. .
BblyepKHEM 13 N BCE MHOXUTEIU-TPOMKM, NOACUUTbIBAA UX. ECn B UTOre nonyyumntcs
1, TO N ABNSIETCA CTENEHbIO Ymcna 3.
Anroputm

k:= 0;
while n mod 3 = @ do
begin n:= n div 3; k:= k+1 end;
if n # 1 then k:= -1
Peanusauwnsa

Mpu BbluMCAEHUM NpeaycnioBua (n mod 3) 3HaYeHMe n TepsAeTCcs, HO OHO TpebyeTca
AN NPOBEPKMU nocne Luukaa. Moatomy nepes, AeNeHnem ero Haflo COXPaHUTb.

N DD ?
K DB ?

ININT N
MOV CL, © HELS
MOV EBX, 3
MOV EAX, N

; npepycnosue

Cnt3: MOV ESI, EAX
MOV EDX, 0
DIV EBX
CMP EDX, ©
JNE Check

; Teno uukna
INC CL
JMP Cnt3

Check: CMP ESI, 1
JE FIN

MOV CL, -1

FIN: MOV K, CL

B.29] Yutaem BxogHyt0 NocneoBaTeIbHOCTb CUMBO/IOB A0 NPo6ena, GopmMmUpys YMCNO Kak
MHorousieH no cxeme fopHepa.
Anroputm
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n:= 0; read (c);

repeat
n:= n*5 + ord(c)-ord('0"');
read (c)
until ¢ = ' '
Peanusauma
MOV EBX, 5
MOV EAX, © ;N
MOV ECX, ©
INCHAR CL ; C
Inp: MUL EBX
ADD EAX, ECX
SUB EAX, '®@'
INCHAR CL
CMP CL, ' '
JNE Inp
E34] Anroputm

5.41.

{const n=130;}
max:= {MUHUMAnbHOE MAWUHHOEe YUC/Oo};
for i:= 1 to n do
begin read(a);
if a > max then max:= a
end

Peanusauna
YnpasneHue for NpoLle BCEro peanmsyerca C NOMOLLbI0 KOMaHAabl LOOP. Huxke AaH
dbparmeHT nporpammoi.

N = 130
MOV EBX, © ; max. [na (6) 4ucno = 8000 000h
MOV ECX, N
CMax: ININT EAX ; a
CMP EAX, EBX
JBE next ; JLE ana (6)
MOV EBX, EAX
next: LOOP CMax
OUTU EBX ; OUTI pgna (6)
B] Anroputm
read(a); gr:= false;
repeat
gr:= a>100;
read(a)

until (a#@) or gr;

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

Peanusauua

Ha accembnepe ana opraHnsaumm ynpasaeHns He UCNoNb3yoTCA IorMyeckue nepe-
MEHHbIe, BMECTO 3TOro NPUMEHAIOTCA KOMaHZAbl YCNOBHbIX Nepexonos. CneayeT 06-
paTUTb BHUMaHMeE Ha BbI6OP YA0H6HOro Ha4anbHOro 3Ha4YeHMA CL.

MoV CL, 1
ININT EAX
Fnd: CMP EAX, 100

; BCe 4yucna <100
MOV CL, ©
FIN:

B4Z]y DB 'ABnsetca’,0

N DB 'Het',®
MOV EBX, offset N
ININT EAX
CMP EAX, O
JE YES
JG NGT
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POS: ININT EAX
CMP EAX, O
JL NO
JE YES
NGT: ININT EAX
CMP EAX, O
3G 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 Hauvany

MOV EAX, 7FFFFFFFh ; camoe 60/bWoe 4YMCNO CO 3HAKOM
MOV ECX, length X
MOV EBX, ECX

FMin: CMP EAX, X[(type X)*ECX]-(type X)
JGE CONT
MOV EAX, X[(type X)*ECX]-(type X)
MOV EBX, ECX

