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NPEJNCJIOBHE

~ COopHHK COIEpXKHT YyNpa)KHEHHS M 3aJaud 10 S3HIKY
INackam [1, 3, 5, 6, 7, 10, 11] u mporpaMMHpOBaHHIO Ha
Hem. HaGop ynpaxHeHu#l cocTaBjeH C y4eTOM ONbiTa Ipo-
BeJIeHHs MPAKTHUECKUX 3aHATHH NO NPOrpaMMUPOBAHHIO HA
(akyabTeTe BEIYHUCIMTENBHOH MaTeMAaTHKH U KHOEDHETHKH
MockoBckoro ynupepcutera. McnospaoBaHbl Takxke ynpax-
HEHMsl M3 JPYrHX 3ajauHHKOB [2, 4, 8, 12]. Ina BEIDOJ-
HEHHMsi GONBIIMHCTBA YIpaXKHEHHA JOCTATOYHO «3IPABOTO
CMBICJIa», 3HAHUA SJIEMEHTAPHOH MAaTeMaTHKH H HayaJbHBIX
CBeZieHN# M3 MATEMAaTHYECKOTO aHAaJh3a M JIAHEHHOH ajare6phl.
B oCTanbHEIX Clydasx JalOTCS HeOOGXOAMMBlE NOSICHEHHS,
C6opHUK fBJAsSIETCS JONOJIHEHHEM K yueGHOMY noco6uio
[1], nosTomy B HeM HCHOJBL30OBaH TOT XKe MOPSAOK PACCMOT-
penust Tem no ITackamo, uto u B sToM nocoGuu. OnHako
C¢OOpHHMK MOXeT ObITh HCNOJB30BaH H HE3aBHCHMO OT IOCO-
6ua; npu TOM CJelyeT YYMTHIBaTh, YTO paccMarpuBaemast
gepcus Ilackansd coOOTBETCTBYET MeXIYHapOJAHOMY CTaHAApTy
sroro sasbika (ISO 7185—1983, yposerb 0) co caenyrommmu
H3MEHEHHSIMH! HCKJIIOUeHHl 3alUCH C BapHaHTaMH, B aida-
BUT f13blKa BBEeJieHbl pYCCKHe OYKBHI.
' YnpaxHeHus cGOpHHKa OXBaThiBaloT Bce Tembl mo Ilacka-
mo u crpynnupoBansl B 17 paspenoB. Kaxpwii paszen
c60pHHMKA NOCBSALIEH OJHOMY M3 NOHSITHA s3bKa (WJIH He-
CKOJIbKMM TECHO CBSI3aHHHIM NOHATHAM). Paspen HaunHaeres
€ ynpaxHeHMH, aKNeHTHPYIOUHUX BHHMaHHE HAa CHHTaKeHce
1 ¢€MAaHTHKe STOrO MOHATHS, Ha €ro HasHayYeHHH H THIHY-
HEIX CJIy4YasiX HCIOJIb30BaHHSA, Ha OMMOKaxX, BCTpeYalOWIHXCH
y HauyHAlOWMX NPOTPaMMHUCTOB. 3JleCh Ke pacCMaTpHBaloTes
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npUeMbl NPOrPaMMHPOBAHHA M aJrOPUTMbI, YacTo BCTPeYaio-
myecss Ha MpakTHKe. [l MHOrMX W3 STHX YIpaXKHEHUH B
KOHIE COOpHHMKA NpPUBEJEHB OTBETHl HWJU pelleHHs; TaKue
ynpaxKHeHHUsl NOMeYeHbl 3Be3ZouKoH. B KoHue pasfgena cob-
paHBl yrpaxkKHeHUs Ha cocrtaBjeHue mnporpamM. OHu npea-
HasHaueHbl JJI CaMOCTOATeNbHOH paCoThl, MOSTOMY HX pe-
IIEHUS] He NPUBOAATCS, ONHAKO B HEOGXOAMMBIX CJAy4asx
JIAI0TCA PEKOMEHJAIUN WJIM TOACKA3KH,

Hymepanusa ynpamHeHHH B KaXIOM pasielie HadHHaercs
¢ 1. Muorue ympaxHeHHs UMEOT BAapHAHTHl, KOTOphIE 060-
3HAYAIOTCA HAuaJbHEIMM OyKBaMH pycckoro ajdasuta. [lpu
CCbIJIKE Ha YIpaKHEeHHe YyKas3blBaeTCh HOMep pasjesa H HO-
Mep yNpaxKHeHHs B pasfese, a ecjau Hajno, To M OyKBa Ba-
puaHra.

Jns coxpameHus (opMyJaHpPOBOK yHpaxHeHUd B cOOp-
HHKe HCNOJIB3YIOTCH CJeAyIoliue COIVIallleHHU .

®pasa «HaliTH OMOKHM B IPOrpamMMe» O3HAYaeT, HTO HAJ0
HE TOJILKO yKa3aTb Bce OLIMOKM B NMPUBEJEHHOH Mporpamme,
HO M OGBSICHHTb, KakHe IpH 3TOM npaBujia Ilackans Hapy-
mwensl. CiieflyeT yuHTBIBATB, 4YTO OIIMOKH MOTYT OBITh He
TOJBKO CUHTAKCHYECKHMH HJIM CEeMaHTHYECKUMH, HO U OuIuG-
KaMH nepuoja cueTa (HampuMmep, B NpOrpaMme HCHOJb3yeTcs
nepeMeHHast, KOTOPOH He NPHCBOEHO Haya/JbHOE 3HAYeHHE).

Ecan dopmy/nupoBka ympakKHeHHs] HauMHAeTCsl C MpejJio-
wenus «[IporpamMma.», TO pelleHHe MPEAJIOKEHHON 3ajauu
JOJIKHO ObITh ONHCAHO B BHJE MOJIHOH NpPOrpaMMbl—C BBO:
JIOM-BBIBOJIOM, C ONHCaHHEM BCEX MHCMOJb3yeMBIX THIOB, I€-
peMEeHHHX M T. NI. BeTpewatomuecss B TakHX yHpaxHEHUSX
¢bpasbl THIA «IAHO YHCJIO 7% MJIH «IJs1 3aJaHHBIX MAacCHBOB
X. 4 p» YKasbIBAlOT Ha TO, YTO 3TO YHUCJIO HJIH 3TH MACCHUBBI
SIBJISIIOTCST MCXOJHBIMH JAHHBIMH NPOTpaMMbl H [OJIKHBL ObITh
B Heil BBeJieHbl. PesyibTatamu e SIBJASIOTCS BEJIHUUHBL,. KO-
TOpbIE HAMO0 «BBIYHUCJIHTEY, KONPEJEIHThY, IOCTPOUTHY H T..II.
@opmaT neyaTH pe3ysabTaTOB, Kak NPaBHJIO, He HHKCHPYETCH
M JIOJDKEH ONpeleNiAThCsl aBTOPOM NpOrpaMMel. B .HEKOTOpHIX
YOpaXKHEHHSX pelleHHe 3ajauu TpefyeTcs ONMHCAaTh B RHIE
HPOUEAYPHL. MM, QYHKUHM, 3TO BCErAa OFOBAapHUBAETCA. SBHO.
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Vcxoznbie ManHble M pe3ysbTATH 3aJaudl B TaKOM CJydae
JOMKHB OHTh OGBABJACHH napaMeTpaMH MpPOLEAypH HJH
¢ynknuu. B mHasane sTMX ynpaxHeHWE NPHBOAMTCA ONH-
caHue BCEX HCNOJb3YeMHIX B 3a/laye KOHCTAaHT M HeCTaHAapT-
BHX THTOB. B OCTaNbHHIX yNpaKHEHHAX pelueHue 3ajauu
JoKHO ObiTh odOpMJIEHO KaK (parMeHT NporpaMMbl—KaK
TIOCJIEI0BATeNIbHOCTh OnepaTopoB 6e3 OnucaHMil W BBOJA-BHI-
BOJa, €c/iM OHHM He TpeGyloTcsi fiBHO. B navane Takux yn-
pakHeHMii OOBIYHO JaeTCs ONHCaHHE NEePeMeHHHIX, 0603Haua-
IOIMX HCXOAHbIE JAHHBIE M pe3yJbTaThl 3ajauM, ¥ ONUcanue
VICTIONb3YEMbIX KOHCTAaHT M HECTaHJApTHBIX THIOB.

