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|. UHpopmaTuka

JlabopamopHasi paboma Ne 1

Lenv pabomur. [lpugymMarh aaropuT™ U PEIINTh 337a9y Ha TPUMe-
HEHHE MPOCTCHIIMX KOHCTPYKIMHA S3bIKA - IIMKIJIA W YCJIOBHS, OCYIIe-
CTBIISIsI TIONIATOBBIA BBOJ WM BBIBOJ| JaHHBIX (MAacCHUB HCIIOJIE30BaTh
HEJB35).

Tpebyetcst BBeCTH ¢ KIIaBHATYphl HATYpaIbHOE YHCIIO N, Jaliee B
IIAKJIe 00€CTIeYnTh BBO 1 00pabOTKY OCTaTbHBIX JTaHHBIX.

Bapuanmur.

1. Jlamel HaTypadpHBIC dYHCIa N, 83, ..., &, OnpexenuTs
KOJIMYECTBO WICHOB @; MOCIEI0BATENbHOCTH 8y, ..., 8y KPATHBIX 3 U HE
KpaTHBIX 5.

2. JlaHel HaTypajbHbBIC uHucia N, @i, ..., a, OIpenenuTh
KOJIMYCCTBO YWICHOB & IIOCIICAOBATCIBHOCTH ay, ..., @, , SABISIOIIUXCSI
KBaJpaTaMy YETHBIX YHCEIN.

3. JlaHel HaTypajbHBIC YHuciIa N, @i, ..., a, OIpenenuTh
KOJIMYECTBO  YJEHOB @ I[OCJIEAOBAaTECALHOCTH @1, ...,  an,
YIOBJIETBOPSIOMINX YCIOBHIO: @; < (8j.1+ai+1)/2

4, Jlanbl HaTypalbHBIE dYucaa N, @i, ..., &, Onpenenutsd
KOJIMYECTBO WIEHOB @; IIOCIENOBAaTEIBHOCTH 81, ..., ay ,
YJIOBJIETBOPSIONIUX YCI0BUIO: 2'< @; < i!

5. Jlawel HaTypanmpHBIE uucna N, @i, ..., a8, Onpenenurts
KOJIMYECTBO UWICHOB &; IOCJIEI0BATEILHOCTH ai, ..., @, , HMEIOIIMX
YETHBIC MTOPSIIKOBBIC HOMEPA U SBJISIOMINECS HEUSTHBIMA YHCITAMH.

6. JlaHnel HaTypanmbHBIC YHCHA N, 8y, ..., 8, HaliTu Te wieHs a;,
MOCJICIOBATEIPHOCTHA 81, ..., 8y , KOTOPBIC SBISIOTCS YIBOCHHBIMH
HEYETHBIMH YHMCIIaMH.

7. JlaH®l HaTypanmbHBIC YHCHa N, 8y, ..., &, HalThu Te wieHs a;,
MOCJIEIOBATENbHOCTH 83, ..., 8y , KOTOpBIC MpPHU JACICHUU Ha 7 HAIOT
octatok 1, 2 wim 5.

8. Jlauwl HaTypanmbHBIC YHCcHa N, 8y, ..., 8, HaliTh Te wieHs a;,
MOCIIEAOBATEIEHOCTH 8y, ..., &, , KOTOPBIE 00JIAJJal0T TEM CBOWCTBOM,

9TO KOPHH ypaBHEHHs X° + 33;-5 =0 [eHCTBHTENBHBI I ITONOKUTEITBHEL



9. Hasbel HaTypaibHOE N, LeNble 4Mcna aj, ..., & 1IOTyduThH

CyMMY T€X WICHOB IOCIEI0BATEILHOCTH &y, ..., 8y , KOTOPhIC KPaTHBI
5.

10. [dansl HaTypanbHOEe N, I€JbI€ YMCIA @, ..., 8. [lOJYy4UTh
CyMMY TE€X YICHOB IOCIEIOBATEIBHOCTH 8y, ..., &, , KOTOPhIC HEUCTHBI
Y OTPHIIATEIbHEI.

11. Jlamsl HaTypasbHOE N, TENbIe YUCIA 8y, ..., 8p llOTyduTH
CyMMy T€X 4WIEHOB IIOCJIEI0BATCILHOCTH 81, ..., 8, , KOTOpPBIC
YIOBIETBOPAIOT YCIOBHIO [ | < i%.

12. [Jaubsl HaTypadbHOE N, ILEJNbIe YWCIa &;, , &, Hailtu

KOJMYECTBO M CYMMY T€X UWICHOB JAaHHOM TOCIEAOBATEIbLHOCTH,
KOTOpBIC NIEJISTCS HA 5 U HE AeNATCs Ha 7.

13. [ausl HaTypajabHBIE N, p, LEIbIC YMCIA dy, ..., &y [1OTy4UTh
MIPOM3BEACHUE TEX WICHOB ITOCIICIOBATEIHFHOCTH 81, ..., 8y , KOTOPBIC
KpaTHBHI P.

14. [lanbl HaTypanbHOE N, ACHCTBUTENbHBIC YUCIA 8y, ..., dn. B
MOCJICIOBATEIPHOCTH 81, ..., 8y OMPEICIHUTh YHUCIO COCENCTB BYX
IOJIOKUTEIIbHBIX YUCEIL.

15. [lanbl HaTypanbHOE N, NCHCTBUTENBHBIC YUCIA 8, ..., dn. B
MOCJICIOBATEIPHOCTH 81, ..., 8y OMPEIACIHUTh YHUCIO COCENCTB BYX
YHCeN Pa3HOTO 3HAKA.

16. [lanbl HaTypanbHOE N, ACHCTBUTENbHBIC YUCIA 8y, ..., dn. B
MOCJICIOBATEIPHOCTH 81, ..., 8y OMPEICIHUTh YHUCIO COCENCTB BYX
YUCeN OIHOTO 3HaKa, MPUYEeM MOIYJb IEPBOTO JODKEH OBITH OOJbIe
MOJYJsl BTOPOTO YHCIA.

17. [lansl HaTYypasbHOE N, IIEJbIC YHCIA 8y, ..., . VIMeroTCs a1 B
JIAHHOM TOCIIeI0BATEILHOCTH JIBA WYX TIOAPST HYJICBBIX WiicHa?

18. [lansl HaTypampHOE N, IEJbIC YHCaA 8y, ..., . VIMeroTCs a1 B
JTAHHOM MOCNEeA0BATEILHOCTH TPU UAYIIUX MOAPA] HYJIEBHIX uieHa?

19. [anbl HaTypajibHOE N, IENbIC YUCIA @i, ..., dy. [lOJIYyYHUTH
CyMMY TIOJIO)KHTEIBHBIX M YHCIIO OTPHIATEIBHBIX UJICHOB IaHHOM
IOCJICIOBATCIIBHOCTH.

20. JlaHel HaTypajgbHOE N, LiEdble YWciaa a, ..., a,. Ha#Tth
HaMMEHBIIEE U3 YETHBIX YHCEN, BXOASIINX B ITOCIEIOBATEIIFHOCTL aj -
1,a4, ay,..., a.

21. Jlanel HaTypasbHOE N, JCWCTBUTEIBLHBIC YUCIA 83, ..., 8n.
IMomyunts Max(ay, ..., an).



22. Jlanbl HaTypajbHOE N, NCHCTBHUTEIBHBIC YMCIA &;, ..., &
[Monyuuts max(az,ay, - ..).

23. JlaHel HaTypaJbHOE N, JACHCTBUTCIIbHBIC YUCIA &8;, ..., @n.
IMonyuuts Min(ay,a; ...).

24. Jlanbl HaTypanbHOE N, JICHCTBUTEIBbHBIC YHMCTA 8, ..., an.
IMomyunts Min(ay, ..., a,).

25. JlaHel HaTypajJbHOE N, JACUCTBUTCIIbHBIC YUCIA &8j, ..., @n.
oxyuute max(|ay), ..., [aq])-

26. JlaHbl HaTypanbHOE N, JICHCTBUTEIBHBIC YHCTA 8, ..., an.

BepHo 1, 9TO OTpHUIIATEIBHBIX YWICHOB B MOCIEAOBATEIBHOCTH ay, ...,
a, OoJIbIIe, YeEM HOJOKUTCIHHEIX?

27. JlaHbl HaTypaibHOE N, JICHCTBUTEIBHBIC YHCTA 8, ..., an.
BepHo i1, 4T0 HAMOOJBIINK WIEH B IOCACIOBATSIIBHOCTH ay, ..., 8n 110
MOYJIIO OOJIBITIC €THHUIIBI?

28. JlaHbl HaTypajibHOE N, Ielble YHciaa X, ai, ..., 8, ECIH B
MOCIICIOBATEIIEHOCTH 8y, ..., 8y €CThb XOTs OBl OJIVH WICH, PABHBIHA X, TO
MOJYYUTh CYMMY BCEX UICHOB, CJICAYIOIIHUX 3a HHM; B IPOTHBHOM
CJIy4ae OTBETOM JIOJKHO OBITh uuciio -10.

29. Jlawel HaTypaJbHOE N, TIeNble 4YWCAa X, &j, ..., @an.
OnpeenuTh, KaKUM 110 CYETY HAET B IOCIEIOBATCIbLHOCTH @y, ..., ay
YJIeH, paBHbIA X. EciiM Takoro ujieHa HET, TO OTBETOM IOJUKHO OBITH
gpucio 0.

30. Jlanel HaTypajibHOE N, LiEJNbIC YWCIa @i, ..., A, [1OJIYYHUTH
MOCJICA0BATEIIbHOCTD, KOTOPash OTIMYACTCS OT UCXOJHOM TeM, 4YTO BCE
HEYETHBIC YICHBI yIBOCHHI.

JlTabopamopHasi paboma Ne 2

Lenv pabomer. Nana QyHKIMS, 3a1aHHas 0eCKOHEUHBIM psiioM. C
KJIaBUATypbl BBOAATCS X U €(e - Tounocth 0.001 - 0.00001), HyxHO
BBIYUCIUTh OCCKOHEYHYI0 CyMMYy C 33JlaHHOM TOYHOCTBIO €.
Beruncinenus npekpamaoTces, Korjia odepeiHoe ciaaraeéMoe o MOAYJIIO
MEHbIIIe TOUHOCTH. TpedyeTcs, BO-MEPBBIX, BEIBECTH Ha SKpaH TaOIHILy
3HAQUCHHMH | M CyMMBI | ciaraeMbiX. Bo-BTOpBIX, MOCTpOHTh Tpaduk
atoii ¢pynkimu. [To ocu abcuce BHIBOIUTS i, TIO OCH OPIHHAT - CyMMY |
ciaraeMbix. Macmrad rpaduka J0DKEH M3MEHSThCS aBTOMAaTU4eCKH B
3aBUCUMOCTH OT 3HAUCHHS X.



Bapuanmu

R Ve ve
2100= % 0= T o
e
4.(x) = i)zfii)xz . 16. f(x) = Z((Iﬂ('l))l .

5. f(x) = Zl% 17.f(x) = Z(Ill—g:l
8.(x) = i% 20. f(x) = i%
9. f(x) = ,Z‘SI(T XS)):M 21.f(x) = 2%
10. f(x) = 2% 22.f(x) = z ((I?:)l:m :

11. f(x) = ZE i);;s 23.(x) = Z(( 1)_2;1)': .

12. f(x) = Z‘( (1|)+31';|X . 24, 1(x) = Zl:m



(i+1) 0 \2i
25.f(x) = Zizl) 1),( Zyiez, 28. 100 = 2

i=1 i:OE.
_ < (D' = x' cos(x +1)
26.1(x) = 32X = S X cosx+1)
® §(5|+1) 2.1 Zl 3i(2i —1)°

i (i)
27.f(x) = Z}:% 30. f(x) = Z(( 1)+1)|

JlabopamopHasi paboma Ne 3

Lenv pabomul. Pemmth 3amady Ha 00pabOTKy OJHOMEPHOTO Macc-
cuBa. TpeOyercst BBECTH ¢ KJIaBHATYPHI Pa3MEPHOCTh MaccuBa N, naiee
B IIMKJIC BBECTH DIIEMEHTHI MaccuBa. [loydeHHBINH OTBET BBHIBECTH Ha
JKpaH.

Bapuanmul

1. Tanbl HaTypasibHBIC N, M, eTbIC YUCTA 8y, ..., &y U Dy, ..., Dy,
BuyTpu kaxaoil M3 JaHHBIX MOCJIEI0BATEILHOCTEN HET IMOBTOPAIO-
mwmxcss  wieHoB. lloctpouth 00BEAMHEHWE JaHHBIX IOCIIEIOBA-
TETBHOCTEH.

2. Jla"bl HaTypaibHBIe N, M, TieJIble YKucia ay, ..., &, 1 Dy, ..., by,
BuyTpu kaxaoil M3 JaHHBIX MOCJEI0BAaTEIbHOCTEW HET IMOBTOPSIO-
mmxcst  uieHoB. IlocTpouth mepeceueHuE JAHHBIX —IOCIEIOBA-
TEJIBbHOCTEM.

3. TaHbl HaTypaiabHBIE N, M, EJIBIE YNCIa ay, ..., 8y ¥ Dy, ..., by
BHyTpH KaX[IOH W3 JaHHBIX MOCIIEIOBATEIBHOCTEH HET MOBTOPSIO-
muxcs wieHoB. [1oyduTh BCe WICHBI MOCIEI0BATEIBHOCTH ay, ..., an,
KOTOpbIE HE BXOIAT B TIOCIIEA0BATEIBHOCTE Dy, ..., by

4. JTausl HaTypajbHbIE N, M, [IENbIE YUCHA 8y, ..., 8y H Dy, ..., by

BuyTpu kaxaod u3 AaHHBIX IOCIEIOBATEIBLHOCTEH HET IMOBTOPSIO-
IIUXCSl 4WIEHOB. BepHO 1M, 4TO BCe WIEHBI MOCIIEIOBATEIHHOCTH aj,
.,8n BXOIAT B IIOCIIENOBATEIBHOCTD Dy, ...,0n?
5. laHbl HaTypaigbHBIC N, M, 1IeJbIC YMCHIa 8y, ..., &y H Dy, ..., Dn.
BuyTpu kaxaoil M3 JaHHBIX MOCJEI0BAaTEIbHOCTEN HET IOBTOPAIO-
IIMXCS WIEHOB. BepHO nM, YTO BCe HIEHBI MOCIENOBATEIHLHOCTH
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ay, ..., @ BXOAAT B MOCIEIOBAaTeNbHOCTL Dy, ..., by u mpu stom a

BCTpPEYACTCS B MOCIEA0BATENbHOCTH Dy, ..., by, He mo3aHee, yem ap; a, —
HE MO3JHee, YeM az, U Tak jajee?
6. Jlansl HaTYpaybHOE N, TICNBIE YUCTA 8y, ..., 8y BHYTpU TaHHOU

MOCIIEIOBATEIILHOCTA MOTYT OBITh MOBTOPSIONIUECS WieHbL. [lomydnTh
BCE YHCJIa, KOTOPBIE BXOST B MOCIIEA0BATENILHOCTD MO0 OJTHOMY pPasy.