CONT: LOOP FMin

; umHaekc = EBX-1
DEC EBX

6.18. ] MOV EBX, 0
MOV ECX, length A
FNeg: CMP A[EBX], ©
J

L FND
ADD EBX, type A
LOOP FNeg
5 HeT OoTpuuaTesibHbIX
JMP FIN
FND: MOV A[EBX], 1
FIN:
6.26. p] Peannsyem anroputm Accembnep
i:=10; MOV EAX,N
repeat MOV ECX,10
d:=cumeon(n mod 10); MOV EBX, size S-type S
S[i]:=d; ; = 9, adpec noca.3emeHTa
A S DGT: MOV EDX,®@
li=i-1; DIV ECX
n:=n div 10 gt
until n=0 ADD DL, '@
= MOV S[EBX],DL
DEC EBX ; Tun anemeHTa S=1
CMP EAX,©0
INE DGT
6.27.@] Wcnonbayem maccus Accembnep
a: array ['a'..'z'] of 0..1; A DB 'z'-'a'+l DUP (©)
MpY YTEHMM TEKCTa 3aMONHAEM Mac- """ Wou B e
cvB. Korga BBOZ TEKCTA 3aKOHYEH, INCHAR BL
LTR: MOV A[EBX-'a'],1
NPOCYMMMUPYEM 3/IEMEHTbI Macc1Ba INCHAR BL
— 370 6yAeT oTBeT. gmg E'Ifl’a
MOV EBX,'a'
MOV ECX, 'z'-'a'+l
MOV EAX,©
CNT: ADD AL,A[EBX-'a']
INC EBX
LOOP CNT

OUTU EAX
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6.31.p) MOV ECX, m
MOV EBX, © 5 B[1,1]
PrC: OUTU B[EBX]
NEWLINE
ADD EBX, n*(type B) ; Ha HOBYK CTpPOKY
LOOP PrcC

7. CTpyKTypbI

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.WD=1
4) offset D1.D=103h

73] N=70

T TIME N DUP (<>)

MOV EBX,0
MOV ECX, length

FND:  CMP (T[EBX]).H, 12
JB NEXT
JA PRINT
CMP (T[EBX]).M, © ; yac=12
JNE PRINT
CMP (T[EBX]).S, © ; Yac=12, MuH=0
JINE PRINT

NEXT: ADD EBX, type T
LOOP FND

; HeT MoaXxoAsAWUX SNEeMEHTOB
JMP FIN

PRINT: MOZX EAX, (T[EBX]).H
OUTU EAX
OUTCHAR ":'
MOZX EAX, (T[EBX]).M
OUTU EAX
OUTCHAR ":'
MOZX EAX, (T[EBX]).S
OUTU EAX

FIN:

8. KomaHapbl paboTbi ¢c 6utammu

B3] Nlornueckne KomaHgpl paboTatoT ¢ 6UTaMu, peanusys TPaAULMOHHbIE IOTUYECKME
onepaumu. Moatomy ecnu BbibpaTb KOHKPETHbIM BUT B KayecTBe NpeacTaBieHUA
JIOTUYECKOTO 3HAYeHUs, NOMYYMM KOPPEKTHbIE SIOTMYECcKMe onepauuun. Hanpumep,
nycTb JIOrMYecKoe 3HadeHne GaiTa xpaHUTCA B Maagwem paspage. Torga nwoboe
HeuyéTHOe uncio byaeT M306paxKaTb UCTUHY, a Nt060e YETHOE YMCI0 — /IOKb.

B:9] Anroputm: Accembnep:
{c:char; n:integer} XOR EBX, EBX
XOR EAX, EAX
n:=0; read(c); INCHAR BL
repeat % CALC: SHR EAX, 2 ; EAX*4
n := n*4; SuB BL, '@’
n :=n + ord(c)-ord('0") ADD EAX, EBX
read(c) INCHAR BL
until c=" ' cMp BL, '

JNE CALC
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Anroputm Accembnep
Ha xpaHeHuWe 4yeTBEpUYHOU UUD- MOV ECX, 16
PrN: ROL EAX, 2
pbl TPaTUTCA ABa pa3paga, No3To- ; EAX=d, "'dlgdl Ha 1-oM ware
MYy [BOMHOE CNOBO N COAEPXKUT MOV BL, 3h 6
_ _ ; Macka gnsa BblgeneHns 2 6utos
32/2—16 LI,VI(bp n=d;d,..d ’ A BL, AL ; BL=d,
{d: char; n, i: integer} ADD BL, '©'
. OUTCHAR BL
for i := 1 to 16 do LOOP PrN
begin d := cTapwas uudpa(n); ; nocne 16 nosopoToB EAX BepHyn
write(chr(d + ord('0")) ; HavanbHoe 3HayeHue
end
8.13.p] XOR DH, DH
MOV ECX, 32
Cntl: ROL EAX, 1 ; CF = cTapw.p-A
ADC DH, ® ; DH := DH + CF
LOOP Cntl
B] XOR EBX, EBX
MOV ECX, 32
Inv: ROL EAX, 1
RCR EBX, 1
LOOP Inv

MOV EAX, EBX

B-14] PekomeHgaumaA: 3anucaTb B EBX nepeBépHyToe 3HaueHue EAX (cm. B-I3(E)) u cpas-
HWUTb EAX 1 EBX.