B npuBopumbix B c60pHHKe nporpaMmax M uX ¢parmes-
Tax Bce HJAEHTH(QHKATOpH Ha€paHbl NpAMBIM LIPHGTOM, B
TEKCTe K€ OHHM BBbIJEJCHE KYPCHBOM,

ABTOp BHIpaxkaetT 6J1arOfapHOCTb COTPYIHMKaM (aKy/b-
tera BMK MI'Y B.T. A6pamoy, E. B. 3ume, B. B. Urna-
toBy, B. . Pomuny, T. B. Pynenko u M. 10. Cemenory
32 TI0JIE3HbIE COBETH M NOMCWp NpH NOATOTOBKE cGOpHMKA.



1. YHCJIOBBIE THIIbl. ONEPATOP IPHCBAUBAHHSA

1.1*, 3anucarp Ha [Tackaze crepyiomue 4ucia (B ApoG-
HOM uacTH ykaseiBaTb R0 4 mudp):

a) 5!; 6) LXIV; B) 6,38;

r) —0,7(4); n) 11/4; e) —1/6;

®)V'2; 3)m u)5-108

K) —24,8-10-7%; m) 10% wm™) 1/100000.

1.2*. 3amucath cjaepyouye upcna 6e3 JECATUYHOTO MO-
pAAKa:

a) —0.00027E+4; 6) 666E—3; B) 1EI

1.3*. YKasaTh HenpaBUJbHbIE 3a[HCH YUCEJ:

a) 0006, ©6) —0; B) 7,0; 1) 7.;

n +0.3; e) .3;. x)2/3; 3) E—I;

u) 8E0; k) OE—4; a) 2:E5; ™) e

1.4. Ecre siu pasHuna (c TOuku 3peHus sisblka Ilackaiib)
mexay uucaamu 100 u 100.0, mexpy 20 u 2E1? Tlo kako-
My NpH3HAKy (BelHUHHE HJM (OpMe 3anHuCH) HEeJble YHCTaa
OTJIMYAIOTCS OT BELIECTBEHHBIX?

1.5. TlpuBecTH mpuMephl MOJOXKUTENBHOIO M OTPULATEJb-
HOTO LEeJBIX Yuces, He npejcTaBUMuXx B [lackane.

1.6%. MoxkHO /11 yTBEpKAaTh, 4To B [Tackane snaueHne BH-
paxenus (1/3)*3—1 paBHO HymO?

1.7. Touemy npu sanucu dopmya Ha Ilackane uHX «BH-
TArHBaloT» B JUHHIO? [ToueMy 3HaK yMHOXEHHS BCerfa BHI-
fINCBIBAIOT ABHO (HanpHMep, NHIUYT axf, a He af)? '

1.8*. 3amucarp Ha [Tackane criegywomue ¢opmyJst

a) a+bx+cyz; 6) [(ax—Db) x+4-c]x—d;

ab c . xty a

B) Tt O g

n) 1000—328; ¢ (1+5-+4)[(1+50)-

1.9%. 3anucate B OGMmeNpHHATOH (opme:

a) (p+q)/(r+s)—p=q/(rss);

6) 1E34-beta/(x2—gammaxdelta)



1.10*. Boiuncante: 24/(3x4)—24/3/4-24/324

1.11. INouemy B ITackane dpakTopuan or 10 Henb3s sanucats
p Buje 10! man 1%2x23%...%10?

1.12*, Ckosnipko onepauuii BENOJHSAETCA NPH BEIUHCACHHH
BHIpaXKeHHUs

(x-+1/2)%(y-+7/10)—3/4?
Kak coxpatuTh umcsio onepauuii?

1.13. Tlouemy B Ilackane aprymMeHT (yHKLIMH Bcerza 3sa-
nuCHBalOT B cKoOkax (Hanpumep, numyT In(5), a He Inb)?

1.14. 3anucate Ha Ilackane cienywinne opmyJbi

a) (1+x)% 6)* V1+x% B) |atbx];

r) sin8; m)* cos?x®; e) tgx;

x)* logg-g; 8) chx; mn) arcctg 103

K)* arcsin x.

1.15. 3anucate Ha [Tackane cnenyiomue gopmyant (x> 0):

a)* x~1; 6)* x% B) x7% 1) x%

n)* xioo; e) QU+%; k) xV2; 3)* 31/1_*__;6

1.16*. Kak sanucath Ha [lackaje BeJMUMHY OCHOBaHHSA
HaTypaJbHBIX JIOTapu(pMOB (YHC/O e), ecau Bl 3abbliu nudg-
PHl 3TOrO uyucaa? A Kak samHcaTh YHCJAO U B NOJOGHOH CH-
Tyanuu?

1.17*. Kak Ha [lackane samucaTb CHHYC OT X rpanycos?

1.18. 3anucate Ha Ilackane caenyiouue GopMyJIb:

o) YFTE; 0) "y"ofil;z‘{,"’

B--sin? nt

) cos 2| ctgy] °

1.19. 3anucate B obwenpuHATOl Qopme:

8) (—b-+sqrt(sqr(b)—dsasc))/(2a);

6) a/bx(c+d)—(a—b)/b/c+1E—S8;

B) x1--arctan(y2—alpha)/2«abs(x4—In(5)xy5)/exp(—1)

1.20. 3anucare Ha [Tackase cOOTBETCTBYIOUIUE ONEPATOPHI
pucBauBaﬂnﬁ

6) f==6,673-10-¢. ’”lr’"’ ;

B) b=el *~v1+4-In(1-}-¢)log,tg 2. :

1.21. 3anucarb onepaTopsl NPHCBaHBaHUA, KOTOpble ne-<
peMeHHOH d NpHCBaHBaIOT!

a) cpejHee apudMeTHYecKOe uMcea X, Y, 2;

..6)* paccTosiHHe MexJy TOYKaMH € KOOpJAMHATaMH (xi, y,)
n (xm yﬂ)’ A
8



B) Kopenp ypasmenusa arctg(l+Inx)=V2; -~

T)* muomajs TpeyroJbHUKa €O CTOpOHamH:.a, b u ¢.

1.22. Kakoe snaueHne OyZeT HMETb NepeMeHHAs X' HOC/e
BEITIOJIHEHUS ONEpPaTopoB X:i=:10; x:=x--3?

1.23. 3anucars onepartop NPHUCBAUBAHHUS, KOTOPEI: Me:
HSET 3HAaK y 3HAyeHHA NepeMeHHO# f.

1.24. Yemy paBHbl 3HaueHUs! NEpPEMEHHBIX X H Y nocae
BBINIOJIHEHHS ONEPaTopoB X:=2; y:=5; Xi=y; y:=x?

1.25*. TlomeHsTsr MecTaMu 3HaAuYeHHS] NEPEMEHHBIX X U Y.

1.26. TlomeHATh MeCTaMH 3HAYeHHsI NEPEMEHHHIX X, Yy M 2
Tak, yTo0bl B X OKa3a/JoCh 3HaueHHe IepeMeHHO# y, B Yy —
3HayeHHE NMEepeMEeHHOH 2, a B Z—IpexKHee 3HaueHWe Iiepe-
MEeHHOH X.

1.27*. BpluncsuTh 3HAaYEHMsl BBIpAXKEHUIl:

a) trunc(6.9); 6) round(6.9);

B) trunc(6.2); r) round(6.2);

1) trunc(—1.8); e) round(—1.8);

k) round(0.5);  3) round(—0.5)

1.28* TlepemenHo#t d mpHcBOMTb ApOGHYIO HacThb I0OJIO-
JKHTENILHOTO YHCJIA X.