7. JaHbl HaTypanbHOE N, LIeNbIE Ynucha ay, ..., d,. BHyTpH 1aHHOU
MOCIIEIOBATEIILHOCTA MOTYT OBITh MOBTOpSIONIUECS WieHbl. [lomydnTh
YHUCIIa, B3ATHIC TTO0 OJTHOMY U3 Ka)IOH rpyIIbl PaBHBIX WICHOB.

8. Jlanbl HaTypanpHOE N, IIEIBIC YnCa dy, ..., 8,. BHyTpH NaHHON
MOCIIEOBATEIIEHOCTA MOTYT OBITh MTOBTOPSIFOINUECS WICHEI. BBISICHUTS,
CKOJIBKO YHCEJ BXOJUT B TIOCJICIOBATECIBLHOCTH 110 OJHOMY pasy.

9. JlaHbI HaTypaabHOE N, IETBIC YHUCTA 8y, ..., 8,. BHyTpH JTaHHON
MOCIIEIOBATENIbHOCTA MOTYT OBITh TOBTOpSIONIMECS twWieHbl. Haitn
YHUCIIO Pa3IUYHBIX YICHOB MOCICI0BATEILHOCTH.

10. JlaHbl HaTypasIbHOE N, LIeTbIE YKCa dy, ..., d,. BHYTpHU JaHHOU
MOCIIEOBATEIEHOCTA MOTYT OBITh MOBTOPSIFOIIMECS WICHBI. BBIICHUTS,
CKOJIBKO YHCEIl BXOJUT B IMOCIEAOBATEIBHOCT OOJiee YeM 10 OJHOMY
pasy.

11. ans! HaTypamsHOE N, TIEbIC YUCA 8y, ..., 8y BHYTpH TaHHON
MOCIIEOBATEILHOCTA MOTYT OBITh MTOBTOPSIIOIINECS WICHBI. BBISICHUTD,
UMEETCsI JI B MOCJICIOBATEIHLHOCTH XOTs ObI OJIHA Iapa COBMAIAIOIIIX
YHCeI.

12. Jlansl HaTypaJibHOE N, TENbIe YHcla a8i, ..., 8n. Llycth M —
HauOobpIee, a M — HaWMEHBIICe W3 JIAHHOW IOCIEOBATEIBHOCTH.
[Monyunts B MOpsAAKE BO3pACTaHUSA BCe Iielbie M3 UHTepBana (M, M),
KOTOpBIE HE BXOJAT B TIOCIEIOBATEIBHOCTE aj, ..., an.

13. Jlanb! HaTypanbHbIC N, M, [ENbIC YKcaa ay, ..., 8y 4 by, ..., by,
BepHo 5u, 4TO 3TH NIBE MOCIIEIOBATEIBHOCTH OTIMYAIOTCS HE Oojee
YeM MOPSAIKOM CIIEOBAHUS YICHOB?

14. Jlans! HaTypaapHOE N, IETBIC YUCHA 8y, ..., . JJIT KaKI0TO U3
YHUCell, BXOJSAIIETO B ITOCIEA0BATEIBHOCTbD, BEISICHUTD, CKOJIBKO UMEHHO
pa3 OHO BXOJHUT B 3Ty MOCIIEIOBATEIHHOCTD.

15. Jlanbl HaTypalibHOE N, MEUCTBUTEIBHBIC YUCHTA X, a3, ..., 8y B
MOCIIEAOBATEIEHOCTH &y, ..., 8, HAUTH JBa YiICHA, CpeaHee apupMeTH-
YECKOE KOTOPBIX OJFKE BCETO K X.

16. Jlasb1 HaTypamsHBIE N, M, IIENbIe YKCa ay, ..., &y ¥ by, ..., by,

BuyTpu kaxa0il U3 JaHHBIX IOCJIEI0BAaTEILHOCTEN HET IMOBTOPSAIO-
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HIMXCS YICHOB. BepHO 1, YTO BCe WICHBI MOCIEA0BATEABHOCTH Dy, ...,
b, BXOZST B HOCIEN0BATENLHOCTD Ay, ..., 8n?

17. JlaHBI HaTypanmpHOE N, TENBIC Yncia 8y, ..., ay. OmpenenuTh,
CKOJIBKO 4YHCEJ IIOCIIeIOBATEIIFHOCTH OTIMYHBIX OT @, Ecimm 3To
KOJIMYECTBO YETHOE, TO MOJCYUTATh CYMMY 3JIEMEHTOB MAacCHBa, HHAUE
MIPOU3BEICHUE.

18. Jlanpl HaTypasibHOE N, TIENBIC YHCTa 8y, ..., 8, . HanMeHbIIHiA
YIeH TMOCJIEI0BAaTeIbHOCTA 3aMEHUThb LEJIOW YacThl0 CpPETHETO
apu(METUIECKOr0 BCEX WICHOB, OCTAIBHBIC YIICHBI OCTAaBHTH 0€3
n3MeHeHHs. Eciam B MoClIeIoBaTeIbHOCTH HECKOJbKO UICHOB CO
3HAUEHHEM MUHUMYMA, TO 3aMEHUTH MOCICAHUM M0 TOPSIKY.

19. Jlanbl HaTypanabHOE N, LIeJbIe YKUCHA 8y, ..., 8, EcIu B JaHHOU
MTOCJICIOBATEIFHOCTA HU OZHO YETHOE YHCIIO HE PACIIOIOKEHO ITOCIHE
HEYETHOTO, TO BBIBECTH Ha DKpaH BCE OTPHUIIATEIHHBIC WICHHI IOCIIe-
JIOBaTEIILHOCTH B 0OPaTHOM TOPSIKE, UHAYE — BCE MOJIOKUTEIBHBIC.

20. [lansl HaTypanbHOE N, L€TbIC YUCHA 8y, ..., dn. llepecTaBUThH
YJICHBI MTOCIIENOBATEILHOCTH TaK, YTOOBI CHAaYaa PacIioIOKIIACHh BCE
€€ HEeOTpULIaTeIbHbIC YWICHBI, 8 TOTOM — OTPUIIATENbHBIC, IPUYEM B TOM
K€ MOPAJIKE, KAaK OHM BCTPEYAIOTCS B UCXOJHOM IMOCIEeI0BATEIHLHOCTH.

21. Jlanbl HaTypaJIbHOE N, IeJIbIC YKCia a8y, ..., d,. OcTaBUTH O€3
W3MCHCHHS JTaHHYIO IOCIICIOBATEIHPHOCT, €CIIM OHA YIOPSI0YEHA II0
HEYOBIBAHUIO WJIM HEBO3PACTAaHUIO; B MPOTHBHOM CIlydae YAaJIUTh W3
MOCJICIOBATEIFHOCTH T€ WICHBI, TIOPSAKOBBIC HOMEpPA KOTOPBIX KPATHBI
YETBIPEM, COXPAHUB TIPESKHAM MOPSIOK OCTABICHHBIX UJICHOB.

22. JlaHbl HaTypaibHBIE N, M, [EJbIC YMCHA &y, ..., dn. Halitk Tpu
HATYypaNbHBIX uucha I, |, K, Kakmaoe U3 KOTOPBIX HE MPEBOCXOAUT N,
Takue 4to & + @ + 8 = M. Ecim Takux 4mcen HET, TO COOOMIUTHL 00
3TOM.

23. JlaHbl HaTypadbHOE N, UENbIe Yucia ay, ..., 8y W Dby, ..., by
IIpeobpaszoBaTh mociea0BaTEALHOCTD b; Mo mpaBuny: eciu & < 0, To b;
yBenuuuTh B 10 pas, nHaue b; 3aMeHUTH HYJIEM.

24. Jlanel HaTypajdbHOE N, IeNbIe YWCla ai, ..., d,. llOTydnTh
MOCTEI0BATEILHOCTD Dy, ..., by, TA€ b; paBHO cCyMMe TeX 4iIeHOB TaHHOMN
MOCIIEI0BATEILHOCTH, KOTOPBIE MPUHAMISKAT OTpe3Ky [i-5, i+5]. Eciu
OTPE30K HE COACPKHUT UICHOB ITOCIEIOBATCIIBHOCTH, TO COOTBET-
CTByIOIIIEE D; ITOIOKUTE paBHBIM HYITIO.

25. Jlanbl HaTypalbHOE N, LieJble 4yucaa aj, ..., d, Bce uucia
MOCJICIOBATEIPHOCTA ~ MOMapHO  pasnuyHbl.  [loMeHATs B 3TOH
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[IOCJIEAOBATEILHOCTH MECTAMU HAMMEHBIIMH M HAWOOJBIINA WIEHBI,
MOCJICTHUN YJICH U TIEPBBIA OTPULIATEIBHBIN.

26. Jlanpl HaTypaJlbHOE N, IeNble Yucia aj, ..., d, Bce ducia
MOCJIEIOBATEILHOCTH TTOTIapHO pa3IAYHBL. OTcopTHpOBaTh
MOCJIEIOBATENBHOCTh MO BO3PACTAHUIO U LUKIUYECKU CIBUHYTH €€
BIIPaBO Ha JIBa JIEMEHTA.

JlabopamopHasi paboma Ne 4

Llenv pabompi. Pemuth 3amady Ha 00pabOTKY TEKCTa, UCHOJIB3YS
(yHKIIMU paboThI cO CTpOoKaMu. Beroy HIKE, €CITU 9TO HE OTOBOPEHO
0c000, TIPEAIIONIAraeTcs, YTO UCXOIHBIM SBIISIETCS TEKCTOBBIN (aitn. B
TEKCT MOTYT BXOIMTh CJIOBa W3 JIATHHCKMX OYyKB, LH(pPBI, 3HAKU
apuMeTUYeCKUX OIepaluid, TodYKa, 3amsras, mpoden. Tpebyercs
CUMTATh TEKCT W3 (aiina, BHIBECTH €ro Ha JKpaH, MMOCIe pPEelIeHUs
3aJ1a4M BHIBECTH Ha DKPaH pe3yJIbTaT.

Bapuanmu:.

1. BeiBecTu Ha me4aTh BCE CTPOKH W3 3TOro (aiiia, vHa
KOTOPBIX Ooibine 15 cuMBOJIOB, BCIOy 3ameHsis O Ha *.

2. JlaH TekcTOBBIH (aiii, comepKalluil MporpaMMy Ha S3bIKe
nackaib. [IpoBepUTh 3Ty MporpaMMmy Ha COOTBETCTBHE OTKPBIBAIOIIIHX
W 3aKpBIBAIONINX CKOOOK. CUUTATh, YTO OJIMH ONEPATOp S3bIKA MOXKET
3aHUMATh He Oosee TpeX CTPOK.

3. BeiBectn camyro IIMHHYIO CTPOKY (aiiyia B MepeBEpPHYTOM
Buje. Ecnu Takux cTpoK HECKOJIBKO — TO IIEPBYIO.

4. BoBecTh Ha D3KpaH KpacHbBIM LBETOM Ty CTPOKY, TA€
MaKCHUMaJIbHOE KOJINYECTBO MONAPHO Pa3IMYHBIX CUMBOJIOB.

5. BbiBectn Ha 3KpaH KpacHBIM IBETOM Ty CTPOKY, TJ€
HAaUMEHBIIICE YMCIIO TPOOEIOB.

6. BbiBectu Ha 53KpaH KpacHbBIM LBETOM Ty CTPOKY, TA€
MaKCHUMaJIbHOE KOJIMYECTBO CHMBOJIOB «N» 1 «M».

7. BpiBecTn Ha 3KpaH Te CTPOKH, TJ€ BCTPEUACTCS COYETAHHUE
CHMBOJIOB «,-» HE MEHEe JBYX Pa3.

8. BriBecTu Ha 9KpaH TOJIBKO OYKBBI U 3HAKHU «.» U «,», YAaJIHB
U3 TeKcTa HUQPHI U OCTATBHBIE CUMBOJIBL.

9. B kaxnmo# cTpoke 3aMEeHUTh BCE MaJIeHbKHE OYKBBI TIOCIIE TIPO-
0eJa UM TOYKU Ha OOJIBLINE, U BEIBECTHU MOYYEHHBIH TEKCT Ha SKPaH.
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10. VYpanuTh W3 TekcTa BCE CHMBOJIBI, Kpome OykB W LUD,
3aMEHHUTH Bce OoJblnve OyKBBI HAa MaleHbKHE. BriBecTH mMomydeHHBIN
TEKCT Ha 3KpaH.

11. VYpamute w#3 Kakmod rpymmel  1udp, KOTOpoH  HE
NpeAIecTBYeT TOUKa, BCe HayallbHbIE HyNU (KpoMe IMOCIEeTHEro, €CIU
32 HUM — TOYKa).

12. Ha skpaH BBIBECTH M3 KOKIOH CTPOKH TOIBKO T€ (hparMeHThI
TEKCTa, KOTOPBIE PACIOJOXKEHbl MEXAY IMEpBbIM M BTOPBIM
JIBOCTOYHMEM, TPETHUM U YETBEPTHIM, IISTHIM U IECTHIM U T.J.

13. Haiitu ymcno tex rpymnmn OyKB, KOTOpbIE 3aKaHYMBAIOTCS TOU
e OyKBOH, UTO U IiepBast rpyImmna OyKB.

14. Ecnu B 7aHHOM TEKCTE €CTh IpyINa 3HAKOB, HAUMHAIOLIASICS
3HAKOM «*», TO B CIEIYIOIIEH 10 MOPSIKY TPYIIe 3HAKOB (€CIU OHa
CYIIECTBYET) 3aMEHHUTh KAXK/IBIH U3 3HAKOB HYJIEM.

15. Ecnam B TekcTe HET CHUMBOJIA «+t», TO OCTaBUTb TEKCT Oe3
W3MEHEHHUS, WHAue KaXAyI W3 OU(p, NPEenIIecTBYIOUIYIO MEPBOMY
BXOXKJICHHIO 3HAKA «+», 3aMCHUTH HA «*».