MOV ECX, N-1 ; X[@] caBuraTb Ha @ HeT cMmbicna
Shft: ROL X[(type X)*ECX], CL
LOOP Shft

8.20. X DD ?
E] Y DD ?
5 35%X=32*X+2*X+X
MOV EAX, X

MOV EBX, EAX

SHL EBX, 1 ; EBX=2*X

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

SHL EBX, 4 ; EBX=16*(2*X)
5

ADD EAX, EBX
MOV Y, EAX

EAX=X+2*X+32*X

8.24.B]; c:={'2', '4', '5'}
MOV C, 2Ch
B]; c:=AuB
MOV AX, A
OR AX, B
MOV C, AX

E]; C:=A\B=An(ANnB)
MOV BX, A
AND BX, B
NOT BX
MOV AX, A
AND AX, BX
MOV C, AX

E) ; pacnevataTtb mHoxecTso C

MOV BL, '@’ 5 TeKywun snemeHT
MOV ECX, 10 ; BCero snemeHToOB
MOV AX, C

PrEl: SHL AX, 1
JINC NEXT
OUTCHAR BL

NEXT: INC BL
LOOP PrEl
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9. 3anucu
9.1. ] R2 M N L
width 27 5 10 12
mask 7FFFFFFh | 7C00000h | 3F FO@oh | OFFFh
3HaueHue nons 22 12 0
BZ] B C
a)Vi R <> o[1]olofofo[1]1[a]1]1]1]1]1]1]2
0 3FFh
6)v2 R <1,2,3>[0[0[1]0[1]0[o]o[o[0]0[0]0[0[1]1
1 3
B)V3 R <,,7> [0]1][0]o[0]o]o[o[o[o]0[0[0]1[1]1
2 0 7
r)Va R <7> 1]1]a]oJofo[a]1]1]a]a]1]1]2]1]1
7 0 3FFh

9.6. b] DATE RECORD Y:7=0, M:4=0, D:5=0
D1 DATE <>
type D1 = word
; neyatb D
MOV EAX, D1
AND EAX, mask D
OUTU EAX
OUTCHAR ".'
; neyatb 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
D1 DATE <>
Mnth DB 'suB',0, '¢eB',0, 'map',0
DB ‘'anp',0, 'main',0, 'uwH',0
DB 'wwn',0, 'aBr',0, 'ceH',0
DB 'okT',0, 'HOA',0, 'Hmek',0

.

; nedyatb D
MOV EAX, D1
AND EAX, mask D
OUTU EAX
OUTCHAR " '
; ney4aTb M, agpec Ha3BaHus 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
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10. CreK

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
ki=e; NEG EAX
repeat o ood 10: CONT: MOV ECX, @
ush(d); K:okal: MOV EBX, 1@
P 3 SiECHL DGTS: MOV EDX, @
n :=n div 10
; . DIV EBX
until n=e; PUSH EDX
for l.fl to k do INC ECX
begin CMP EAX, @
pop(d); INE DGTS
write(chr(d+ord('e")) PR: POP EDX
end ADD DL, '@’
on(n OUTCHAR DL
{pop(n)} Loop PR
POP EAX
11. NMpoueaypbl
f[1.7] a) Nepepaya NapameTpoB B perucTpax
; mpoueaypa ; OparMeHT Bepywen 4YacTu.
OouUTB PROC X DQ ?
H ﬂapaMeagHBEﬁ;=deZ ; NevyaTaem 8 6alTOB nepemeHHoi X,
> Ha4uHaAa Cco CTapuwero 6aiiTa
PUSH ECX MOV s
Pri6: ggy EEX 2 PrNum: MOV AL, byte ptr X[ECX]-1
: CALL OUTB
MOV AH, 0Fh LOOP PrNum
AND AH, AL
CMP AH, 9
JA LET
ADD AH, '0'
JMP PRINT

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

LOOP Pri16

POP ECX

POP EAX

RET
ouTB ENDP

a) NepeAaya napameTpos B perncrpax

SYM PROC ; ESI - Havano maccuBa, ECX - anuHa maccusa
PUSH EDX
PUSH ESI
PUSH EDI
XOR EAX,EAX ; EAX := false
LEA EDI,[ESI][4*ECX- 4] ; YyKasaTeib Ha MOCAeAHUA 3NeMeHT
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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) Mepepaya NnapamMeTpoB 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][4*ECX-4] ; aApec 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
; Bce anemeHTbH coBnanu
Yes: MOV AL, OFFh
FIN: POP EDI
POP ESI
POP EDX
POP ECX
POP EBP
RET 8
SYM ENDP