1.29*. BblUHCINTD 3HAYEHHS BbIPaKEHHH!:

a) 20 div 6; 6) 20 mod 6;

B) 20 div 4; r) 20 mod 4;

n) 2 div 5; e) 2 mod 5;

x®) 123 div 0; 3) 3.0 mod 3

1.30. Onpep,enmb onepanuio div yepes Apyrue onepaunu
W CTaHjapTHeE QYHKLHH.

1.31*, YkasaTh NOpSLOK BHINOJIHEHHS ONepanuii B BH-
paxeHuu

—a mod b4-a div bxc

1.32. Briunc/uTh 3HAUEHHS BBHIpaXEHUii:

a) 3x7 div 2 mod 7/3—trunc(sin(1));

6)* suco(round(5/2)—-pred(3))

"1.33*. Omnpegenutb THH (LB HJIH BelleCTBEHHbIH) Bbl-
paxeHHs: , ) o

a) 140.0; 6) 20/4; B) sqr(4);

r) sqr(5.0); 1) sqrt(16); e) sin(0); o

XK) suce(—2); 3) trunc(—3.14) ‘

1.34. B sisbike Ilackanp 3yaueHHeM BelLIECTBEHHOM mepe-
MEHHO# (CKazkeM, X) MOXKeT OBIThb TOJBKO BEINECTBEHHOE e«
JO M B TO e BpEMs JIONyCKAaeTCs ONeparop NpHcBauBaHWs,
KOTODHIH BelleCTBEHHOH NepeMeHHOH NPHCBAHBAET LEJI0e YHCJIO-
(nanpumep,. x:=7).- Kak B A3bIKe ycTpaHsmercs 370 rrpom-
BOpeyue? oo
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1.35*. Ecan y—BemecTBeHEas CpeMeHnas, a A — Henan,
TO Ka2KHe B3 CACEYIOUUX ONEpaTopoB MNPHCBAMBAHUS Mpa-
BAJBHBIE, & KaKue HeT H HOueMy?

a) y: ——n—l—l 6) ni=y—1; B) n:=4.0;

r) y:=trunc(y), #) n:=n div 2;

e) yi=y div % ®) m=n/2 3) n:=sqr{sqrt(n))

1.36. HpaBKJ'EB.EbI JIH CleAyIOUlAe ORepaTophl NpUCBAMBa-
Hua? OrseT 0GOCHOBATH.

a)* ki=k mod 3-+4kscos(0)

6) xi=xx2 div 6-+x/4

1.37*. TlpucBoHTh LeaoH NepeMeHHOH A TPeTbIO OT KOHIA
OEPpY B 3aMHCH HOAOKHTEJBLHOTO HEJOro HHCHa k (nampu-
mep, ecmu k=130985, To h=9).

1.38. Ilpuceouts uenoli nepemensof d nepBywo uudpy
U3 JpOOHOH YacTH NOJIOXKHTENbHOLO BEIECTBERHOTO WHCHA X
(rak, ecin x=32.597, To d=>5).

'1.39. llenoit nepevmenHofl s EPHCBOUTL CyMMy UH(D Tpex-
SHAYHOrO ILIEJIOro uHcja k.

1.40. Hipetr k-3 ceKyHRA CYTOK. Orﬁpege.tm'rb, CKOJIbKO
MOJIHBIX YacoB (A) M MOJNHBIX MHHYT (/M) OPOHKIO K 3TOMY
MOMeHTY (HanpuMmep, A=3 u m=40, ecan k=13257=
=3%3600-4-40+604-57).

- 1.41. Onpenenmb f—yroa (B rpa,txycax) MeXAY HOJO-
JKEHHEM YacOBOH CTpeJIKH B HagaJe CYTOK M ee MOJOXKEeHHEeM
B.h wacoB, m MHHYT H s cekyEh (0<CA<IL, O<m, s<(59).

1.42. Onpeaenuth h—nNoONHOE KOJHYECTBO HacOB H M —
MOJHOE KOJHYECTBO MHHYT, NPONIQUIEX OT Hagala CyToK
Bo TOTO MOMEHT2 (B mEpPBOH HOJOBHHE AHA), KOTJAa YacoBas
CTpeska MoBepHysach Ha f rpanycoa (0<f< 360, f—pBeme-
CTBEHHOE YMCJIO).

1.43. Hycn: k—nenoe or 1 po 365. IlpuceomETe BEAOH
nepeveHHO! n 3Havemme 1, 2, ..., 6 wam 7 B 3aBHCHMOCTH
OT TOTO, HA KaKOH JieHb HeJe M (MOHeIeNBRHK, BIOPHHK, . ..
.., CYOOOTY UMM BOCKpECEHbe) NMPHUXOMHTCH k-f JeHb HEBH-
COROCHOTO rojia, B KOTOpoM | SHBapsl — NOHEJEbHHK.

1.44. TloveHaTh MecTaMHM 3HaYeHHS HEAHX HepeMEHHBIX
X U y, He HCNOJb3YS JOHOJHUTEAbHEIC MEpeMeHHEIE.

2. BOrHYECKUHA TUR

2.1*. BolMMCNETH 3HAYEHHS BHIpameHHi:

a) sqr(x)+sqr£y)<-—4 npr x=0.3, y=—1.6;
6) k mod 7=k div 5—1 mpu k=15;

B) odd(trunc(10xp)) upu p=0.182
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2.2*, 3anucats Ha Ilackazse oTHOUIHHe, HCTHHAOE IIPH
BLIIOJIHEHAN YKa3aHHEOTO YCJAOBHA H JAOXKHOE B npomaﬂom
cJiyuae:

a) uenoe k neautca Ha 7,

6) ypasuenie ax®*4-bx4-c=0 (a+0) He umecer BEmECT-
BEHHBIX KOpHef;

B) TOYKA (X, y) JEXKHT BHE Xpyra pajguyca r C LeRTpOM
B Touke (1, 0);

r) HATypandbHOE 7 ABJAAETCH TONHEIM KBajJpaToM.

« 2.3*. BuumcsmTp 3HaueHHS BHIPAKEHHH:

" a) not odd(n) npu n=0;

16) t and (p mod 3=0) npm t=true, p=101010;
iB) (xxy<>0) and (y>x) mpn x=2, y=1

1) (xsy<>0) or (y>x) mpn x=2, y=I;

7) a or {not b) npu a=false, b=1rue.

2.4*. 3anucatp ua ITlacRaje BhpaxeHHe, HCTHHHOE TIPH
BHINOJHEHUH YKA32HHOTO YCAOBUA H JIOJKHOE B IPOTHBHOM
cayuae:

a) D<x<1;

6) x=max(x, y, 2);

B) xs=max(x, y, z) (omepanmio not He wucnOTL30BaATH);

r) xoTs 6bl OJHA U3 JOTHUYECKUX NEpEeMEHHHX a H b uMeeT
3HaueHue Irue;

J) ofe Jornueckie nepemeHvhie @ W O HMEIOT sHaueTHe
frue.

2.5, Jlokasats TOXEECTBA:

a)* a and {not a)=false; 06) a or {not a)=true;

B) not (not a)==a; r) true or a=true;

1) false and a==false; e) @ or a=a.