16. BriBecTH Ha SKpaH TEKCT, COCTABICHHBIN U3 MOCIEIHUX OYKB
BCEX CJIOB JaHHOTO (aiina.

17. BriBecTH Ha BSKpaH TEKCT, COCTaBJIEHHBIII W3 BCEX CIIOB
JaHHoTrO (haiina, comepKalux poBHO JiBe OYKBbI «0».

18. BriBecTH Ha 3KpaH B an(aBUTHOM IOPSIKE BCE pasInuHbIC
CTpOYHBIE OYKBBI, BXOZSIINE B TEKCT U3 JaHHOTO (aiina.

19. BeiBecTH Ha DJKpaH Te€ CJOBa, KOTOPbIE OTJIMYHBI OT
MIOCTIETHETO CJIOBA TEKCTa M IepBasi OyKBa 3TOTO CIOBA BXOAWUT B HETrO
ele pas.

20. BpiBecTH Ha DOKpaH Te CJIOBa, KOTOpbIE OTJIMYHBI OT
MIOCTIETHETO CJIOBA MEPBOM CTPOKH TEKCTa M CUMMETPHUYHBI.

21. BwiBecTH Ha DKpaH BC€ CJIOBA, KOTOpPbIE OTJIMYHBI OT
MOCJIEIHETO CJIOBAa TEKCTa, MPEJBAPUTEIILHO MPeoOpa3oBaB Kaxa0e U3
HUX TO CJIEAYIONIeMY MpPaBUIIy: M3 KaKIOrO CJIOBa HEYETHOW JJIMHBI
YAAJUTh €r0 CPETHIOI0 OYKBY.

22. BpiBecT Ha DJKpaH BC€ CIIOBAa, KOTOpPBIE OTJIMYHBI OT
MOCJIEIHETO CJI0BAa TEKCTa, NMPEJBAPUTENILHO IPeoOpa3oBaB Kax10€ U3
HUX IO CJIEOyIOUIeMy MpaBWly: W3 KaKIOr0 CJI0Ba YyIAJIUTh BCE
MOCTIEIYIOIINE BXOXKIECHUS €T0 EPBOH OYKBBI.

23. BpiBecTu Ha D3KpaH Bc€ CIIOBAa, KOTOpPBbIE OTJIMYHBI OT
MOCJICTHETO CJI0BA TEKCTa, MPEABAPUTENBHO MPeoOpa3oBaB KaxKaAoe M3
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HUX M0 CIEAyIIEMy IMpaBHIy: W3 KaXJOro CJIOBa YJIAIUTh BCE
NpEAbIAYIINE BXOXKICHHS €ro MmocieIHei OyKBEI.

24. BpBecTH Ha OJKpaH BCE CIIOBA, KOTOPBIC OTJIWYHBI OT
HIOCJIETHEr0 CJI0Ba TEKCTa, IPEABAPUTENBHO NPeoOpa3oBaB Kakaoe U3
HUX TI0 CIEAYIOUIEMY IpaBWIy: OCTABUTh B CJIOBE TOJBKO IEPBBIE
BXOKACHHS KOKI0H OYKBBI.

25. BeIBecTu Ha 3KpaH Bce CIIOBA TEKCTa B aI(paBUTHOM IMOPSIIKE.

26. BpiBectu Ha OKpaH Te CJIOBa, KOTOpbIE OTJIMYHBI OT
MOCJIETHETO CJIOBA TEKCTa M Bce OYKBBI 3TOTO CJIOBA PA3IUYHBL.

27. BpiBecTn Ha JKpaH BCE CIIOBa, COJEpKaline HauOoibliee
KOJIMYECTBO TJIACHBIX JIATHHCKHUX OYKB (4, €, i, U, 0).

28. s KaXIOro U3 CIIOB YKa3aTh, CKOJIBKO pa3 OHO BCTpEYaETCS
B JIaHHOM TEKCTe.

29. HaiiTn KOJIMYECTBO CIIOB, Y KOTOPBIX TEPBBIA U MOCIIEIHUMA
CHUMBOJIBI COBMAaroT. BbIBeCTH Ha 3KpaH BCE CJIOBA MHHUMAaJIbHON
JUTUHBI.

30. [laubl HaTypaabHOE Yuciao N, cumBoa S (N < 1000, s — oxna
u3 OykB W, p, A, B, T, N, yKasplBaromas MaJeX — HMEHHUTEIbHBIN,
pOAUTENbHBIN, JaTEIbHbIA, BUHUTEIbHBINA, TBOPUTEIbHBIN, MPEIIIOK-
HBIN). 3amucarh KOJIMYECTBEHHOE YHMCIMTENbHOE, o003Havaromee N, B
COOTBETCTBYIOLLEM ITafEXKe.

JlTabopamopHasi paboma Ne 5

Lenv pabomui. Viconb3oBanue npouenyp 1 GyHKUUH B 3a1a4e Ha
00paboTKy JBYMEPHOTO MacCHBa.

TpeOyeTcs BBIBECTH Ha AKpaH MEHIO, COCTOSINEE M3 CIETYIOIINX
MYHKTOB:

1) BBOJ MaTpHIIBI C KJIABUATYPHI,

2) BBOJ MaTpHUIlB! U3 (haiina,

3) BBIUKCIICHHE XapaKTEPUCTHKH,

4) npeoOpazoBaHNe MAaTPUIIBL,

5) medaTh MaTpuIIbI,

6) BBIXOJI.
1 00ecTeYnTh ero (yHKIIMOHUPOBAHUE.

BHyTpr mporpaMmbl XapakTepUCTHKa OQOpMIIETCS B BHUIE
GYHKIIMH ¢ TapamMeTpaMH - 3HAYCHUSIMH, KOTOpas BO3BpallaeT
3HadYeHue OyNeBCKOTO THIIA; MPeoOpa3oBaHUE B BHJE TMPOLECAYPHI C
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napaMeTrpaMu — TepeMeHHbIMU. HeoOxomumo oTciaekuBaTh, ObLT JIH
MPOU3BEJICH BBOJ JIaHHBIX JO BBIOOpPa IIYHKTOB MEHIO, KOTOpPBIC
00pabaTIBAIOT MATPHILY.

Bapuanmur xapaxmepucmux

1. B wMarpume CyImecTByeT CTpPOKa, DJJIEMEHTHI KOTOPOHU
00pa3yIOT CHMMETPHYHYIO [TOCIIEI0BATEILHOCTb.

2. B crpokax c oTpUIATEeNBHBIM 3JEMEHTOM Ha TJIaBHOU
OUAaroHAIM HAalTH MakcuMyM. Eciu MakcUMyM OTpHLATENbHBIN WiIN
TaKUX CTPOK HET, OTBETOM SIBIISIETCS YUCIIO HOJIb, HHAYE CIMHUIIA.

3. KonmdecTBo Hynei B 3aIlITPUXOBAaHHON 00JaCTH COBIIAAAET C
KOJIMYECTBOM HyJIEH B OCTaIBHOM YacTH MaTpuipl (puc. 1, a).

4. HWHpekchl MUHUMAIBHOTO IO MOMYIIIO DJIEMEHTA MAaTPHIIBI
YETHBI.

5. HauMeHpmmii  3meMEHT  MaTpuLbl  PacHOJOXKEH B
3alTPUXOBaHHON obnactu (puc. 1, 6).

6. MakcuManbHbIN 3JIEMEHT MAaTpPULBI pacmoNoXKeH
B 3alITPUXOBaHHOM 00yacty (puc. 1, B).

7. VHpexkcel MUHUMAaJbHOTO D3JEMEHTa B 3alITPUXOBAHHOU
oOmacTtu 4eTHsI (puc. 1, r).

Puc. 1

8. Homep cTpokH, BCE D3JEMEHTHI KOTOPOH 00pa3yioT
yOBIBAIOIIYIO TTOCIIEIOBATENEHOCTD, HEYETEH.

9. B marpume cymecTByeT CTOJIOEL, BCE 3JIEMEHTHl KOTOPOTO
00pa3yloT BO3paCTAOLLYIO IIOCIE0BATEIbHOCTb.

10. B wmatpuile CyIIEeCTBYeT CTpPOKa, B KOTOPOM 3JEMEHT,
pAacIoJIOKEHHBIH Ha TJaBHOM AMAaroHaild, paBeH MaKCHUMaJIbHOMY H3
MPEIIECTBYIOIINX 3JIEMEHTOB B 3TOHW CTPOKE.

11. B wmMarpume 4YHCIO CTPOK, B KOTOPBIX PAaCHOJIOXKEHBI
MUHHUMAJIBHBIE 2JIEMEHTBI, YETHO.

12. HauGonpwmuii 3J€MEHT MaTpULBl PACIOJOXKEH HWXKE
M0OOYHOM JUaroOHaIH.

13. Munexcsl MaKCHMAIBHOTO 3JIEMEHTa MATPUIIBI YETHBI.

14. Kaxnas U3 CTPOK MAaTpUIBI C YETHBIM HMHIEKCOM COIEPKHUT
He 0oJiee TpeX MOJIOKUTENBHBIX DJIEMEHTOB.
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15. KonuuecTBO OTpUIATENBHBIX 3JEMEHTOB BBIINIE TJIABHON
JIMarOHAJIN PaBHO KOJHUYECTBY MOJIOKUTEIBHBIX JIEMEHTOB HIKE €€.

16. HauGonpmuii ¥3 MHHAMAIBHBIX D3JEMEHTOB CTOJOIOB
OTpHIIaTENICH.

17. MakcuManbHBIE DIIEMEHTBHl KKIOW CTPOKH  MATPHIIBI
00pazyroT yOBIBAIOIIYIO ITOCIIEI0BATEIHLHOCTD.

18. Bce cTpoKM MaTpHilbl C HEUETHBIMH HOMEpPAMH COJIEPIKaT
OJIMHAKOBOE KOJIMYECTBO HYJICH.

19. Hawumensbliee 3HaYeHHE U3 DIIEMEHTOB MOOOYHON TUaroHaln
U JIByX COCEJIHUX C HEU JIMHUI paBHO HYJIIO.

20. HawuOonplee 3HAYCHHWE D3JIEMEHTOB TJAaBHOW JWArOHAH
paBHO HaUOOJIBIIEMY 3HAYSHHIO PJIEMEHTOB ITOOOYHON THATOHAIIH.

21. MuHUMAaNBHBI  3JEMEHT  MAaTPHIBI  PACIHOJIOKEH B
3alITPUXOBaHHON obnactu (puc. 1, B).

22. Cpemaue apudmMeTHdyeckne 3HAYCHUS DIIEMEHTOB BCEX
CTONOIIOB MAaTPUIIl C HEYETHEIMH HOMEPaMH PaBHBI.

23. HHaexchl MaKCHMAJIbHOTO JJIEMEHTAa B 3allTPUXOBAHHOMN
obnactu yetHsI (puc. 1, 1).

24. MuHUMaNbHBIE 3JEMEHTHI KaXKIOro CTOJOIA MaTpHIlBI
00pa3yoT CUMMETPUYHYIO TIOCIICIOBATEILHOCTD.

25. B wMmarpuile KOJMYECTBO CTPOK C HEOTPHUIATESIHLHBIMU
3JIEeMEHTaMH YETHO.

26. B wmarpuiie KOJIMYECTBO CTOJIOIOB, B KOTOPBIX €CTh JBa
MOJAPSA UAYIIUX OTPUIIATENBHBIX JIEMEHTA, HEYETHO.

27. B wmarpume CymiecTByeT CTpPOKa, BCE JIIEMEHTHI KOTOPOU
HEYETHbIE YUCIIA.

Bapuanmur npeobpazosanuii mampuybi.

1. TloBepHyTh BHemHHMiI KoHTyp Matpuusl Ha 90° 1m0 yacoBoil
CTpelKe, BTOPOil KOHTYp Ha 90° IPOTHB YacoBOM CTPEIIKH.

2. 3aMeHHTH HyJISIMH B MaTPHIE T€ 3JIEMEHTHI C YeTHOH CyMMOit
WHJIEKCOB, IJISi KOTOPBIX MMEIOTCS PaBHBIE CPEAH SJIEMEHTOB IEPBOM
CTPOKH.

3. IlomeHATh MecTaMu B MaTpHUIE CTPOKH, IJI€ PACIIOJIOKEHBI
MUHHUMAJIbHBIH U MaKCUMAaJIbHBIM 2JIEMEHT COOTBETCTBEHHO.

4.  Ypanutb U3 MaTpULbl CTPOKY M CTOJNOEIN, Ha MepecedeHUuH
KOTOPBIX PaCIIONIOKEH MAaKCUMAJIBHBIN 10 MOJYJIIO DJIEMEHT.
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5. TlomeHsTh MecTaMH CTPOKM B MaTpHIle: NEPBYIO C N-OH,
BTOpYIO — ¢ (N-1)-0H, U T.1.

6. IIpeoOpa3oBaTh MaTpHILy B CTPOKY I10 CIIHPAJIH.

7.  Ilomy4wuTh MaTpHIly, paBHYIO KBaApaTy HCXOTHOM.

8. IIpeoOpa3oBaTb MaTpHIly B CTPOKY IO cxeMme (pHc. 2, a).

9. BbIKMHYTbH U3 MaTpHIlBI CTONOEL, 00J1aIA0IIHI HAaOOIbIICH
0 MOJTYJTFO CYMMOM 3JIEMEHTOB.

10. IlpeoOGpazoBarh MaTpHily B CTPOKY IO cxeme (puc. 2, 0).

11. TlomyunTh HOBYIO MaTpHlly, INepecTaBisii OJIOKH cTapoi
(puc. 2,B).

N
BE;

a f E

Puc. 2

12. Tlomy4nts HOBYIO MaTpumy B, 31eMeHT Djj KOTOpoil paBeH
HanOOJIbIIEMY M3 3JIEMCHTOB 8y MCXOIHON MaTpullbl, rae K mMensercs
orlnaoi,al—otjmon.

13. TloepHyTb MaTpuiry Ha 90° IPOTHB YaCOBOI CTPEIIKH.

14. TloepHyTb MaTpuiry Ha 180° 1o 4acoBoii crpenke.

15. TlomeHsTh B MaTpule MECTaMH 3alITPUXOBaHHBIC OJOKH
(puc. 1, B).

16. TlomeHsTh MecTaMu CTOJOLIBI B MaTpPHIE: MEPBBIA € N-M,
BTOpO# — ¢ (N-1)-M, ¥ T.1.

17. Tloxy4uTh KyO UCXOIHOW MATPHLIBL.

18. IlomyunTts HOBYIO MaTpHIy B, 3i1eMeHT Djj KOTopoil paBeH
HAUMCHBIIIEMY M3 3JIEMCHTOB & MCXOJHOW MaTpHilbl, rae K mensercs
orimon,al—otr1n0]j.