[[T.27] ; function Bits(N: integer): byte;

; var t: integer;
; begin t := N mod 2; N := N div 2;
H if N<>0 then t := t + Bits(N);
H Bits := t
; end;
BITS1 PROC

PUSH EBX

PUSH ECX

MOV CL,0

SHL EBX,1

ADC CL,0

CMP EBX,@ ; TEST EBX,EBX
JE fin ;5 JZ fin
CALL BITS1

ADD CL,AL
fin: MOV AL,CL

POP ECX
POP EBX

RET
BITS1 ENDP
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12. CrpoKoBble KOMaHAbI

12.6. BJMov ECX, N
El STD

MOV EDI, offset S + N 1
MOV ESI, offset S + N 5
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, Mponyckaem cpefHWii CUMBON
CLD
MOV AL, 1
REPE CMPSB

12.12. ] 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:

Ecaun He aHaAn3npoBaTb 3Ha4YeHUe ECX nocne CTpOKOBOI‘;i KOMaHAbl U BMECTO ABYX
nocnegHUx KomaHpa Hanucatb JMP SRCh, TO AN1A CTPOKMK, OKaH‘-WIBaIOLLI,eVICFI Ha '*',
NONY4YnNTCA 3aUUNKINBaHUE.

13. MakpocpepacTsa

[3:6] a) INC A 6) MOVSW B) ADD AX,N
JEL A,2 ADD AX,5+1
ADD AX,6
r) K EQU <B KK> Z) DW A,ABU,ABA e) ADD AL, '"';Kkon sym
DB 'p' DW A,ABU,ABB ADD AL, ', ';koa sym
DB 'B Kp' DW U,ABU ADD AL, '%';koa sym
LL EQU <B LLLL> DW C,CU,CC ADD AL, '2';koa sym
DB 'p’ bw U, Cu ADD AL"+'{KOA sym
DB 'B LLp' P
M EQU B MM> ADD AL, '1';kop sym
DB 'p'
DB 'B Mp'
[3:16] IFe MACRO X,L
LOCAL NO

IF type X NE qword
CMP

B}

ELSE
CMP dword ptr X,0
JNE NO
CMP dword ptr X+4,0
JE L

NO:
ENDIF
ENDM
[3:20] NULL MACRO ri1,r2,r3,r4,r5,r6,r7,r8
IFNB <ril>
MOV r1,0
NULL r2,r3,r4,r5,r6,r7,r8
ENDIF
ENDM
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[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) IMp M1

MOV AX,1
M1:ADD AX,1

r) MOV AX,4
MOV BX,44

6) MOV AH, 2

O)X DB '5+1'
Y5 DW 5+1

B) A EQU 3
ADD DX,A3

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



90

MpunoxxeHue

CamocronATenbHana pab6ora Nel

1. HanucaTb gns TpéxaapecHol yuebHOM MaLlMHbI NPOrpammy peLleHuns cne-

aytouleit 3agadn. Peannsosatb onepaTtop

yi=x+(-2)

PacnpeaeneHne namatu: nepemeHHaa x — A4YenKa c agpecom 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 MAM B ABOMYHOM BUAE), KaK ByayT 3anonHe-
Hbl 6aliTbl NPY BbINOJIHEHUN C/ieAyIOLLEN NOCNeA0BaTENbHOCTU ANPEKTUB.
CuunTaTtb, YTO KOA cMMBONa 'A' = 41h.

(BTOpOW BapnaHT 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. €. BO3MOXHO nepenon-
HEeHMWe YacTHOro) — MUHyc 2/3; HeBepHoe nosyyeHue 13 baliTa 4BOIMHOIO
CN10BA, NepenyTaHo PAcno/oKeHNe YacTHOro M ocTaTka — 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
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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 peaausyer one-
paTtop x:=x+a. [lepegaya napameTpoB B CTEKE, CTaHA4APTHbIE COrIaleHna
0 CBA3AX.

2 BapuaHT: Peannsosatb npouenypy Psub(x,a), KOTopas peannsyet one-
paTtop x:=x-a. [lepegaya napameTpoB B CTeKe, CTaHA4APTHbIE cornalleHna
0 CBA3AX.

Kpumepuu oyeHusaHusA: 3anvcb pe3yabTaTa B CTEK, @ HE B CETMEHT AaH-
HbIX (HeymeHWe paboTaTb C NapaMeTpOM-NepeMeHHON) — MUHYC; KaxKaan
Apyras owmnbka — muHyc 1/3.
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