2.6%. Beruncanthe:

a) true or (1/0>0);

6) (1/0>0) or true

2.7*. O6pacHHTL OMNOKA B CJSAYIOMMX 3allnCAX:

a) 1 and 0; 6) true--false; B) true<0;

r) not 2=5; a) x>0 or y=4;

€) not not b or or d ~

2.8. YEasaTb NOpHJIOK BHIIOJHEHHS ONepAaIlAfi NpH BH-
YHCJEHHH BHPAXKEHHT:

a)* a and b or not ¢ and d;

6) (x>=0) or t and odd(x) or (yxy<>4)

2.9. Bouncuts chejyiouie BEDaXeHUs OpH a—-true H
b=false:

a) a or b and not a; 6) (a or b) and not a;

B) not a and b; r) not (a and b)
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2.10. 3anucatp Ha [Tackase BoipaskeHue, HCTHHHOE ‘TIpHU
BBINOJIHEHNH YKa3aHHOTO YCJIOBHS H JIOXKHO€ B MPOTHBHOM
cayyae:

a) X TMPHUHALJEKHUT OTPESKY [0 17;

6) x nexuT BHe oTpeska |0, %

B)* X NpUHAANeRHT oTpes3ky [2, 5] num [——1 17;

r)* X JNIeXUT BHE OTPE3KOB [2, 5] u[—1,

L) Kaxuoe H3 YHced X, y, 2 no.nox(mem)ﬂo,

e) xora Gbl ONHO M3 YHCEN X, Y M 2 TOJOXKUTEJbHO;

) HH OJHO M3 4HCeJ X, Yy M 2 He SBJSTCA IOJIOXKH-
TeJIbHbIM;

3) TOJILKO OJHO H3 YHCEN X, Yy U 2 MOJOKHTEeJbHO;

W) Joruyeckas IepeMeHHAsi @ HMeeT 3HAuUeHHE frue, a
Joruyeckas mepeMeHHast b umeer 3Hauenue false;

K)* roji ¢ nmOpAAKOBEIM HOMEPOGM Y SBJSETCS BHCOKOC-
HBIM (rOJi BHCOKOCHBIH, €CJIM €0 HOMep KpaTeH 4, OJHaKo
n3 kpatuelx 100 BHCOKOCHBIMH SIBJISIIOTCS Juinb KpatHbie 400;
Hanpumep, 1700, 1800 u 1900 —mneBucokocHBE, Trojpl, a
2000 —BHCOKOCHbIH)

2.11. HapucoBath Ha mJocKocTH (¥, y) oﬁ.nacn,, B KOTO-
pOlt M TOJILKO B KOTOPOH HCTHHHO YKa3aHHOE BBIPaxKEHHE:

a)* (y>=x) and (y+x>=0) and (y<=1);

6) (sqr(x)+sqr(y)<1) or

(y>0) and (abs(x)<<==1); '

B) (trunc(y)=0) and (round(x)=0)

2.12*. 3anucaty Ha Ilackane BripaxteHue, saBHCAILEe OT
X u y, KOTOpOE | IPHHYMaeT 3HAueHHe frue, KOTJa. TOUKa ¢
KOOPAMHATAMH X H Y NPHHAJJIEXKHT 3amrpux03auﬂon obua-
et (em. pue. 1). -

2.13*. Bbl'mCJIPITb 3HaYeHUA Bpra}KeHHHi i

a) false<true; 6) ord(false)=1;

B) pred(true); r) ord(succ(false))>0

2.14*, BpluuCauTh 3HAYEHMS] BBIPAXKEHHH:

a) not (pred(c) or (ord(c)='1)) npu c=true;

6) (p<true)=(q=false) npu p=q=true,

B) aand b>a or b mpu a=false, b=frue.

+2.15. 3anucars ‘ua [Tackane BblpaxkeHHe, HCTHHHOE NpH
BLIMIOJIHEHUH YKa3aHHOTO YCJIOBHA M JIOXKHOE 'HHAue:

a)* mesble n Mk HMEIOT ONMHAKOBYI® YETHOCTD;

0)* TOJILKO OfiHA U3 JIOTHYECKUX NIEPEMEHHbIX a H b umeer
3HaueHnue frue; ;

‘ 'B) ' TOJIbKO OJHA M3 JIOTHYECKHX MEpEeMEHHHIX a, b uc
HMeeT ‘3HaueHue [rue.

2.16. HapucoBate Ha MJIOCKOCTH (X, y) 00Aacts, B’ KOTO-

PO U TOJNBKO B KOTOPOH HCTHHHO YKA3aHHOE BbIParkeHHE:

2
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. a)* (abs(x)< =1)>(abs(y)>=1);

6) _(sqr(x)4-sqr(y)<=4)=(y<=X)

2.17. Jloxasath TOXJECTBa:

a) not(a or b)=(not a) and (not b);

6) a and (b or ¢)=(a and b) or (a and ¢);

B)* a<=b=not a or b;

r) a and b=(a<true)<b;

1) not a=a<true.

2.18. IlpeoGpasoBaTh yKa3aHHOE BHIpax€HHE K BHAY, He
COZlepIKaleMy 3HAKOB OTHOLIEHHS (@ M b—Joruyeckue ne-
peMeHHbe): ,

a)* a<b; 6) a=b; B) (a<b)=a .

YA

~

a

Puc. 1

2.19. Ecau a==true u x=1, TO Kakoe 3HaueHHe NOJY-
YNT JIOFMYecKas nepeMeHHas d mocje BHINOJHEHHUs onepa-
TOpa NpPHCBaUBaHUA?

a)* d:=x<2; 6) di=not a or odd(x);

B) d:=ord(a)<>x

2.20. HanucaTth omepatop NnpHCBaHBaHHS, B pe3yJbTare
BHINOJIHEHHS] KOTOPOTO JIOTHYeCKas nepeMeHHas [ NoJyyaeT
8HaueHHe Irue, ecJH BHIIOJIHAETCA YKa3aHHOE YCJOBHE, H
sHayenue false unaue:

- a) uhcHa X, Y, 2 paBHH MeXAy coGoi;
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6) u3 yucea x, Y, 2 TOJBKO [Ba PaBHBI MEXAY coGoi;

B) X— INOJIOKHUTEJNbHOE YUCIO;

r) p IeauTCsl HalUesNo Ha ¢ (p ¥ §—HATypadbHBEIE YUCJA);

o) ypasHenue ax®-+tbx+4c==0, rge a, b u ¢ moryr pap-
HATbCA 0, HMeeT POBHO ONHMH -KODeHb;

e) nudppa 5 BXOZUT B JECATHYHYIO 3aMHUCh TPEX3HAYHOTO
meJsioro yucaa k; :

k) nona (el, 6l) u (22, 62) WaxMaTHOH NOCKH MMEIOT
opuHakoBhii uBer (el, 61, 22 u 62 —uenwne ot 1 mo 8);

3) ¢ep3b, pacnosoxeHHbI Ha noJe (el, gl) maxMaTHOH
Hocku, «Gber» moje (22, 62).

3. MPOCTEAINHE NMPOrPAMMDbI
3.1*%. Uto Gyzer HamewyaTaHo NpPOrpamMMoi

program Kopuu (input, output);
var b, ¢, d:real;
begin read(b c);
; ——sqrt(sqr(b)—4*c), '
d writeln('x1=’, (—b+d)/2," x2=', (—b—d)/2)
end.

€CJM B KauyecTBE HCXOIHBIX JaHHBIX 3ajaHel uyucaa 1.0 u
__2 0?

-3.2*%. Hanucate nporpammy, KOTOpasi BBOAUT JBa Bem,e-
©TBEHHBIX :UHCJIa, BBIYMC/AET U nevyaraeT KOXppHIUEeHTH  npus
BeJCHHOTO KBAJpATHOrO YpaBHEHMs, KODHAMH KOTOPOIO fiB:
AAIOTCA :9TH 4YHUCJIA.

3.3. Uro GyneT HaneyaTaHo NMpOrpammof

program less (input, output);

var x:real; t:boolean;

_begin read(x), t: -—x<round(x)
read(x); ti=t and (x<trunc(x));
writeln(t)

end.

ecau s BBOJa 3ajaHel yucaa 1.5 u —0.8?

3.4. Hanucatb nporpammy, KoTopasi mnedaTaer frue uiu
. false B 3aBUCHMOCTH OT TOTO, HMEIOT TPH 3a8]aHHbIX uemx
YHC/Ia OJMHAKOBYIO YETHOCTh MJIH HeT.

3.5%, MoXKHO JH ]/ NpOTrpaMMBI

program ymHoxeHnue (input, output);
var a:integer; b:real;
begm read(a, b); wnteln(a*b) end.