19. IlpeoGpa3oBarh MaTpHily B CTPOKY IO cxeme (puc. 3, a).

20. TloBepHYTH BTOPOil KOHTYp MaTpuis! Ha 180°.

21. Tlomy4yuTh HOBYIO MaTpuily B, siaeMeHT Dj koTopoii paBeH
NPOU3BE/ICHHIO DJIEMEHTOB 8y UCXOIHON MaTpHIbL, T1e K MeHseTces oT |
mon,al—orlmoj.

22. TlpeoOpa3oBaTh MaTpHIly, IEPECTABIIAI MECTaMH €€ OJIOKU
(puc. 3, 0).
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Puc. 3

23. TlomyunTs HOBYIO MaTpuiy B, sinemeHT Dj KoTopoii paBeH
NPOU3BE/ICHHIO JIEMEHTOB 8y UCXOAHOU MaTpullpl, e K u | mensrorest
ot min(i, J) mo max( j,i).

24. TlomyuuTh HOBYIO MaTpuiy B, sinemeHT Dj kotopoii paBeH
CyMMe€ 3JIEMEHTOB 8y MCXOJIHOM MaTpullpl, rae K mensercs or 1 o i, a
I -—otjmon.

25. TlomyuuTs HOBYIO MaTpully B, smemeHT Djj koTopoil paBeH
NPOM3BEICHHUIO JJICMCHTA @jj MCXOJHONW MAaTpUIBl HAa MaKCHMYM |
CTPOKH.

26. Tlomyunts HOBYIO MaTpuily B, smeMeHT Djj koTopoil paBeH
HauOOJIbIIEMy M3 DJIEMEHTOB 8y MCXOIHOM MaTpuilbl, rae K mMensercs
orlmoi,al-orjmon.

27. Tlomy4uTs HOBYIO MaTpuily B, smeMeHT Djj koTopoil paBeH
NPOU3BECHHUIO DJIEMEHTAa @jj HMCXONHOW MAaTpHIBI HAa MHHHMYM |
cTonb1a.

JlabopamopHasi paboma Ne 6

B nanHOM paszmene coOpaHbl aJrOPUTMHYECKH HHTEPECHbIE
3aJaud, pelleHHe KOTOpbIX TpeOyeT TBOPYECKOro IOAXOoAa U
CaMOCTOSITETIbHOM Pa3paboTKH Kak CTPYKTYP AaHHBIX, TaK U aJTOPUTMA.

Bapuanmeui

1. [Jan maccuB nensix ymcen X[1]..x[m+n], paccmarpuBaembrit
KaK COCIMHEHHE JIBYX €ro orpe3koB: Hawama X[1].. X[m] mmuaer m u
korma X[M+1].. X[m+n] mmmer n. He w#cmoms3ys IOMOTHHTEIBHBIX
MacCHBOB, NEPECTaBUTh Hauyaslo W KoHel. (Uucino nedcTBuil mopsiaka
m+n.)

2. Hekoropoe YHCIO COICPKHUTCS B KaKIAOM H3 TpeX IEJo-
YHCIIEHHBIX HeyObIBaronux MaccuBoB X[1] < ... < x[p], y[1] < ... <y[d],
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Z[1] £ ... £Z[r]. Haiit oxHO 13 TakuxX yuces. Uncino AeiHCTBHi JOIDKHO
OBITH TTOpsimKa P+ g + I.

3. Ha mwameunoii gocke pazmepa N X N e€ BEpXHUH MPaBbIid yro
umeer Homep (1,1). B mosummm (i,j) crout ¢Quika, KoTopas MOXKeET
JIBUraThcs IO IpaBWy, IOKa3aHHOMY Ha pUCyHKe 4 (nomycTuMble
xoapl 0003Ha4YeHHl X, ¢umka - O). Oumka HE MOXET JBAKIBI CTa-
BUTBCS Ha OJTHO U TO XK€ IOJIE.

Urparot nBoe, mo ouepeau japuras (uuiky. BemrpeiBaer mocra-
BuBIIMiA ¢Gumky B mosunuio (1,1). s BBen€HHBIX |, j ONpenenurs,
MOYKET JIM BBIUTPATh MEPBBIM UIPOK MPH HAMIYYIIMX XOJaX BTOPOTO.
Hanncatp nporpammy, rzie nepBblil UTPOK - KOMITBIOTED.

n 1
1
X | X |X
0 |x
X
n
Puc. 4

4. Ecrtb aBe o0e3psiHBI W Kyda w3 L OananoB. OO0E3bSHBI TIO
o4epeay, HauMHas C MEpBOW, OepyT M3 Ky4yM OaHaHbI, mpuyeM 1-as
00e3bsiHa MOXKET IPH KKJIOM OUYEPEIHOM XOJI€ B3ATh U3 Ky4H JIMOO &,
6o a,, mubo ... as OaHaHOB (a; <A, <...<as), a 2-asg TPH KAKIOM
ouepeHOM Xome — Jubo by, mmbo b, mubo .. by Oamanos
(b <b, <...<by). Hymepanus uaaekcoB npu & u b He UMeeT HUKAKOTO
OTHOIICHUST K HOMEpaM XO0B 00e3bsiH. BriurpeiBacT Ta 00e3bsHa,
KOTOpasi Ha CBOEM XOJI¢ HE MOXKET B3sATh OaHaH(bI) (TMOO MOTOMY, UTO
UX HE 0CTaJIOCh, TUOO MOTOMY, YTO OaHAHOB OCTAJIOCh MEHBILE YeM &
(pu x0/1e TIepBO# 00€3bsIHBI), JTHO0 D; (TIPU X01€ BTOPOI 00E3bSHEI)).

Omnpenennuth, MOXET I BBIUTPATh TepBas O0€3bsiHA MPH
HAWITYYIIUX XOJAaX CONEPHHIBI, KOTOpas TaK)Ke CTPEMUTCS BBIMIPATh.
Bce BXO/IHBIC TaHHBIC - HATYpaJIbHbBIC YUCIIA.

17



5. [lycTh c0BO - 3TO MOCIIENOBATENBHOCTH OT 1 10 8§ CHMBOJIOB,
HE BKJTIOYAOINAs POOEIIOB.

Bromutces n cioB Ay,..., Ay. MOXHO JTH X TIEPEYITOPSIOYHTH TakK,
9TOOBI MOyYHIach "lenodka", T.e. U KaxKaoro ciosa Aj ero meppas
OyKBa JOJDKHA COBIANATH C MOCIEAHEH OYKBOM MPEIBIIYIIETO CI0Ba, a
nocnennsas OykBa B Aj - ¢ mepBoil OyKBOM IIOCIEIYIONIErO CIIOBA;
COOTBETCTBEHHO IOCIEAHAsI OykBa TIOCIEIHEr0 CJOBa JOJKHA
COBIMAJIaTh C MEPBOM OYKBOH MEepBOro cioBa. B 1ienoyky BXomsaT Bce N
CJIOB 0€3 MOBTOPEHUIA.

Hare  orBer B Buae "Moxuno"\"Hens3a". Ecmm Takoe
YIOPSIIOYEHNE BO3MOXKHO, TO BBIBECTU KaKyHO-HHUOY/b IIETIOYKY CIIOB.
CroBa mpH BBIBOJIC PA3ICISIOTCS MPOOeIaMu.

6. Ha nunelike M3 M KJICTOK B pa3HBIX KOHI[AX CTOST JIBE
(bUIIKH, KOTOPBIE XOIAT 10 ouepenu. Kaxnas u3 Quiex MOKeT XOJAUTh
BJIEBO WJIM BIIPaBO He Oojiee deM Ha K xietok (M < 80; k < m-2). Ilpu
STOM HENb3sl TepelraruBaTh 4yepe3 (PUIIKY W HEIb3s OCTaBaThCSA Ha
MecTe. DUIIKa TPOUTPHIBAET, €CIIM OHA HE MOXET CHEeNnaTh XOJ.
Hamucate mporpamMmy, peanu3yrON[yl0 BBIUTPBIIMIHYIO CTPATETHIO I
onHo#t u3 Quimek. [Ipu 3ToM paspemaeTcs nepegada xoja B CamMoOM
Havane urpbl. [IpenycMoTpeTs KOHTPOJIh BXOIHBIX JaHHBIX.

7. CocraBuTh mporpaMmy, KoTopasi 1mo BBeneHHOMY N BbIgaeT
MOCJIEA0BATEIILHOCTD JIHHBI N, cocrosmiyro u3 1udp 0 u 1 takyro, 4To
HU OJIMH (pparMeHT 3TOH MOCIEAOBATEIBHOCTH HE TIOBTOPSAETCS TOIPST
TPYOK/IBL

8. Hamel Tpu crmoBa X, Y, Z. Onpenenurb, CymecTByeT JIH
cioBo V Takoe, uto X, Y, Z SBIAIOTCS MOBTOpeHUsIMHU cioBa V. Ecou V
CYIIIECTBYET, TO HamedaTaTh ero. CimoBa mMeroT ymmHy He Ooiee 1000
cuMBoJIOB. CMBOI "tipo0en" sBisieTcsa pa3AeTuTeIeM CIIOB.

9. BsecTu Tpu HENBIX YKCHA @, b, c.

1) IpeacraButh & B BHAE CYMMbl MHHHMAJIbHOTO YHCIIA
nenbix cimaraeMbix X[i], Kakmgoe M3 KOTOPBIX JISKHT Ha
orpeske [b,c].

2) MOKHO JIM TIPEJCTAaBUTh YHCIIO & TAKUM 00pa3oM, 9T00bI

k

a=x[1]*x[2]*...*x[k] = H X[i], rme b <x[i] <c, x[i] - uensie.
i-1
JlydlmmM CUMTAETCS ITOPUTM, HAXOMSIIMA TAKOE MPEICTABICHUE
C HAMMEHBIIUM YHUCIOM MHOXKHTENEH. [IpeaycMOoTpeTh BapuanT, Koraa
TAKOT'O MPE/ICTABIIEHHUS HE CYIIECTBYET.
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10. Ilycts A - mocnenoBatensHOCTh OyKB. [locie BeIYepKUBaHUS
0oHOU OYKBBI U3 A (B OJHOM MO3UIINH) MOTYYHIH MTOCIEI0BATENbHOCTh
B. Tlocne BerYepkuBaHus Ipyrol OYKBeI M3 A (B OIHOHN ITO3WIINN)
nomydyunu — mocnemoBatenbHocTh  C. MoxHo 1M 1O
nocienosatensHocTsIM B u C:

1)  OmpenenuTh BEIYEPKHYTHIE OYKBBL
2)  OmnpenenuTts MOCISI0BATEILHOCTD A.

[Ipumeuanne: B u C MoryT OBITH ITOJyYEHBI BEIYEPKUBAHHEM
OJTHOM U TOM ke OYKBBI.

11. YroObl 3ammppoBaTh TekcT U3 121 OYKBBI, €ro MOXHO
3amucarh B KBaJIpaTHYIO MaTpumy mnopsaka 11 mo crpokam, a 3areM
NpOYMTaTh MO CHHpald, HauMHas ¢ LeHTpa (T.e. C DdJeMeHTa C
uHnekcamu 6,6). Hamumcate mporpamMmy mm@poBkH U Jemn(pOBKH.
TekcT BBOIUTH U3 (aiina.

12. [IudpoBka TeKCTa C NOMOIIBIO PELIETKU 3aKIIOYaeTCsl B
caenyromeM. Pemerka, T.e. kBagpar 10x10 k1eTOK, HEKOTOpBIE KIETKU
B KOTOPOM BBIpE3aHbl, COBMEIIAETCS C IeIbIM KBajapaToMm 10x10 kiaeTok
1 OYKBBI, BUAVMEBIE Yepe3 MPOpe3u, MePEHOCATCS B PE3YIbTHPYIOILYIO
cTpoky. 3atem pemretka moBopaumpaercs Ha 90° M CUMTBIBAIOTCS
ciaemyromue OykBpl. M Tak emie aBa pasa. PemeTrka m3oOpakaeTcs
MaTpulled U3 HyJleH U eauHuI] (HyIb — Ipope3b), MPUIEM TOIBKO OJIUH
u3 snemenros a[i, j] , a[10-i+1, j], a[i, 10-j+1], a[10-i+1, 10-j+1] paBen
Hynro. Hamumcare mnporpammy mmdpoBkr U aemudpoBku. TekcT
BBOJUTH U3 (haiira.

13. Ha oxpyKHOCTH 3aaHO 2N TOYEK, MPOHYMEPOBaHHBIX OT |
o 2n. Ilepeuncnuth Bce crnocoObl MPOBECTH N HEMEPeCeKaroIuXcs
XOP/JI C BEPIITUHAMH B OTHX TOYKaX.

14. Tlepeuncnuth Bce cHocoObl pa3pe3aTb N-yroJbHUK Ha
TPEYTrOoIBHUKH, TIPOBES N - 2 ero AUaroHaiy.

15. Jlana peiicTBuTenbHast MaTpua pazmepoM M x N. Ilycts nns
KaX/I0U CTPOKM MaTpuipl ompexaencHa Qynkius f'(a), paBHas cymme
HEYETHBIX 3JIEMEHTOB CTPOKHU 8. YIOPSAOYNTH (TIEpeCTaBUTh) CTPOKHU
MaTpULbl 1O HEYOBIBAHUIO B COOTBETCTBHHU CO CIIEAYIOIINM
KpPHUTEPHEM: CTpoKa a cuuraercs "6onbine" ctpoku b, ecmu  f(a) > f(b).
Hcnionp3yiiTe anropuT™ MpocToro Beibopa.

16. Cuactnuseie Ownersl. [locnemoBarenbHOCT W3 2N U
(kaxnmas mudpa ot 0 1m0 9) Ha3pIBaeTCA CUACTIWUBHIM OWIETOM, €CIIH
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cyMMa TepBbIX N mudp paBHa cymme nocienHux N uugp. Haiitn yncio
CYACTJIMBBIX MTOCIIEA0BATEIILHOCTEH JAHHON JIJTHHBI.