8ajaTh B KauyecTBe HCXORHBLIX JaHHBIX wucaa 5.0 u 6.2? -
14



3.6. OteeruTr Ha CJeRyIONE BONPOCH:

a) noueMy napaMeTpaMi HpOLEAYpH BBOJA read MOTyT
OHITh TOMLKO TNEpeMeHHble, a He WYHCJAA MJH BbIPaXKEHHd,
CKaXkeM, BHaa x--1?

6) B npoueaype BBOZA YKasHBaeTCs HMs NepeMeHHOH,
KOTOpO# HaJO NPHCBOMTbL BBEJEHHYIO BEJNHYHHY, HO HE yKa-
3LIBAa€TCH, KaKyl0 MMEHHO M3 3aJlaHHBIX BO BXOAHOM daiine
BEJINUMH HaJ0 BBECTH; KaK JK€ CTAHOBHUTCH M3BECTHHIM, Ka-
KYI0 BEJIMUHHY Haf0 BBOAHTH?

B) €C/M B KauecTBe HCXOJHBIX JaHHBIX 33jJaHO NATh UH-
cesl, TO MOXKHO JIH BBECTH NATOE W3 HHX, HE BBOASA NEpBLIE
yeThIpe?

3.7*. Urto Gyper HaneyataHo nporpamMoi

program aba (input, output);

var a, b:integer;
begin read(a b, a); writeln(a, b, a) end.

ecan jJs BBOAa 3ajaHel ymcia 1, 2 u 3?
3.8*. Nwmeerca nporpamma

program mnewatb (input, output);

var x:integer;

begin x:=2; writeln("x+1") end.
Yro ona uHaneuaraer: 3 uam x--1?

3.9. Korna npouenypa BmiBoga writeln(x,, ..., x,) ocy-
IECTBJSAET NEPeBOj] CTPOKH: JI0 NeyaTH INepBOoro napaMeTpa
X; MJIM TOCJE NeyaTH MNOCJeXHEro napaMerpa x,?

HapucoBarh pacnosioxkenue uuceJ, HaneyaTaHHBIX CJe-
LyloLlel NOC/e0BaTebHOCTBIO NPOLENYP:

write(1); write(2, 3); writeln(4); write(5, 6);

writeln; writeln(7, 8

3.10*. Hanncatb nporpammy, KoTopas ANl 3ajaHHOrO
LeNOTO YUCJa @ NeyaTaeT CJAeAYIomYylo TaGauuy:

a
a® a°
& a® a

3.11*. IIporpamma
program crenenn (output);
const e=2.71828;
var e2:real;
begin e2:=exe; writeln(e,e2,exe2,e2x€2) end.
neyaTtaeT nepBHE YeThipe CTeNeHH uucaa e. Kakue nsMeHenus
(10 BO3MOXKHOCTH MHHMMaJbHBIE) HAJO BHECTH B NpPOrpammy,
yToCHl' OHA NeyaTana MNepBble UeThHipe CTENeHd yucaa u?
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3.12*. Hanucars nmporpamMmy, KoTopasi nevaraer frue wiu
false B 3aBucumMocTH OT TOro, GOJbllle YHCIO €° yHucna ne
unu Her. (Uucna e m s« ¢ toynHocthio 10-® ommcath Kak
KOHCTaHTHI. )

3.13. Hanucate nporpammy, KOTOpas BBIUHC/IAET MepH-
MeTp U MJOWMAAb MpaBUJbHOIO 17-yronbHHKa, BIHCAHHOTO
B OKPY2KHOCTb 3aJaHHOI'0 pajuyca.

Uto Hazo H3MEHHTb B Nporpamme AJsi TOro, 4ToOBl OHa
NpaBHJIBHO peluasia 3Ty e 3ajauy AJjs 25-yronbHHKa?

3.14. OtBeTuTb Ha CJeAyIOILlHEe BOMPOCHL.

a) Bepno s, uTo B mackaJp-nporpamMme HaJ0 OMHCBHIBATh
BCe UCHOJb3yeMble B Hell nepeMeHHble?

6) Kakyio nnpopmanuio usBjekaer TPaHCJAATOp U3 OMKCa-
HUsl TIepeMeHHBIX H KaK OH ee HCIOJb3yeT?

B) Kakune 3HaueHus HMelOT nmepeMeHHbIe B Hayaje BBHIIOJ-
HEHHA NPOrpaMMel?

r) MOXHO /i MeHATb 3HAYeHUST KOHCTAHT?

1) B onucaHnM KOHCTAaHT MX THIB He YKashIBalOTCS.
Kak ke ompejessloTCS THIBI KOHCTaHT?

. &) Ilouemy He HajO onHCHIBATH KOHCTaHTH maxint, true,
false?

-3.15*, HaiiTi owm6KH B KaX/A0H U3 CAEAYIOMHUX NPOrpaMM.

a) program A (output);
const d=>;
begin d:=sqr(d);
writeln('d##2=",d) end.
. 6) program B (input, output);
const k=true; var x:real;
begin read(x); writeln(ord(x)=k) end.
B) program B (input, output);
.. var a,b,c:integer;
begin read(a,b); writeln((a+b-c)/3) end.
'r) program I (input, output);
var x:real;
begin read(x); yi=sqrt(x)+1;
o writeln(y) end.
n) program I (input, output);
3 const B=2.5; var a,b,c:real;
begin read(a,c); writeln(axc>b) end.

3.16. Haiitu owuGKu B cleaymomeli mporpamMves

' program OIIHOKH (inpﬁt, output)
"~ const m=3.14159;
var' a,b:integer;
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begin read(A); d:=odd(nx0) and b>a;
writeln(d) end.

3.17. Yrto Gyner HameuaTaHO CJeAYIOUIeH NpOrpaMMoH,
ecsiM AJd BBOja OblJIO sajzaHo yucao 31.7?

program time(input,output);var
fi:real;h,m:integer;begin read
(fi); h: —trunc(f1/30) msi trunc(
(f1——30*h) /0.5);writeln(h,’

Jend.,

3anucath TeKCT 3TOH mporpammel B GoJiee HArIAAHOH (opMme.

3.18. Hanucare nporpammel sl pelleHHSl CJEAYIOMHUX
3ajau:

a) BHIYUCJINTD 3HAYeHHe NPOU3BOAHON (YHKLUUM x* B 3ajaH-
Hoit Touke a (a>0);

6) 1/ 3aJaHHOTO a4 BBLIYMCJNTh NpPUHAJJENKAIMMH HHTEp-
Bajly (%, 2n) KOpeHb ypaBHEHUs

In(ctgx—1)=a;

B) BBIYHCJIHTH APOOHYIO YacThb CPEIHEr0 TeOMETpPHYeCKOro
Tpex 3aJjaHHBIX IOJIOKHTENbHBIX YHCEJ;

r) Mo 3ajaHHBIM KOS(QHUUMEHTAM U NPABHLIM YacTM ypas-
HEHHH CHCTeMBbI

{ ax+by=c;
X+ by =c,

HalTH ee pellleHHe B IPEINOJOXKEHHH, YTO ONpeleNuTellb CH-
CTeMBl He paBeH HYJIO;

J) BBIUUCIUTH [JHHY OKPY:KHOCTH, INJIOIAAb Kpyra H
ofbeM I1apa OXHOrO M TOrO e 3aJaHHOIO pajuyca;

€) BBIYHCJHTL IMEpUMETp U IJIOWAJb HpﬁMoyFOJIbHOFO
TpeyroJibHUKa 1O JJIMHaM JBYX KaTeTOB; i

3K) MO KOOpAMHATaM TPeX BepIUNH HEKOTOPOro Tpeyrodib-
HHKa HafTH ero nJomanp H [epuMerp;

3) MO NJUHAM JBYX CTOPOH HEKOTOPOTO TPEYroJbHHKA H
yray (B rpajycax) MexJy HUMHM HalTH AJIMHY TpeTbelt CTO-
POHBEI M ILIOMajb STOrO TPEYrolbHUKA; «

u) Ha#Ttu nponssesienHe nudp 3aJaHHOTO YeThIpeX3Hay-
HOT'O YHUCJIA;

K) ONpeJe/IUTh YHCJIO, MOMYYEHHOE BBITUCHIBAHUEM B 00paT-
HOM Mnopsijke mudp 3aJaHHOTO TPEX3HAYHOTO YHCJA.

3.19. s pellleHus CcJAeIyoOIUX 3ajay Hamucath I[po-
rpamMMel, KOTOpble MeyaTaloT frue umu false B 3aBUCHMOCTH
OT TOrO, BBITNIOJHSIOTCA HJM HET YKAa3aHHBIE YCJOBHUSI
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a) 1J1s NpOM3BOJLHLIX BEleCTBEHHHIX uHces a, b u ¢ onpe-
HeUTh, UMeeT JM ypaBHeHHe ax®-+bx+c=0 xora Gb ojHO
BELIIECTBEHHOE peLleHME;

- 6) AN 3ajaHHHIX uHcen p, a U b (a<b) ompenesuTh,
uMeeT an ypasnenue arctg(2*—|p|)=V 2 Kopesp Ha oT-
peske [a, b];

B) ONpeJIeJINTb, paBHa JIM CYMMa JBYX NepBHX mudp sajian-
HOrO YeTHIPEX3HAYHOTO YMCJa CYMMe JBYX €ro NOCJeJHUX
undp;

T) onpejennTb, PaBeH JIM KBaJpaT 3aJaHHOTO TpeX3Hay-
HOro uucja Ky6y cyMMBl Ludp 3TOro ymcia;

L) ONpefie/uTb, €CTb JH CpeAd NepBHIX Tpex uudp us
ApoOHOM YacTH 3aJaHHOTO MNOJOXUTEJNHHOI'O BeLIECTBCHHOTO
uucaa nugpa 0;

€) onpeJesHTh, €CTh JH CPefH HHu(p 3aJaHHOTO TPeX3HaY-
HOTO YMCJIa OJHHAKOBEIE;

) JJaHBl TPH NPOU3BOJBLHBIX Uncaa. OnpenenuTh, MOXKHO JIH
NOCTPOUTb TPEYT'OJbHHK C TaKMMH JJIHHAMH CTODOH;

3) JaHbl KOOpAMHATH (Kak ueJbie oT 1 no 8) AByX noJjei
waxmaTHoil fjockn. OnpejesmTb, MOXKET JIH KOHb 33 ©JUH XOJ
nepefiTH ¢ OJHOTO H3 3TUX NOJIeH Ha JApyToe.

4. ONEPATOPbI: YCJICBHbIH, COCTABHOH,
nyCTON, NEPEXOJA

4.1. 3anucaTb yKasaHHoe JefiCTBHe B BHJE OJHOTO YC€JOB-
HOTO onepaTopa:

{ cos?x npn 0<x<2,

a)y* y= .
>y 1—sin x? unaye;

6)* nepemeHHOH X NPHCBOMTL KOPEHb YpaBHEHHSA
arcsin (141In x)=a,

€cyll TaKOH CYUIeCTBYET;

B) mepepacnpelesuTh 3HAUeHUsA NEPEMEHHHIX X M Y TaK,
yto6El B X OKasajoch 6oJbllee W3 3TUX SHAuYeHHWil, a B y—
MeHblIee;

r)* d=max(a,b,c);

n?* z={

€) mepeMeHHOH k NPHCBOHTL HOMep YETBEPTH TNJIOCKOCTH,
B KOTOpO#A HaXONMTCS TOUYKA C KOOpAMHATaMu x u'y (xy+0);
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K) HM3BECTHO, UTO M3 YETHIPEX YUCeN g, Ay, A3 U 4y OFHO
OT/IMYHO OT TPeX APYTHX, PABHBIX MeXIY COOOi; npucsomb
HOMep 3TOro YHCJa NepeMeHHOR n.

4.2. Boiuucnenue y==f(x), rge ¢ynxkuus f(x) sagana rpa-
¢ukoM (puc. 2), onucaTb B BHJE OJHOTO ollepaTopa.

u g 4

7
= g2 = oS 2 b4 .
Y=-2 Y=z \g cos & } -~
z i T -7 7 3
_,L___Xl_
a. ] 8
Puc. 2

4.3. 3anucath HOCJAEAOBATENLHOCTD onepaTopos A peme-
HHMsl YKasaHHOH 3ajayu:

a)* mo nomepy y (y>0) HeKoTOpOro roja onpefeNHTb ¢ —
HOMEp ero CcroJeTHst (yuyecTb, 4TO, K IIpHMepYy, Haya/joM
XX croserus G 1901, a ne 1900 TOR);

6) _ max?¥(x,y,2) —2¥.-min(x,y,2) .
" sin 2-+max(x,y,2)/min(x,y,2) ’

B)* ecsin ypaBHenue ax?+-bx--c=0 (as=0) umeer Bemect-
BeHHble KOpDHH, TO JIOTHUECKOH IepeMeHHOH .[ MPHCBOHTH
8HaueHue frue, a mepeMeHHBIM X1 U ¥2—caMM KOpHH, HHAYe XKe
nepeMeHHO# . IPUCBOUTH false, a 3HaueHUd nepemeHHbm x1
H x2 He MeHSTb;

) cuuTas, 4TO CTaHJApTHhE QYHKIHH Sin M cOS npmvxe-
HHMBI TOJBKO K aprymeHTaMm 3 otpeska [0, m/2], BHIUHCAUTD
y=sinx 1Js NpPOU3BOJBLHOTO HHCAA X;

A)* 3HAYeHHS IIEPEMEHHBIX @, b M ¢ NOMEHATh MeCTAMHU
TaK, 4ToOBl OKasasJoch a>b>>c.

4.4*. Kaxoe 3Hauenre 6y11eT HMeThb nepeMeHHaﬂ Z2- nocJe
BHINOJIHEHHS ONEepaToOpOB

z:=0; : :
if x>0 then if y>0 then.z:=1 else z:=2 .

NpH ClefyloluX 3HAYEHHAX NepeMeHHBIX X H y:
a) x=y=1; 6) x=1, y=—1; B) x=—1, y=1.
4.5°. Eciu 3nHaveHue nepeMeHHO# @ He paBHO O H npu

9TOM KOTaHTeHC OT w MeHblle 0.5, Torna nomeHsiTh 3HaK y w,
a ecJy 3HauyeHHe w pasHO 0, TOrja NMPHUCBOUTHL W 3HayeHue 1.
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.-4.6. Ykasats owmubrut

a) if 1<x<2 then x:=x-41; y1==0;
else x1=0; yi=y-+}1;
6) if 1<x and x<2
then begin xi=x-1; y:=0 end;
else begin x:=0; y:=y-+}1 end

4.7*. Jloruuecko# nepeMeHHOH b NPHCBOUTH SHAUEHHE {rue,
€CJIM YMcJia X M y paBHHI, U 3HadeHue false uHaue.

4.8*. 3anucaTh YCJOBHBI ONepaTop, KOTOPHI SKBHBaJeH-
TeH OIepaTopy NPHCBaHBAHUS

X:=a or b and ¢

(Bce nepemMeHHbIe — JIOTHYECKHE) M B KOTOPOM He HCIOJb3YIOTCS
JIOTHYECKMe onepaluu (Hanpumep, omepatopy x:i=not a
skBuBaJeHTeH omeparop if a then x:=false else xi=true).