17. Jlabupunt 3agaetcss marpuued cmexkHoctn C pasmepa N x
N, rome C(i, J)=1, ecnm y3en i CBsI3aH y3JOM | MOCPEACTBOM JIOPOTH.
YacTp y3710B Ha3HAyaeTCsl BXOJAMHM, YacThb - BBIXOJAaMH. Bxoxael u
BBIXO/IBI 33Jal0TCsl mocienoBaresnbHOCTIME  y3imoB  X(1),.. ,X(p) u
Y(1),..,Y(K) coorBercTBeHHO. HailiTm MakcMMajbHOE 4YHCIIO JIOJCH,
KOTOPBIX MOYXHO IMPOBECTH OT BXOJIOB JIO BBIXOJIOB TaKMM 00pa3oM,
YTOOBI HX MYTH HE MEPECEKAIUCH TI0 J0pOraM, HO MOTYT IepeceKaThCs
0 y3J1aMm;

18. JlabupuHT 3amaercs matpuued cmexxkHoctn C pasmepa N x
N, roe C(i, j)=1, ecnu y3en i cBsi3aH y3IIOM | MOCPEICTBOM JOPOTH.
YacTh y370B Ha3HA4YaeTcsl BXOJAMH, YacTh - BBIXOJaMd. BXoipl u
BBIXO/IBI  33/1al0TCs  TocienoBarenbHOCTIMU  y31moB  X(1),.,.X(p) u
Y(1),..,Y(K) coorBercTBeHHO. HaiiTi MakcHMajabHOE YHCIO JIFOICH,
KOTOPBIX MOYKHO IMPOBECTH OT BXOJIOB JIO BBIXOJOB TaKMM 0OOpa3oM,
9YTOOBI X MYTH HE MEPECEKANUCH T10 y3JIaM;

19. N mecrepenok npouymeposansl oT 1 10 N (N < 10). 3amansr
m (0 < m < 45) coenunenwuii nap mecrepenok B Buze (i, J), L<i<j<N
(IecTepHss ¢ HOMEPOM | HaXOIUTCS B 3alCIUICHUH C IISCTepHEH |).
MO0>XHO 11 IOBEPHYTH LIECTEPHIO C HOMEPOM 17

Ecnmm nma, ToO HaWTH KOJNHMYECTBO IIECTEPEH, MNPHUIICANINX B
JBIDKECHUE.

Ecmu wet, To TpeOyercss yOpaTh MHHHMAaIbHOE YHCIO IIECTEPEH
TaK, 9TOOBI B OCTABIICWCS CHCTEME NP BpAIICHWU IIECTEpHU | BO
BpallleHHe MpHUIUI0 Obl MakCHUMalbHOE YHCIO MIECTepeH. YKa3aTh
HOMepa yOpaHHBIX HIeCTepeH (ecau Takoi Habop He OJH, TO JII0O0H 13
HHX ) M KOJTMYECTBO IIECTEPEH, MPUIIEANINX B IBIKCHUE.

20. Hwmeercs N npssMoyronbHbIX KOHBEPTOB U N IIpSMOYTOIBHBIX
OTKPBITOK Pa3IMYHBIX pa3MepOB. MOXKHO JIM Pa3loKUTh BCE OTKPBITKU
110 KOHBEPTaM, 9TOOBI B Ka)KJJOM KOHBEPTE OBLIO MO OTHON OTKPBITKE.

3ameuanue. OTKPBITKHA HEIB3S CKIAIBIBaTh, CrHOATh W T.N., HO
MOYKHO TOMEUIaTh B KOHBEPT MoA yrioM. Hampumep, OTKpBITKa €
pa3Mepamu cTOpoH 5:1 moMerniaeTcss B KOHBEPTHI ¢ pazmepamu 5:1, 6:3,
4.3:4.3, HO HE BXOIUT B KOHBEPTHI ¢ pazmepamu 4:1, 10:0.5, 4.2:4.2.

21. CoctaBuTh MpoTrpamMMy Uil HAaXOXAEHHS MPOH3BOIBHOTO
pasbuenuss 20 cTyIeHTOB Ha 2 KOMAaHIbI, YHCICHHOCTb KOTOPBIX
oTiimyaeTcss He Oornee 4eM B 2 pasa, €CIM W3BECTHO, YTO B JIFOOOM
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KOMaHJIe JOJDKHBI OBITH CTYICHTHI, 00S3aTENIbHO 3HAKOMBIE APYT C
npyrom. Kpyr 3nakomcTB 3amaercs matpuueid A pasmepa 20 x 20 ¢
3IeMeHTaMH &;={1,eciu i CTyJeHT 3HaKoM c j; 0,uHaue}.

22. Wwmeercs N yenoBek u npsimoyroinbHas tabmmna A[1:N,1:N];
snement Ali,j] paBen 1, eciu denoBek i 3HakoM ¢ deaoBekoM j, Afij]
=A[j,i]. MoxHo nu pa36I/ITB JroAed Ha 2 TPYNIBI, YTOOBI B KaXIOU
rpymniie ObITH TOJIBKO HE3HAKOMBIE JIFO/IH.

23. Nmeercs N ropomos. [ kaxmoit mapel ropomos (I, J)
MOYKHO TOCTPOHTH JOPOTY, COCIMHSIONIYI0 3TH JBa ropoja H He
3axozse B apyrue ropoaa. Croumocts Takoit goporu A(l, J). Bue
TOPOJIOB JIOPOTH HE MEPECEKAIOTCS.

Hanucare anroputM i HaXOXKJIEHUS CaMOM JIEIIEBOM CUCTEMBI
JIOpOT, MO3BOJISIIOLIECH MOMacTh M3 JOOOTro ropoja B J0OOH Ipyroi.
Pesynbratel 3amaBath Tabmmiei B[1:N, 1:N], roe B[l, J]=1 torma u
TOJBKO TOTJA, KOTIa MOpPOTY, COSAMHSIONIyI0 ropoma | u J, ciemyer
CTPOMUTb.

24. Hammcats nporpamMmy, KOTOpasi BEIYUCIIAET PaHT TaHHON
LEJIOYNCIEHHOW MaTPHULbL.

25. Hanwmcath nmporpamMMy HaxoKIeHUSI 0OpaTHOW MaTpHIIBI K
JTAHHOW. DJIeMEHTaMH HUCXOIHON MaTPHIIBI SBISIOTCS EHCTBUTEIHHBIE
qHcia.

26. Jlansl Tpu npooupku no 100 mu. OgHa uMeeT N JIeNeHui ay,

.., Gn, BTOpas W TpeTbs Oe3 aencHui. TpeTbst mMpoOUpKa MOITHOCTHIO
3aroHeHa KUIKOCTbI0. COCTaBUTh MPOrpaMMy, KOTopasl OIpeesser,
MOJKHO JIA TIOyYUTHh B OJHOM M3 MpOOMpOK 1 Mil, ecnu na, MpUBECTH
MOCIIEA0BATENIHOCTD TIEPETHBAHHIA.

27. Urpa «bbiku u kopoBe». [Iporpamma BeIOHpaeT ¢ HOMOLIBIO
JaT4YWKa CIydalHBIX YHCENT YETHIPEX3HAUYHOE 4YHCIO C pa3HBIMH
mudpamu. HyxHo yragate 310 umcio. Ha kakaoM mrare urparomuit
Ha3bIBAaET YETHIPEX3HAYHOE YMCIIO, a MporpaMMa coOOIIAeT, CKOJIBKO
yraganHelx OUQp CTOMT Ha HYXHOM MecTe («OBIKH») U CKOJIBKO
yraJgaHHbIX IHU(p CTOWT HE Ha CBOEM MecTe («KOpOBBI»). Hampumep,
€CJIM pOorpaMMou 3arafano uuciio 3572, a urpatouuit HazBan 2503, To
OH HOJYYHUT OTBET: «1 OBIK, 2 KOPOBBI».

28. Urpa «Bucenunay. [Iporpamma BEIOHpAET CIIOBO U PUCYET Ha
9KpaHe CTOJBKO MPOUYEPKOB, CKOIBKO OYKB B ATOM ciioBe. Mrparormuit
JOJDKEH OTrafarh 3TO CJIOBO. B KakAplil XOI WIparomiuil ykasbIBaeT
onHy OykBy. Ecim Ha3zBana OykBa, BXOIfIIasi B COCTaB CIIOBA, OHA
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MOJCTABIISIETCS. BMECTO COOTBETCTBYIOLIETO Npoyepka. B mpoTuBHOM
Cllydae WUTparolluil TepseT OJHO OYKO. B HauanbHBIH MOMEHT BpEMEHHU
y urparoiero 15 o4xos.

29. Hanucats nporpamMmy urpbl «Mopckoit 00i».

30. Ilonme mraxmaTHOM JOCKHM 3aJaeTCs Iapoil HATypaTbHBIX
YHCell: IEPBOE YKa3hIBAET HOMEP BEPTUKAJIM IPU CUETE CIeBa HAIpaBo,
BTOpPOE — HOMEp TOPH3OHTAIM TMPU CUETe CHU3Y BBEpX. PaccTaHoBka
¢uryp 3amaercs TakuM 00pa3oM, YTO BHadaje yKas3bIBaeTcs IOJie, Ha
KOTOPOM CTOUT Oenblii KOpOJib, 3aT€M IOJs, Ha KOTOPBHIX YepHBIE
KOpOJib, KOHB, CJOH. OXapakTepu3oBaTh TOJOXKEHHUE OCNBIX C
MOMOIIBIO CJIOB: IIaX, Mar, IaT, OOBIKHOBEHHas mno3ulus. BriBectn
nepeveHb MO3UIMN, KyZa MOXET CIeNaTh X0 OeNbIid KOPOJIb.

31. Beoawutcs N - KOMMYECTBO JTOMOB U K - KOJIMYECTBO JTOPOT.
Homa mponymepoBanbl oT 1 go N. Kaxkmas mopora ompenemnsieTcs
TPOMKON Yncen - AByMsI HOMEpPaMHU JIOMOB - KOHLIOB JJOPOTH M JUIMHOHN
Jopord. B kaxkmoMm noMe KHMBET MO0 OAHOMY YelloBeky. Haiitu Touky -
MECTO BCTPEYM BCEX JIIOJIEH, OT KOTOPOM CYMMAapHOE pPacCTOSHHUE 0
BCEX JIOMOB OyIeT MUHIUMAJbHBIM.

Ecnu Touka nexxuT Ha opore, TO yka3aTh HOMepa JJOMOB - KOHIIOB
9TOM JIOPOTH M PACCTOSIHHE OT MEPBOTO M3 3THX JOMOB. Ecnmu Touka
COBIIAJIae€T C JIOMOM, TO yKa3aTh HOMeEp 3TOoro noma. [Ipumeuanue:
JUTHHBI JTIOPOT - TTOJIOKUTENbHBIE [IEJbIE YHCIA.

32. N xoJer creruieHbl MeX Iy co0oit (3amana matpuma A(n x n),
A(i, j)=1 B ciyuae, eciu Kosblia i U j cuerwieHsl apyr ¢ apyrom u A(l,
j)=0 wuHaue). Yaaaurte MHHMMAIBHOE KOJIMYECTBO KOJEIl TAK, YTOOBI
NOJTy4HiIach IemoyKa.

33. Jlan daiin, comepkamuii KOHEYHOE MHOMECTBO PYCCKHUX
cioB. BeiBecTn Ha 3KpaH Bce BO3MOXKHBIE KPOCCBODP/IBI, COCTABICHHBIC
U3 3TUX CIIOB.

34. 3ajmaHo Ha MJIOCKOCTH MHOXECTBO M3 N MPsSMOYTOJBHUKOB,
CTOPOHBI KOTOPBIX MapaluieNbHbI OCSM KOOPAWHAT, TPU 3TOM KaXKIBIH
IPSIMOYIOJIBHUK 3aa€TCsd KOOPJAMHATAMU JIEBOM HUXXHEH M IPaBoOil
BepxHelt ero BepmmH. COCTaBUTH  alTOPUTM  OMNpPEICICHUS
HauOONBIIETO HATypalbHOTO YHcia K, AT KOTOPOTO CYIIECTBYET
TOYKa TIOCKOCTH, MpUHaATIeXKAaIas OJTHOBPEMEHHO K
OPSIMOYTOJIEHUKAM.

IIpumeuanmne: >GGEKTUBHBIM CUHTACTCS alTOPUTM, YHCIIO
neficTBHiT KOTOpOro mponopiroHatsHo N 2
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35. Ha xBagpatnom Topte N cBeueil. MOXHO T OHUM TIPSIMO-
JMHEHHBIM pa3pe3oM pa3AeiuTh €ro Ha JBE PaBHbIC MO TUIOIAAN YaCTH,
OJIHa M3 KOTOPBIX HE conepkana Obl HH omHOU cBeun? Cmeun Oymem
CUMUTaTh TOYKAMHM, Y KOTOPBIX M3BECTHBl HX IIEJIOYHUCICHHBIE
xkoopauHatel X[1], y[1]; ...; X[N], Y[N] (nauano koopaunar - B 1eHTpe
TOPTA); pa3pe3 He MOXKET IIPOXOAUTH YEPE3 CBEUY.

36. Ha pemerke pasmepa M x N 3amaHbl K TOYek CBOMMH
KoopauHatamu. HeoOxoauMo ompenennuTh, MOXHO JH TIOCTPOHTH
BBINTYKJIBId MHOTOYTOJFHUK TaKOH, 4TO KaKJas TOYKa MPHHAIJICKUT
HEKOTOPOH CTOPOHE.

37. N Touek Ha IUIOCKOCTH 3aJaHbl CBOMMH KOOPJMHATAMH.
Haiitn mopsok, B KOTOPOM MOXKHO COCJUHHTH 3TH TOYKH, UYTOOBI
nonryumiicst N-yronsHUK (T.€. He OBLIO OBI IepeceueHuil CTOPOH).

38. MHOroyroipbHUK Ha IJIOCKOCTH 3aJaeTcsi KOOpIMHATAMH
ceoux N BepmuH B mopsake 00xoma WX IO KOHTYpPY IO YacOBOM
ctpenke. Cuuraercs, 4To KOHTYp caMmolepecedeHni He umeeT. Halitu
IUIOIIAb, IEPUMETP U YIIIbl MHOTOYTOJIbHHKA.

39. OnpexnenuTth KOJIUYECTBO MOBTOPEHUH Kaxaou n3 mudp 0, 1,
2,...,9 B uncie NN (N B crerern N), N < 1000.

40. HarypansHoe uwnciao N>1 mpencTtaBUTh B BHAE CYMMBI
HATYpaJbHBIX YUCEN TaK, YTOOBI MPOU3BEACHUE ATHUX CIIaraeMbIX OBLIO
MaKCHUMaJIbHO.
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ll. A3bIKM nporpaMmmMmmnpoBaHus

JlabopamopHasi paboma Ne 1.
BHympeHHee npedcmasrnieHue
uesioyucrieHHbIx 0aHHbIX 8 IBM PC

Lenv pa6omei. BeIMONHUTH TEPEBOJ 3aJaHHBIX IPEMOaBaTEIeM
Ypcen W3 JECATUYHOM B JBOMYHYIO CHCTEMY cUucleHus. JlaTh ux
BHYTpeHHEee (MaIlMHHOE) TPEICTaBICHHE B COOTBETCTBHM C JMaria-
30HOM B 3HaKOBBIX M 0e33HaKOBEIX (hopmarax tumos Shortint (signed
char), Byte (unsigned char), Integer (int), Word (unsigned int),
Longlnt (int). MammiaHOE TIpeACcTaBiIeHNe JaHHBIX JOJDKHO OBITH JaHO
B IBOMYHON M IIECTHAIIATHPUYHON CHCTEMAX CUMCIICHUSL.

Tlopsook pabomei.

1. BelYuCIHTE JUTS CBOETO BapHaHTA IIENbIC YHCIIA.

2. TlepeBecTr UX U3 ICCATUYHON B ABOMUHYIO (MM NIECTHAIATH-
PHYHYIO) CHCTEMY CUHMCIICHUS.

3. TTony4nTh UX BHyTpPEHHEE MPEICTABICHHE.

4. HammcaTh mporpaMMy OIMCAHHWS OTHX YHCEN Ha s3bIKE
AcceMOiiepa ¥ IOJTYYHTh JTUCTHHT.

5. TIpoBepuTh MPABUIEHOCTh CBOMX BBIKJIAIOK.

B otuere mo nmaboparopHod paboTe MOJDKEH OBITh MpEeACTaBICH
MOIPOOHBIN MPOTOKOJI MEPEBOIA BCEX 3aJaHHBIX YHCEN U3 ACCATHUHON
B JIBOUYHYIO U MECTHAANATHPUYHYIO CUCTEMY CUMCIICHUS.

Bapuanmui

[IpemogaBarens 3amaeT nBa 6a3oBbIX uncna + X u + Y. CryneHT
JIOJDKEH MPUOaBUTH M OTHATH OT HUX Ne CBOEro BapuaHTa.

Hampumep, mycts X = = 6534, Y = £ 70, Ne = 23. Toraa
MOJTy4YaIOTCs CIEAYIOIINE BOCEMb IIeNbIX YUCEel NI Bapuanta Ne = 23,
a MIMEHHO:

1. 6534 + 23 =6557; 5.70 +23=93;

2. 6534 -23=6511, 6.70-23 =47,

3. —6534 +23= -6511; 7. =70+ 23 =-47,
4. —6534 -23 =-6557, 8.-70-23=-93.
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IIpumep pemeHus.
IIpoTokoi mepeBoaa uucen.

47 |2
46 |23 |2
1 22 |11
1 110

[EEN
=B~ on

OIN NN

47d - 00101111b
-47d > 1) 00101111b — aBomuHBI# KO ynca |-47|

OcTalibHBIE YKClIa aHAJOTHYHO.

2) 11010000b — naBepcus
3) +1

11010001b — noTOIHUTENBHBII KO

MammHHoe npeACTaBICHHUE.

Byte Word

Dec Bin Hex Bin Hex
47 | 00101111 | 2F 0000000000101111 | 002F
-47 | 11010001 | D1 1111111111010001 | FFD1
93| 01011101 |5D 0000000001011101 | 005D
-93 | 10100011 | A3 1111111110100011 | FFA3
6511 0001000110011111 | 119F
-6511 1110111001100001 | EE61
6557 0001000111001101 | 11CD
-6557 1110111000110011 | EE33
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daiin auctuHra

Turbo Assembler Version 3.2 23/03/05 09:35:48 Page 1
pervod.asm

1 0000 data segment para public "data“

2 ; Byte

30000 2F db 47

40001 5D db 93

5 ; Word

6 0002 O002F dw 47

70004 005D dw 93

80006 119F dw 4511

90008 11CD dw 4557

10 ; ShortiInt

11 000A 2F db 47

12 000B 5D db 93

13000C D1 db -47

14 000D A3 db -93

15 ; Integer

16 OOOE O002F dw 47

17 0010 005D dw 93

180012 119F dw 4511
190014 11CD dw 4557
200016 FFD1 dw -47

210018 FFA3 dw -93

22 001A EE61 dw -4511
23001C EE33 dw -4557
24 ; Longint
25 001E 0000002F dd 47
26 0022 0000005D dd 93
27 0026 0000119F dd 4511
28 002A 000011CD dd 4557
29 002E FFFFFFD1 dd -47
300032 FFFFFFA3 dd -93
310036 FFFFEE61 dd -4511
32 003A FFFFEE33 dd -4557
33 003E data ends
34 end
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JlTabopamopHasi paboma Ne 2.
BbiqyucneHue yeso4yucsieHHbIX
apugMmemu4ecKkux ebipaxkeHull

Lenv pabomul. BeMUCINTE 33J]aHHOE ILIEIIOYMCICHHOE BBIPAKCHHE
JUTSE UICXOIHBIX JaHHBIX B 3HAKOBBIX (popMmarax mjiuHOH 8 u 16 OwuT:
Shortint (signed char) u Integer (int), ucnons3ys apupmernueckue
onepanmn ADD, ADC, INC, SUB, SBB, DEC, NEG, IMUL, IDIV,
CBW, CWD wu, eciu HyxHO, joruueckue onepanuud XOR, SAL, SAR.
HcxonHbie faHHBIC 3a/1aI0TCSI B CETMEHTE JJAHHBIX. Pe3ynbTaT XpaHUTCs
B CETMEHTE JIaHHBIX.

Bapuanmul

1. (2*c-d+23)/(a/4-1); 16. (c + 4*d — 123)/(1 - a/2);

2. (-2*c+d*82)/(a/4 - 1); 17. (2*c + d - 52)/(a/4 + 1);

3. (c/4-d*62)/(a*a + 1); 18. (-2*c —d + 53)/(a/4 - 1);

4. (b/2-53/c)/(b-a*c + 1); 19. (c*4 + 28*d)/(a*d — c — 1);

5. (25 + 2*alc)/(c*a—-b-1); 20. (c + 23 — b*4)/(a*c/b - 1);

6. (c-d/2+33)/(2*a*a-1); 21. (4*c — d/2 +23)/((a*a - 1);

7. (c*d +23)/(a/2 — 4*d -1); 22. (c/d + 3*a/2)/(c —a-1);

8. (-25/a + c- b*a)/(1 + c*b/2); 23. (2*c/la—d*d)/(d + a - 1);

9. (8*b+1-c)/(a/2 + b*c); 24. (4*a-b-1)/(c/b + a);

10. (21 —a*c/4)/(1 + c/a + b); 25. (c— 33 + b/4)/(a*c/b - 1);

11. (a*b/4 — 1)/(41 — b*a +c); 26. (1+6*a — b/2)/(c + a/d);

12. (4*b/c + 1)/(2*a + a*c — b); 27. (b —b/c + a/d)/(a*b - 1);

13. (c/4 —d*42)/(c + a -1); 28. (25/c—d + 2)/(b + a*a -
1);

14. (a+ b/4 - 1)/(c/3 — a*b); 29. (b*a + c/2)/(4*c - b + 1);

15. (a—c*b + 28)/(4*b/a+ 10;  30. (c*b — 24 + a)/(b/2*c - 1).

JlabopamopHasi paboma Ne 3.
OpezaHu3ayusi ycroeHbIx nepexodos

Ilenv pabomwi. BplUUCIUTh 3aJlaHHOE YCIOBHOE IEIOYHCICHHOE
BBIp@KEHHE Ui AaHHBIX B ¢opmatax Shortint (signed char) u Byte
(unsigned char), wucmoms3ys KOMaHABI CpPaBHEHHS, YCIOBHOTO WU
0e3yciioBHOTO Tepexoja. VcxomHble JaHHbIE BBOJATCS KOPPEKTHO (C
MPOBEPKO Ha O00JIACTh JOMYCTUMBIX 3HadeHwii). Pesymprar X
BBIBOJIMTCS Ha dKpaH.
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Bapuanmui

(a-b)/a+1, ecmu

1. X= 25, ecau
(@a-5)/b, ecmu

(a—-b)/a-31, ecmu

2. X = 2, ecau

(@®+1)/b, ecu

alb+21, ecmu a>h,
3. X= -82, eciu a=Dn,
(a-b)/a, ecmu a<b;

b/a-1, eciu a>h,
4, X = -120, eciu a=»h,
(@*b=9)/b, ecmu a<b;
(alb-1)*a, ecmu a>bh,
5, X = 125, eciu a=Db,
(@*-b)/a, ecwu a<b;
b/a-2, eciu a>b,
6. X= { - 25, eciu a=Dh,
(a-100)/b, ecmu a<b;
alb—2, ecmu a>Dh,
7. X= [ -7, eciu a=Dh,
(a3 -5)/a, ecmu a<b;
(a-b)/a, ecmu a>Db,
8. X= { -2, eciu a=Dh,
(b—45)/a, ecau a<b;
4/a+5, eciu a>b,
9. { eciu a=Dh,
(a? —9)/b 2, eciu a<b;
ald-b, eciu a>b,
10. X = -57, eciu a=Dh,
(@*-5)/b, ecu a<b;
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

alb—-42, ecmu a>bh,
{ eciu a=D>h,
(a® —8)/a eciu  a<b;
b/a-121, ecau a>b,

X = { -117, eciu a=bh,
(3*a-9)/b, ecmu a<b;
alb-7+1, eciu a>bh,

X = { - 95, eciu a=>n,
(b®+5)/a, ecu a<b;
(a-4)/(a+1), ecu a>b,

X = { —55, eciu a=Db,

(b?>-5)/b, ecu a<b;
b/a+5, eciu a>b,

X = -5, eciu a=bh,
(a*a-b)/b, ecmu a<b;

a/b+10, eciu a>bh,

X = -51, eciu a=Dh,
(a*b—-4)/a, ecmu a<hb;
52*h/a+b, eciu a>Dh,

X = —125, eciu a=Db,

(@a-5)/b, eciu a<hb;
(a*b-1/a, ecmu a>b,

X = 105, eciu a=Dh,

(@’ -5)/b, ecu a<b;
1-b/a, ecmu a>Db,

X = -10, eciu a=Dn,
(b?=5)/3, ecu a<b;
(alb+31)/a, ecmu a>bh,

X = — 25, ectu a=h,
(6*b-1)/a, ecmu a<b;
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

(2-b)/a, ecmu a>b,

X = -2, eciu a=Nh,
(@al/b-5)/b, eciu a<b;
(a-b)/a, ecmu a>bh,

X = 23, eciu a=bh,
(@®-5)/b% ecw a<b;
(3*a—b)/5, ecwu a>b,

X = -5, eciu a=Dh,
(@*-b)/b, ecu a<b;
b/(a®-1), ecu a>b,

X = - 78, eciu a=Db,
(a-98)/b, ecmu a<b;

2*alb+1, ecmu a>b,

X = -105, eciu a=Dh,

(b+5)/a3, eciu a<b;

(a—b/a)*10, ecm a>bh,
X = a+ 25, eciu a=Dh,

(a*b-5)/b, eciu a<b;

(a=b)/(a+1), ecau
X = al 25, ecnu
(2*a-5)/b, ecmu
(a*a-b)/2, ecmu
X = -a, eciu
(@*b-5)/b, ecau
(b+1)/a+1, ecmu
X = -b, eciu
(a-5)/b%  ecmu
(a—b?)/a, ecmu
X = 25—-a, eciu
(3*a-5)/b, ecmu

a>bh,
a=bhb,
a<b;
a>h,
a=Dh,
a<b;
a>bh,
a=h,
a<b;
a>h,
a=b,
a<b;
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JlTabopamopHasi paboma Ne 4
TpaHcnayus pa3nuYyHbIX s13bIKOBbIX KOHCMPYKUUU
8 npomMeXxymo4Hoe npedcmasrsieHue

Ienv pabomwei. Hamucath miporpaMmy, KOTOpasl YMTAeT U3 TEKC-
TOBOTO (hailla HEKOTOPYIO SI3BIKOBYIO KOHCTPYKITHIO (OIepaTop IpH-
CBaWBaHUs, YCJOBHEIM OIEpaTtop, ONEpaTop ULWKIA WIA TPOCTYIO
poOrpaMMy) U BBITIONHSET HEOOXOJUMBIE MPeoOpa3oBaHUs MUCXOIHBIX
JIAHHBIX B MPOMEKYTOUHYIO opMy, yKazaHHYIO B 3aqanuu. [Ipu BBOJIE
JAHHBIX W3 TEKCTOBOTO (haiija HEOOXOAMMO BBITIOJHUTH CHHTAK-
CUYECKHI KOHTPOJIb.

Bapuaumui

1. 3agaHHOE mpOCTOE BBIPAKECHUE, HE COJEpXKAallee BHI30BOB
(yHKIME W oOpallleHHid K 3JIeMEHTaM MAacCCHBOB, mpeoOpa3oBaTh B
0o0paTHYIO TOJBCKYIO 3amuch. [lo momy4eHHOW OOpaTHOW IMONBCKON
3aIMCH MOCTPOUTDH TPEXAAPECHYIO MOJIEIIb.

2. TToctpouts rpaduk ¢pyukuuun y =F(X) Ha opeske [a, b]. F(X)
BBOJUTCS C KIABHATYPhl M MOXKET COJIEPXAaTh BBI30OBBI (DYHKIIHH.
Hanpumep, y = x°*sin(x), y = 2x*+5x-4 u 1. 1. Habop BO3MOKHBIX
(yHKIUH, UCTIONB3YEMBIX B BRIPAaXKCHUH, OTPAaHIUEH.

3. 3alaHHOE IPOCTOE BRIPAKEHUE, COIEPIKAIICe BHI30BBI ()YHKIIHIA,
npeoOpa3oBatk B OOpaTHYI MOJBbCKyl0 3anmch. Hampumep, Yy=f(l,
J+g(x+y), K*L, x(l, J), 5)+2x.

4. IlocTpouTh 0OpaTHYIO TOJBCKYIO 3aIllUCh JUISI YCJIOBHOTO
oreparopa (BO3MOXXHO BIJIOKEHHE OJIHOTO YCIOBHOI'O oIeparopa B
npyroii. Hanpumep, if A then B else if C then K;)

5. 3agaHHOE MPOCTOE BHIpAKEHWE, HE COJNEp)Kallee BHI30BOB
¢GyHKIME W oOpameHMH K JJeMEHTaM MacCHBOB, NpeoOpa3oBaTh B
0o0paTHYIO TOJBCKYIO 3amuch. 110 TMOIydeHHOW 0OOpaTHOW IOJIBCKOH
3aIMCH MOCTPOUTH OJJHOAIPECHYIO MOJIEIb.

6. 3amaHHOe TmMPOCTOE BBIPAKEHHE, HE CcoJiepXKaliee BHI30BOB
(byHKIM W oOpamieHnd K 3JIeMEeHTaM MAacCHBOB, MpeoOpa3oBaTh B
MIPSIMYO TTOIBCKYIO 3aITUCh.