4.9. 3anucaTte omepaTop NPHUCBaMBAaHHfA, SKBHBAJEHTHBHINR
YCJIOBHOMY oOneparopy

if a then x:=b else xi=

rje Bce nepeMeHHble— JIOTHYeCKOro THMa.
. 4.10. Hanucarp nporpammy JIJisi pewieHHs] YKasaHHOH
3ajayn:
a) IJS 3aJaHHOTO YHCJA a4 HAHTH KOpeHb YpaBHEHUS
f(x)=0, rze
2ax+|a—1| npn a>0,

fx)= ——Vle:-aﬁ —1  unaue;

6) nano wucio x. Hanewaratr B nopsjake Bo3pacTanus
wcna chx, 14|x| 1 (14+x%*;

B) IaHbl uHcaa ay, by, ¢, a,, b,, ¢,. Haneuatats koopau-
HaThl TOYKH TlepeceyeHHs] NpSMBIX, OMNUCHIBAEMBIX YpaBHe-
HUSIMH a,X-+by=¢; U a,x+b,y=c,, 1160 COOGLIUTE, YTO STH
NpsMble COBHAJAIOT, He MEPECeKaloTCsl HJH BOBCE He CYIIECT-
BYIOT;

r) nanbl uucaa a, b u ¢ (a5~0). Haiitu BewecTBeHHHIE
KOpPHH ypaBHeHHS ax*-+4-bx*+4-c=0. Econ xopHeii HeT, TO
coo6muTh 06 3TOM;

I) IaHBl NPOU3BOJIbHBHIE uHcaa a, b u c. Ecau nenpas
NIOCTPOHTh TPEYTOJNBHHK C TAKHMH MJHMHAMH CTOpPOH, TO Ha-
negarate O, MHaye HameyaraTh 3, 2 Wad 1 B 3aBHCHMOCTH
OT TOr0, PaBHOCTOPOHHHH 5TO TPEYFOJbLHMK, paBHOGEIpEHHbI
WIN Kakoii-inbo HHeH; -
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e) gano uenoe k ot 1 go 180. Onpenenuts, kakas uHppa
HAXONUTCS B k-fi MO3MIMH MOC/ENOBATENbHOCTH

10111213...9899, )

B KOTOpO# BBIMHCAHEI MOAPAJ BCE JABYX3HAUHBIE UHMCIA;
%) JaHo HaTypaJbHoe k. Ompenennts k-1o mudpy B nocjie-
JIOBaTeJbHOCTH

110100100010000100000. ..

B KOTOpO# BhIHcaubl noipsn cremenu 10.
4.11*. EcTb /i1 B CJEIYIOWMX TEKCTaX MYCTHIE ONEpaTophl?

a) if x>0 then x:==2 else; y:=x+1;

6) if odd(k) then else k:=0;

B) begin x:=2; y:=5; end;

r) begin a: ——true, ; b:=b or a end;

1) begin if x=0 then goto 1; y:=x; 1: end

4.12. onyctumel jqu B [lackane caepymoomye COCTaBHEIE
onepaTophl?

a) begin end; 6) begin x:=0 end;
B) begin ; end

4.13*. Eciu n=3, To Kakoe 3HayeHHe GyJeT MMETh lepe-
MeHHasi [ 1OCJie BBIMOJNHEHHs CJEeIYIOIEr0 COCTABHOIO oOme-
paropa?

begin f:=1; i:=2;
I; if i>n then goto 9;
fi={fxi; i:=i+41; goto 1;
9: end

- 4.14. BoimucaTh NOC/eNOBaTeNbHOCTb OMNEPATOPOB ‘AJISA

pelleHnsl KaxJOH M3 CJeRyIomMX 3ajay:

a)y* BBIUMC/IUTb C—HauGOJbIINHA OOMHUHA JeJHTe/]b HaTy-
panpHBIX ydcen a u b;

6) HafiTH u—TepBbI OTPHIATEJbHBIH YJeH nocJie108a-
TesnsHOCTH cos(ctgn), n=1, 2, 3, ...;

B)* BBIUHC/IUTD p== (1-—1/22)(1—1/32) (1—1/n2), n>2;

T') BBIYHCUTD y=c0s(1 +cos(24-. . +cos(39+cos 40).. .)).

4.15. OTBeTHTh HA CJIEAYIOUIHE BOMPOCHI.

a) Bepro sH, yTO B KayecTBe MeTKH MOXKHO HCHOJIB30-
BaTh Jio0Oe MOJIOXHUTENbHOE LEeJOoe UYHUCIO?

6) O6s3aTe/bHO JIM ONHCHIBAaTH BCE METKH, KO’I‘OprMK
HOMEYeHBl ONepaTophl NPOTpaMMbI?

- B): BepHO M, '4TO B pasiesie METOK BCE OIIMCHIBAEMBIE
MEeTKM JOJIKHBI OBbITh NEPEYHCJ/IeHH IO BO3pacTaHuio?
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4.16. Haiitn onm6k¥ B nporpavme:

program errors (input,output);
const L=18;
label 18,8; -
var x,y:infeger;
begin y:=0;
8: read(x) if x<0 then goto L;
y:=y-x; goto 1§;
L: writeln(y)
end.

4.17. Hafitn ommbkn B c/leayiomux onepaTopax:

a) begin 77: if |x|<1 then goto 5
gegm X:=Xx/2; goto 77; 5: y:=sin(x) end
end;
6) 34: if 0<x<2
then if y<1 then goto 34 else goto 15
else 15: y:=sqr(y)

4.18* Tlporpamma. lano 50 BemiecTBeHHbIX unces. Haiitu +
BEJIMUMHY HauGOJBIIEro H3 HHX.

4.19. Tlporpamma. Hdano nenoe n>0, 3a KoTopeM cJe-
IyeT n BemeCTBeHHHIX unces. OnpenesnTb, CKOJbKO CpeiH
HUX OTpHIATEJbHBIX.

4.20. Tlporpamma. Jlana HenycTas IOCIeAOBAaTeAbHOCTh
NOJIOXKHTENBHBIX LEJBIX YHces, 32 KOTOpoi caeayer O (310
NPH3HAK KOHLA NOCJefOBaTeNbHOCTH). BhuneanTts cpennee
reoMeTpHYeCKOe 3THX UHCeJl.

5. ONEPATOP LHKJIA

5.1*. Bolunucaenne f=10! onucarb KaxJpiM H3 Tpex' Ba-
PHAHTOB ONeparopa HUKJA.

5.2*. OnpenennTh 3HayeHue NepeMeHHOM § moOcje BHINOJ-
HEeHHS CJeAyIOUHUX ONepaTopOB:

a) s:=0; i1=0;
while i<h do i i—H' si=s-1/i;
6) s:=0; ir=1;

while i>1 do begm s:=s+1/i; i:=i—1 end;
B) s:=0; i1=1;

repeat s: —s+1/1, ir=i—1 until i<=1;
r) s:=1; m:=1;

for i:=2 to n do si=s-+}1;i



5.3*. Beinucath (parMeHT NpOTpaMMbl JIsi PEreHus yKa-
3aHHOH HMXKe 3ajlaud M O0OOCHOBATh, MOYeMy ObLT BhIGpaH
TOT WJIM HMHOM BapHaHT OmepaTopa HUKJa:

a) BBIYUCJAUTD C—HaubOJbUMH OOGWMI AeNUTEAL HATy-
.paNbHBIX quces a u b;

6) Ha#iTH u—nepBhlit mpnua*renbnmﬁ wieH [OCHeN0Ba-
TenbHOCTH cos(ctgn), n=1, 2, 3 ...

B) BBIUUCIHUTb p= (1—1/22)(1—1/32) .. (1—1/n%), n>2

r) BRIMUCAUTD y=cos(l4-cos(2--. . . +cos(39-4-cos 40)...)).

5.4*. Vmeercs nenoe k=0. Beruucauts x—£k-ff wieH mno-
CJIeIOBAaTeNIbHOCTH {X,}, THe x;=1, x,=nx,_,+1/n npa n=
=1, 2, 3, ...

5.5, C Ttounocteio 107~% BLIUHCAUTH X-— HAUMEHBLIHMH
TNOJIOXKHUTENbHBIH KOPeHb YpaBHeHHS tg ¥=x, HCIOJb3Y S METOR
JleleHHsl OTpe3Ka IOMOJaM. '

5.6. Tloxcumrats k—RonuuectBo mubp B HECATHUHOM
SAITECH HEJOr0 HEOTPHIATENBHOIO WHCAA fl.

5.7. Jloruueckoil mepeMeHHOH f{ IPHCBOHTH anauere frue
wm false B 3aBHCHMOCTH OT TOro, SBASETCS HATypajbHOE
YHCJIO k CTeNeHblo 3 WAH HeT.