7. BoccTaHOBUTH IIPOCTOE BRIPAXKECHUE I10 3aJaHHOMN ero 00paTHOM
IIOJIBCKOM 3aIUCH.

8. BoccraHoBHTH MpocTOE BBIpAXKEHUE IO 33JaHHOW €ro MpsMOi
IIOJIBCKOM 3aIUCH.
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9. 3agana oOpaTHas ONBCKAs 3aMCh HEKOTOPOT'O MPOCTOTO BBIPa-
JKEHHsS, HE COACPIKAIIEro BXOXKACHUH HMACHTHU(PHUKATOPOB. Brrumcianute
3HAa4YEHUE STOTO BBIPAKEHHU.

10. 3ajmana mnpsiMas TOJbCKAas 3alKMCh HEKOTOPOTO IPOCTOIO
BBIDOKEHHS, HE COAEPXKAIIEr0 BXOXICHUH HIECHTH()UKATOPOB.
BbruncinTh 3Ha4eHUE 3TOIO BBIPAKEHUS.

11. OmnpenenuTh, SKBUBAJCHTHBI JTU JBE 3aJaHHBIC JIOTUYECKUC
($hopMybI.

12. Ilo 3aganHOM TOTHUECKON (POpMYyJie IIOCTPOUTD
9KBUBAJICHTHYIO JIOTHUECKYIO (DOPMYITY, B KOTOPOU 3HAK OTPUIAHHUS
BCTPEYAETCS TOJBKO MEpe MEPEMEHHBIMU. Y Ka3aHusl.
Bocnonb3oBaTbest 3KBUBaJICHTHBIMU ITPE0OPa30BaHMUSIMU:

NOT NOT nepemenHas =» nepeMeHHast

NOT(dpopmynal OR dopmyna2) = NOT (popmymal ) AND
NOT(popmyna2)

NOT(popmynal AND dopmymna2) = NOT (popmynal ) OR
NOT (dhopmyna2)

13. Ilapy cko0oK B JOrHUYecKoil popMyIiie Ha30BEM U3ObIMOUHOIL,
ecim mocie ee ynaneHus (QopmMyia OCTaHETCS SKBHUBaJIEHTHOH
UCXOAHOH. YJanuTh BCe HU30BITOYHBIC Mapbl CKOOOK B 3aJaHHOMN
hopmyue.

14. B 3amaHHO#N JTHMHEWHOW MpOTrpaMMe YAATUTh TIEPBBIA ONEpaTop
Ka)KIO0HM Maphl CIEAYIOMUX IPYT 3a JPYrOM ONepaTopoB B cliydyae, eciiu
UX JIeBble YacTH COBIAJAIOT, a IpaBas 4acTb BTOPOTO OlepaTropa He
CONCPXKUT BXOXKICHUM MEPEMEHHOH, COBMANAIOIIEH C €ro JeBOu
YacThIO.

15. Bxoxknenue omepatopa A JHMHEHHON NporpamMMbl Ha30BEM
M30BITOYHBIM, €CJIN CPEAH MPENIIECTBYIOIINX €My MMEETCs elle OJHO
BXOXKJCHHE ITOTO OIEepaTopa, MPHUYEM JIEBbIE YACTH BCEX ONEPATOPOB,
HaXOSIIUXCA MEXIY NIBYMS STHMM BXOXAECHHSAMH, a TaKXe JieBas
9acTh CaMOro oleparopa HE BCTPEUYaIOTCs B MPaBOM YacTH oleparopa
A. Hanpumep, BTOpoe BXOXJAECHHE ollepaTopa X:=y+Z B JIMHEHHOI
nporpamMme «X:=y+z; U:=U-Z; X:=y+z;» wu30bITouHo. B 3amaHHON
JMHEHHOH MporpamMMe YAajduTh BCe U30BITOYHEIE.

16. Bxoxnenne omeparopa A B JIHHEHHYIO TpOrpaMmy
Ha3bIBAETCSI HECYLIECTBEHHBIM, €CIM CPEIOH CIEAYIOIIUX IIOCJIe HEro
OIIepaTOpPOB MMEETCS €Ille OJHO BXOXKJEHHUE omepartopa, ckaxem B, c
TO ¥ XK€ NEepEeMEHHOW - JIEBOM YacThlo, 4TO M y A, MpuyeM 5Ta
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NepeMeHHass He BCTpeYaeTcsl B IPAaBOM 4YacTH HM OJHOTO M3 OIepa-
TOpPOB, HaxonAmuxcs Mexay A u B. Hanpumep, Bxoxxnenue onepatopa
X:=U+V B TUHEHHYIO TporpaMMy «X:=U+V; U:=U*Y; X:=y-U» HeCyIIeCT-
BEHHOC. YJAJIUTh BXOXIEHHUSA BCEX HECYIIECTBEHHBIX OINEPAaTOPOB U3
3alaHHON TMHEHHOU MPOrpaMMBl.

17. Ilo 3amaHHOW JIMHEWHON MporpaMMme, B KOTOPOH IOCIICTHUH
orepaTop COJCPKUT B JeBoi yacTu nmepemenHyo RESULT, noctpouts
MIPOCTOE BBIPAYKEHHUE, 3HAUEHUE KOTOPOTO COBMANAET C TEM 3HAUCHUEM,
koTtopoe momydaer mnepemeHHas RESULT mnocne wucnonHeHus
JIMHEHHOU MpOrpaMMBl.

18. YopocTuth 3aaHHYIO NMPaBIONON00HYIO MPOCTYIO MPOrPaMM-
My, 3aMeHssi Besakui omeparop IF xoncmawmal 3uax-ommowienus
xoncmanma? THEN onepamop nHa onepamop B ciiydae UCTUHHOCTH
YCIIOBHUSI WM YJalidd 3TOT YCJIOBHBIM OIMEpaTtop B CiIydae JIO)KHOCTU
YCIIOBHSL.

19. IlpoBeputs MpaBaONOAO0OHOCTD 3aJaHHOM MPOCTON MPOrpaMM-
Mbl. [IpocTtas mporpamma COAEpKUT pas3feNl OMHCAHUS MEePEMEHHBIX,
OlepaTop NPUCBaMBAaHUS, COCTaBHOW ONeEpaTrop, KOPOTKUH YCIOBHBIN
oneparop. IIpoctas mporpaMma Ha3bIBaeTcsi NPaBAONOAOOHOM, e€ciu
BBITIOJTHEHBI CIIEAYIOIINE YCIOBHS:

a) KaXaas U3 MEepEeMEHHBIX, BCTPEHAIOIIUXCA B I1OCIIEIOBATENb-
HOCTH OIIEpaTOpPOB Teja HpPOrpaMMbl, ONKCaHa, T.€. BCTpEHaeTcs B
CITUCKE TIEpEMEHHBIX MTPOrpaMMBbl, IPUYEM POBHO OAMH Pa3;

0) B mporpamMMe HeT OoJjblile HU OJHOW MEpEeMEHHOW, COBMaja-
IOLIEH C Ha3BaHHEM IPOrPaMMBbl;

B) K&KIOMY HCIIOJIb30BAHUIO IIEPEMEHHONW TEKCTyaJabHO IIpel-
HIECTBYET XOTs1 Obl OJWH OIEpaTop NPUCBAWBaHUS 3TOH MEepeMEHHON
WM OIlEpaTop BBOAA 3TOM MEPEMEHHOM.

20. BeIMmoyIHUTD 3aaHHYIO JIMHEHHYIO NPOrpaMMy Ul 3aJaHHBIX
HaYyaJbHBIX 3HAYEHHH BCEX BCTPEYAIOIIMXCS B HEW INEepEeMEHHBIX.
Onpenenuts 3HAYEHUS O3TUX I[E€PEMEHHBIX TII0CJI€  BBIMOJHEHUS
JIMHEHHOU MpOorpaMMBl.

21. U3z-3a HemocMoTpa MpOTrpaMMHUCTa OBIT yTEpsSH pa3zael
OMHCAaHMS TEPEMEHHBIX MPaBIOMONO0OHON TPOCTOH MPOrPaMMBI
(cmotpum 3amanue 19). BocctanoBuTs ero.

22. Peann3oBaTh yHpoIIEHHE JOTHYECKUX (OPMYIT OTHOCHTEIHEHO
npaBuII IpeoOpa3oBaHus, 3aJaHHBIX CISIYIOIUX CXEMaMH MPaBHIL:
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TRUE OR ¢opmyna = TRUE

TRUE AND dopmyna = popmyna

dopmyna OR TRUE = TRUE

dopmyna AND TRUE =» dopmyina

NOT FALSE =>» TRUE

NOT TRUE = FALSE

23. Peanm3oBarh ynpolieHUe JIOTHIECKUX (HOPMYI OTHOCHTEIBHO
NpaBJI MPeoOpa30BaHMs, 3aJAHHBIX CICIYIOMINX CXeMaMH TIPaBHIL:

dopmyina OR dopmyna = hopmyna

tdopmymna AND dopmyna = dhopmyia

FALSE OR ¢opmyna =» dpopmyna

dopmyna OR FALSE = popmyna

FALSE AND ¢opmyna = FALSE

dopmyia AND FALSE =» FALSE

24. CocTaBUTh TaONMIly UCTUHHOCTH JUIS 33JaHHOH JIOTMYeCKON
(dbopmynsI.

25. 3ajaHHOE TIPOCTOE BBIPAXKEHHUE, COJepiKallee BHI3OBHI (PYHK-
U 1 0OpaIeHust K 2JIEMEHTaM MacCHBOB, PeoOpa3oBaTh B 00paTHYIO
nosbekyto 3amuck. Harmpumep, Y=f(A[l, J+g(x+y), K*L], x(1, J), 5).

26.Yto OyzmeT BBIBEJCHO HA JKpaH B pe3yJbTAaTe BBITIOJHEHUS
[PaBIONIOA00HON MPOCTOM MPOrpaMMbI?

27. TloctpouTs OOpaTHYIO TMOJNBCKYIO 3alMCh Uil OIlepaTropa
IUKJIA.
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KomaHObI accembniepa
PEXXUMBI AIPECALIUU, ONTPEJEJSIEMBIE IOCTBAUTOM

MpunoxeHne 1.

MOD 11 11
riv | 90 01 10 W=0) | (w=1)
000 | [BX+SI] | [BX+SI]+D8 | [BX+SI]+D1 AL AX

6
001 | [BX+DI] | [BX+DI]+D8 | [BX+DI]+D1 CL CX
6
010 | [BP+SI] | [BP+SI]+D8 | [BP+SI]+D1 DL DX
6
011 | [BP+DI] | [BP+DI]+D8 | [BX+SI]+D1 BL BX
6
100 [SI] [SI]+D8 [SI]+D16 AH SP
101 [DI] [DI]+D8 [DI]+D16 CH BP
110 D16 [BP]+D8 [BP]+D16 DH Sl
111 [BX] [BX]+D8 [BX]+D16 BH B]|
00 | ES [TPUMEYAHUE
W=0 6aiit, W=1 cmoBo; D=1 B peructp, D=0 u3
perucrpa; D'=1-D;
01 | CS V=1 cyerumk B perucrpe, V=0 cueTdnk
HETIOCPEICTBEHHBIN OnepaH
R/M-peructp nnn mamsate; REG-06mmii peructp;SEG-
10 |ss CETMEHTHBIN PETUCTP
S=0 pacmmpenue (8->16)ne npousBoautcs; S=1
pacuIipeHne MPOrU3BOUTCS
11 | Ds D8 nenocpencTeeHHbIi onepan 6aiit, D16
HETIOCPECTBCHHBIH ONEpaH]] CIOBO
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lMpunoxeHue 2.

Cmpykmypa npo2paMMbl
TITLE < PasmecTtute 3gecb 3arorioBok>

PAGE ,132
STAK SEGMENT PARA STACK ‘STACK’
DB 64 DUP (‘STACK)
STAK ENDS
DATA SEGMENT PARA PUBLIC ‘DATA’
,<IIOMECTHUTE 31€Ch JaHHBIC >
DATA ENDS

;<Ecmu tpebyetcs oneparop EXTRN, momectute ero 31ecs>
;<Ecnu tpedyercs onepatop PUBLIC, nomectute ero 3mecs™>

CODE SEGMENT PARAPUBLIC ‘CODFE’
START: ASSUME CS:CODE, SS:STAK, DS:DATA
MOV AX, DATA
MOV DS, AX

;<ITomecTute 3716CH KOMaHILL>

MOV AH, 4CH
INT 21H

CODE ENDS
END START

Co3nanue 0OBEKTHOTO MOJTYJISI

TASM /ZI UMS.ASM, , ,

Co3naHue 3arpy309HOTO MOYJIS

TLINK /V UMSA.0BJ+ UMSsI1.0BJ+ UM512.0BJ
3amyck OTiIaanuKa

TD UMSL.EXE
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lpunoxe+ue 3
lMpumep makpobubruomeku
init macro
; Makpoc HacTPOWKH
assume  cs:code, ss:stac, ds:data
mov ax,data
mov ds,ax
endm

vvod_str macro str
,BBOJL CTpOKI/I C KJIaBUATYPbI

push ax ; CTpOKa OIMCaHa B CETMEHTE JaHHBIX

push dx ; manpumep Strl db 10, 11 dup (?)

lea dx, str ; 10 — MmaxcuManpHas JIUHA

mov ah, Oah ; mo azgpecy Strl+l samumeTcs Tekyiuas AJHMHA
int 21h ; c azmpeca Str+2 - ctpoxka

pop dx Mo [ [ [w [ [e [ v [ [ ]
pop ax

endm

out_str macro str
;BbIBOZI CTPOKM Str Ha SKPaH
push ax ; CTpOKa OolMcaHa B CETMEHTE JaHHBIX
push dx ; HATIpUMEpP
lea dx,str ;strldb 10, 13,’Beemure matpuiy’,10,13,’$’
mov ah, 09h
int 21h
pop dx
pop ax
endm

clear macro
;OUMCTKa dKPaHa
push ax
push bx
push cx
push dx
mov ax, 0600h
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mov bh, 07
mov cx, 0000
mov dx, 184fh
int 10h

pop dx

pop cX

pop bx

pop ax

endm

kursor macro stroka, stolbec
;YcTaHoBKa Kypcopa B 3a1aHHyro mosuiuio (Stroka, stolbec)

push ax

push dx

push bx

mov ah, 2
mov bh, 0
mov dh, stroka
mov dl, stolbec
int 10h

pop bx

pop dx

pop ax

endm

VyV_matr macro matr, razmern, razmerm

; BBIBOJ MaTpuLbl HA SKpaH
local cikl, cikl2

push ax

push bx

push CX

push Si

push dx

push bp

mov bh, 0

mov ah, 03 ; ureHue MOMOKEHHS Kypcopa
int 10h ;dh — ctpoka, dl — cTonGer.
inc dh
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mov dl,8

kursor  dh, dl ; IEPEBOJ] Kypcopa Ha CIIEAYIOIIYIO CTPOKY
mov CX, razmern
mov bp,0 ;bp —cMmermenve o cTpoke
mov si,0 ;SI — CMEIIeH e o CTONOIY
cikl: push cX ; IIAKJI TTO CTPOKAM MaTPHIIBI
mov CX, razmerm
cikl2: mov al, matr[bp][si]; unk:x BeIBOA CTPOKK MaTPUIIBI
cbw
call write ; BBIBOJ] 2JIEMEHTa CTPOKU
inc si ; IEPEXOJT K CIICAYIONIEMY JIEMEHTY CTPOKH
MaTpHIIbI
add dl, 4
kursor  dh, dl ; TIEPEBOJT Kypcopa JUIst BHIBOJIA CIICIYIOIIETO
loop cikl2 ; DIIEMEHTa CTPOKH
add bp, si ; IEPEX0JI K CIIETYIOIEH CTPOKE MaTPHIIBI
mov si,0
inc dh
mov dl,8
kursor  dh, dl ; IEPEBOJT Kypcopa Ha CJIE/IYIOIYI0 CTPOKY
pop X
loop cikl
pop bp
pop dx
pop Si
pop cX
pop bx
pop ax
endm

v_matr macro matr, razmern, razmerm
; BBO# MaTpusl

local cikl, cikl2
push ax
push bx
push cX
push Si
push dx
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push
mov
mov
int
inc
mov
kursor
mov
mov
mov
cikl: pushcx
mov
cikl2: call
mov
inc
add
kursor
loop
add
mov
inc
mov
kursor
pop
loop
pop
pop
pop
pop
pop
pop
endm

bp

bh, 0
ah, 03  ; uyTeHume moNOKEHHS Kypcopa
10h ;dh — cTpoxka, dl — cronbern
dh
dl, 8
dh, dl ; TIEPEBOJT Kypcopa Ha CIEAYIOIIYI0 CTPOKY
CX, razmern
bp,0 ;bp —cMerenue o cTpoke
si,0 ;Si — cMelIeHue mo CToNoIy
; IAKJT TI0 CTPOKaM MaTPHIIBI
CX, razmerm
read ; IMKJI BBOJIA CTPOKHU MaTPUIIBI
matr[bP][si].al
Si ; IEPEXO/ K CIIC/I. SJIEMEHTY CTPOKH MaTpPHUIIbI
dl, 4
dh, dl ; TIEPEBOJT Kypcopa ISl BBOJIA CIICIYIOIIETO
cikl2 ; DIIEMEHTa CTPOKH
bp,si ; IEPEXO/I K CIICIYIONIEH CTPOKE MATPHIIbI
si,0
dh
dl,8
dh, dl ; TIEPEBOJT Kypcopa Ha CIEAYIOIIYIO CTPOKY
cX
cikl
bp
dx
S
CcX
bx
ax
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Penaxrop, koppekrop A.A. Ananbesa
KommetorepHslit Habop, O.B. Brnacora, O.I1. [Tonskosa
KomnsrorepHas Bepctka W.H. IBanoBO#

IMoamucano B medats 17.05.05. ®opmat 60x84/16. Bymara Tur.
Ven. neu. 1. 2,79. Yu.-u3a. 1. 1,5. Tupax 50 3k3. 3aka3

OpuruHan-mMakeT MOJrOTOBJICH
B pellaKIMOHHO-U3/1aTeNIbcKOM oTaene SAPTY
Ortneyarano Ha pusorpade
SIpocnaBckuil rocyJapCTBEHHBIN YHUBEPCUTET.
150000 Spocnasns, yn. CoBerckas, 14.



HaumenoBanue

Coaep:xanue H3mensieMble
onepanuu Onepanabl Koa koMaHabI
onepauuu ¢aaru
MHueMoOKO/

R/M,REG 1000 10 D W MOD REG R/M
Mepecbutka HEITIOCP = R/M 1100 011W MOD 000 R/M D8 D16
MOV dst src dst « src HEITOCP>REG 1011 W REG D8 D16 He menstoTcs

’ IMAMSTE >AX/AL | 1010 00 D° W adrm adrs

R/M,SEG 1000 11 D 0 MOD 0 SEG R/M
ONOKITE B CTeK R/IM 11111111 MOD 110 R/M
PUSH opr REG 0101 0 REG He menstrorcs

SEG 000 SEG 110
Basrts 15 creka R/M 10001111 MOD 110 R/M
POP opr REG 0101 1 REG He menstores

SEG 000 SEG 111
g)gasr:; crex 1001 1100 He menstores
Sg::ﬂ 13 crexa 1001 1101 He menstores
EEJ;I;TKH B CTeK 0110 0000 He menstorcs
EEJ;I;TKH 13 crexa 0110 0001 He menstores
[MepecranoBka Dst&src REG,R/M 1000 011 W MOD REG R/M He ersiores
XCHG dst,src src€dst REG,AX/AL 1001 0 REG
[Tepechin. anpeca dst&anp.scr REG16<ITIAMSATH | 1000 1101 MOD REG R/M He menstrorcst

1




LEA dst,src

3arp. cerm. JaHH.

dst&amp.scr

LDS dst src DS<SEG scr REG16,JTAMATH32 | 1100 0101 MOD REG R/M He menstrores
3arp. cerm. ES. dst€&anp.scr
LE%’ dstsr ES GSEPG <o REGI16,TAMSITB32 | 1100 0100 MOD REG R/M He menstores
REG,R/M 0000 00 D W MOD REG R/M
CrnoxxeHue dst<dst+sre R/M+HEIIOCP. OII. | 1000 00 SW MOD 000 R/M D8 D16 | SF ZF CF OF
ADD dst,src AX/AL+HEITIOCP.O | 0000 010 W D8 D16 PF AF
IT
CroxeHue ¢ dst&dst+src+CF | REG,R/M 0001 00 D W MOD REG R/M
MIEPEHOCOM R/M+HEITOCP. OIT | 1000 00 S W MOD 010 R/M D8 D16 | SF ZF CF OF
ADC dst,src AX/AL+HEIIOCP.O | 0001 010 W D8 D16 PF AF
IT
VBenuueHne R/IM 1111 111 W MOD 000 R/M SF ZF CF OF
wa 1 INC opr opr<-opr+1 REG 0100 0 REG PF AF
Brranranue REG,R/M 0010 10 D W MOD REG R/M
SUB dst,src dst<dst-src R/M-HEITIOCP. OIT | 1000 00 SW MOD 101 R/M D8 D16 | SF ZF CF OF
AX/AL- 0010 110 W D8 D16 PF AF
HEIIOCP.OII
Brrauranue ¢ dst<dst-src-CF REG,R/M 0001 10 D W MOD REG R/M
MIEPEHOCOM R/M-HEITIOCP. OIT | 1000 00 SW MOD 011 R/M D8 D16 | SF ZF CF OF
SBB dst,src AX/AL- 0001 110 W D8 D16 PF AF
HEIIOCP.OII
Jlexpement R/M 1111111 W MOD 001 R/M SF ZF CF OF
DEC opr opr<-opr-1 REG 0100 1 REG PF AF




ﬁ%“g‘;;}r‘“e 3Haxa opré& (-opr) R/IM 1111 011 W MOD 011 R/M gE iFF CFOF
VYMHOXK. O€33H. AXEAL*sre
MUL src DX:AX & X*sre R/M 1111 011 W MOD 100 R/M CF OF
YMHOK. 3HaKOB. AXEAL*sre CF OF
IMUL src DX:AXEAX*sr | RIM 1111 011 W MOD 101 R/M

c

AL<AX div src

AH&AX mod
Henenne SrC . Heolbe1e1eHE
0€33HaKOBOE AXEDX:AX R/M 1111 011 W MOD 110 R/M pex
DIV src div src o¢

DX<DX:AX

mod src

AL<AX div src

AH&AX mod

src
Aenenme 3uax. AXEDXAX | RIM 1111 011 W MOD 111 R/M Heonpeneners
IDIV src . oc

div src

DX€EDX:AX

mod src

REG,R/M 0011 10 D W MOD REG R/M

CpaBHeHue opl-0p2 R/M- venocp. on 1000 00 SW MOD 111 R/M D8 D16 | SF ZF CF OF
CMP op1,0p2 pi-op AX/AL- nerocp. o | 0011 110 W D8 D16 PF AF
Hp“eo6pa3OBaHne AXEAL 1001 1000 Heonpenenenn
baiiT-cioBo oe




CBW

[TpeobpazoBanue

CJ10BO-1IB.CITIOBO DX:AX€AX 1001 1001 Heonpenenern
CWD 0¢
Ortpuianue
Ng’T opr opr & opr RIM 1111 011W MOD 010 R/M
REG,R/M 0010 00 D W MOD REG R/M
RO dsté-dst&src | RIM & nenocp. on | 100000 S W MOD 100 R/M D8 16 | 5 ZF PF
‘ AX/AL &uenocp.on | 0010 010 D8 D16




REG,R/M 0000 10 D W MOD REG R/M SF ZF
AMZBIOHKIIS | (o ho o R/M v Hemocp. on 1000 00 S W MOD 001 R/M D8 D16 PF
OR dst,src AXI/AL v nenocp. on | 0000 110 W D8 D16 CF=OF
Hckmovaro- REG,R/M 0011 00 d w mod reg r/m SF ZF
lee nim dst<dst & R/M @ wenocp. on | 100000 S W MOD 110 R/M D8 D16 | PF
XOR dstsrc | dst<-dst@sre AX/AL ® merocp. | 0011 010 W D8 D16 CF=OF
OH ==
REG,R/M 1000 010 W MOD REG R/M SF ZF
IIpoBepka GuT Dst & src R/M & menocp. on 1111 011 W MOD 000 R/M D8 D16 PF
TEST st,src AX/AL & wnenocp. | 1010 100 W D8 D16 CF=OF
o1l ==
Jlor. caBur
BJICBO l[cf] fopr |+0 RI Mé)}ée“""p o 1101 00 V W MOD 100 R/M ﬁE é';
SHL opr,cnt o
Jlor. caur
BIPABO 0— [op—— [cfF> | R/M menocp.on 1101 00 V W MOD 101 R/M SF 2P
SHR opr,cnt mwm CX PF CF
Apucdwm.
Cnsur BieBo | opré-opr<2cnt Igy"‘e“""p' OMHIH | 1101 00 V W MOD 100 R/M ?E é';
SAL opr,cnt
Apucdwm.
Cewr BripaBo | opré-opr/2cnt I;I(VLHGHOCP' OMAIM | 1101 00 V W MOD 111 R/M ﬁE éi
SAR opr,cnt




Ilukin..cnpur

Y

SF

BJIEBO ZF
ROL opr,cnt R/M,uenocp. on mwu CX | 1101 00 V W MOD 000 R/M PE
CF
Ilukin. cnBur SF
BIIPaBO | opr I, | cf —L R/M,uenocp. on wm CX | 1101 00 V W MOD 001 R/M g:;
ROR opr,cnt
CF

Iuxkn..cnpur SE
BIIEBO € h cf je—_opr ‘IJ R/M, enocp. o wm CX | 1101 00 V W MOD 010 R/M ZF
nepeHoc. PF
RCL opr,cnt CF
Iukn. cnpur SE
BIIPaBO C Lr 1J ZF
Hepen. opr | 7| cf R/M,uenocp. on wm CX | 1101 00 V W MOD 011 R/M PE
RCR opr,cnt CF

KopoTtxkuit 1110 1011 ampec
BesycnoBHbIH [psimoii BayTpucerment. | 1110 1001 adrm adrs
nepexon Koceennblii BHyTpucerm. | 11111111 MOD 100 R/M
JMP anpec [TpsiMOii MEKCErMeHTH. 1110 1010 adrm adrs segm segs

KocBeHHBII MeKcerm. 11111111 MOD 101 R/M

Ipsimoii BayTprcerment. | 1100 1000 adrm adrs
BI’?OBaHOH_ Koceennblii BHyTpucerm. | 11111111 MOD 010 R/M H:
NPOrpamMmb IpsMoii MeKCErMEHTH. 1001 1010 adrm adrs segm segs Mert
CALL aapec 10TCA

KocBeHHbIi MeXKCErM.

11111111 MOD 011 R/M
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LOOP wer. CX<&CX-1,CX=0 E2 cmemenne
LOOPE wer. CX€CX-L, Kopotkue nepexoant El cmemenune
= | LOOPZ wer. CX#0 wmm ZF=1 ot —128 10 127
£ | LOOPNE wm. CX<&CX-1, E0
= | LOOPNZ w. CX#0 unu ZF=0 CMEICHIE
JCXZ metka CX=0 E3 cmemenue
jg ;;IJ:l: I op2 ZF=1 JIro0b1e 74 cvermenie
jsg ;[I):lzz)t op2 ZF=0 JioGbie 78 omerenue
JL/JNGE opl < op2 3HaKOBbIE 7C cMmenienue
5( JLE / ING opl <= op2 3HAKOBEIE 7E cMelenue
?é JG /INLE opl >op2 3HAKOBbIC 7D cMmeleHre -
2 JGE / JNL opl => op2 3HAKOBbIE 75 cMmelenue OCJIC KOMAHIBI
= [ IB/INAE opl < op2 Bes 3naka 72 cMelieHe CMP it kovaiz,
% JBE / INA opl <= op2 be3 3Haka ;?;i;lﬂ_mmnx
5 [opropE PF=0 76 ememerie
> [JATINBE opl > op2 Bes sHaka 77 cMelwcHue
JAE / JNB opl => op2 be3 3naka 73 cMeleHue
JO OF=1 7A cMelieHue
JS SF=1 70 cMmenieHue
JNO OF=0 71 cMmeuienue
JNS SF=0 79 cMmenieHue




Bosspar u3 Hanexuit 1100 1011
HOHHPSEP?MMM [— 1100 0011 He mensrorcs
Bosspar u3 N- 9uciio 6aiToB Hanexuit 1100 1010 D8 D16
MOJIIPOTPaMMBI 3aHUMaeMble T 1100 0010 D8 D16 He mensitores
RET n napaMeTpaMu B CTEKe
IIpepsiBanue
INT Homep 1100 1101 Homep IFTP
Ounctp Guar DF _
CLD DF=0 FC
Ycranos.dutar DF _
STD DF=1 FD
Ouucts duar CF _
cLC CF=0 F8
Wzmen. daar CF 1
CMC CF=1-CF F5
VYcranos.¢uar CF _
STC CF=1 F9




MHdbopmaTuka

JlTabopamopHbIU npakmMuKym
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