5.8. Ilporpamma. Hauno 100 BemecTBeHHBIX uKces. Boruuc-
JHUTb PAa3HOCTb MEXJAY MAaKCHMAaJbHEIM H MHHHMAJBLHBIM.
U3 HHUX.

. 5.9*. Hporpamma. JlaHa Hemyerasd NOCJEZOBATEALHOCTD .
pa3HYHLIX HATYpaAbHBIX uyMceds, 3a Kotopoit caenyer Q. Onpe-
HERUTE HOPSAKOBHIH HOMEp HaMMEHBIIEro W3 HUX.

5.10. Ilporpamma. [Janu nemoe n>>0Q u mociemoBaTe/b:
HOCTh U3 7 BELECTBEHHBIX YHCEJ, Cpel KOTOPHIX €CTh XOTS Ghbl
OIHO oTpuuaTejbHoe uucio. Hailitu BemuuuHy HauGoJbiuero
Cpelfl OTpPHIATEJBHEIX YHCe] 3TOH MOCJeJ0BATENbHOCTH.

5.11*. Boyncauts no cxeme [oprepa:

Y=x04-2x°4-3x5+. ..+ 10x}11;
6) y=11x1°+10x°+9x3+ oo F2x4-1.

5.12. INporpamma. JlaHbl HaTypanbHOe YHCAO 1 M BEHIECT-
BeHHble yHcaa £, @, Qg ..., O, DBHUYHCIATL 3HaYeHHE MHO-
rouJiesa

ax*ta x4, . . 4a,_x+a,

H ero npousBojHOH B Touke ¢2-0.5.
5.13. Beiaucautn:

ay* y=(2n—1)1'=1.3-5-...-(2n—1), n>0;

6) y=(2n)!1=2-4-...-(2n), n>0;
B) y=nl!l, n>0.



5.14. Briuncautb:

y=l/ 3+ 1/ 6+.. .+1/96+V®j

5.15. BeruucanTb:

a)* y=rcos x--cos x2+4cos x*+4-. . .-} cosx%;

6)* y=114-2143!4...+n! (n>1); o

B) y—nepBoe U3 uucea sinx, sinsinx, sinsinsinx, ...
..., MeHblee mo Moxymo 10-%.

5.16. YUucna ®unbonawun (f,) onpenensiorcs dopmynamu

fo=Fi=1; f,=fn-itFfn=: Tpu n=2, 3, ...

a)* onpezenuts f—40-e uncao Pubonayyu;

6) Hafitu f—nepBoe uncio Pubonayyu, Gosibiee m (m>1);

B) BBIYHCJIHTD S—CYyMMy Bcex uuces PuGonauym, KoTO-
peie He mpesocxozaT 1000.

5.17. He ucnosp3ysi craniapTHble QYHKIUH (32 MCKJIIOYE-
HYeM abs), BE[YHC/IMTb C TOYHOCThIO eps>0:

a)* y=e*=1+x/114+x*214 ... +x%/nl4...;

6) y=shx=x+x%314x5/5!4 ... x5+ 2n4+1)14...;
B) y=cosx=1—x%214-x%4!—. .. 4 (—1)"x2"/2n)! .. .;
r) y=In(l4x)=x—x¥2+4x%3—...F(—1)""%"/n+

+. (2 <)
1) y=arctg x=x—x%/34x%/5—...+
F(—=T)rer+y@2n D)+ (| %] <1).

C'-lHTaTb, 4To Tp__e6yemaﬂ TOYHOCTb JOCTUTHYyTa, €CJH Ouepen-
HOE cJaraeMoe Mo MOJXYJIIO MEHbIle eps,— BCE MOCAEAYIOWNE

cJiaraeMele MOXKHO YK€ He Y4YHTHIBATb.
5.18. var k,i:integer; x,y:real;

Haiitu omm6ku B cieayiomeM (parMeHTe NPOrpaMMbli.
a) y:=0; for x:=0.1 to 0.9 do y:=y-sin(x);

_6) k:=8l; y:=1; for i:=1 to sqrt(k) do y:=2=xy;

- B) ki=0; for it=1 to 9 do ki=k-sqr(i); ki=k=i;
r) ki=1; for i:==1 to 64 do begin ii=2«i; k:=k-i end

5.19%. Buuncauts: y=sin l+4sin 1.14-sin 1.2+4-.. . +sin 2..

- 5.20. Ilporpamma. HameuaTath Tabauuy 3HaueHHH QyHK-
mit sinx u cosx Ha ortpeske [0,1] ¢ marom 0.1 B cre-
AyloiieM BHJe (CYUMTaTh, YTO NPH NeEYaTH Ha KaxkJoe BeIieeT:
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BEHHOE UYHCJIO OTBOAUTCA 1O 6 nosuumit CTporu):

0.0000 0.0000 1.0000
0.1000 0.0598 0.9950

1.0000 0.8415 0.5403

5.21. Ilporpamma. IIpnOAMKEHHO BLHIYHC/AUTL MHTErpas
bd

S In(2+sin x) dx,

0

UCnoJba3ysi GOpMyJy NpSMOYroJbHHKOB npu n=100;
b

{ Fedeash-[F)+FO)+ . i),

rae h=(b—a)/n, x;=a-+ih—h/2.
5.22*. CkoJbKO pa3 OyZeT BHINOJHATHCA TeJo CAeAYIOHEro
oneparopa LHKJa?

k: =0;
for it=1 to k43 do ki=k-1

5.23*. BbluucIHTD S—CYMMy KBaJpaTOB BceX LeJbIX
yyces, monajaiomux B uHTepBaa (Inx, e¥), x>1. ,

5.24. Brluncanuth k—KOJHYECTBO TOYEK C IIEJIOYHCJEH-
HEIMH KOOpJAMHATaMH, MONAJAIoWUX B Kpyr paauyca R (R>0)
¢ LEHTPOM B Hayase KOOpAHHAT.

'5.25*. Econ cpexu umecen sinx® (n=1, 2, ..., 30) ects
x0Ts1 Obl OJHO OTpHIATeNbHOE YHCJO, TO JIOTHYECKOH mepe-
MeHHOH [ NpHCBOUTL 3HAa4yeHHe {rue, a HHAYe—3HauYeHHe
alse.

f a) Mcnosib3oBate oneparop LHKJA C NapaMeTpoM H omne-
paTop ‘nepexoja.

6) He ncnoansoBath onmepatop nepexozia. ‘

5.26*. Jlornyeckoii nepeMeHHOH p NPHCBOHTH 3HaugHME
true, ecan uenoe n (n>1)—npocroe uuca0, U 3navenue
false nnaue.

5.27. Tlporpamma. lano 100 BemecTBeHHBIX unces. Onpe-
JleJIHTb, 06pa3yIoT /I OHH BO3PACTAIOLLYIO OCJIEZOBATENEHOCTE.

5.28. Ilporpamma. IlaHa mocJjiefoBaTeNbHOCTh H3 70 1ie-
Jux gucesa. Onpenenutb, €O CKONBKHX OTPHUATEJBHBIX HHCel
OHA ‘HayHHaeTCsd. -
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5.29. Boigucauts:

&
20 10 2 sin kn
1 n=1
LIy _* = —_—
a) p—i,lill i+j2? 6) s k@l kIl ¢

5.30*. OnpesnennuTh k—KOJUYECTBO TPEX3HAUYHBIX HATY-
palbHBIX 4YHCceJ, cymMMa LHpp KOTOpeiX paBHa n (1<<n<(27).
Onepanuu gmenenus (/, div u mod) He HCrOMBL3OBATH.

5.31. HanegaTtats B Bo3pacTalomieM Nopsjke Bce Tpex3Hay-
HBle YHC/a, B JECATHYHOH 3aMHUCH KOTOPHIX HEeT OXHHAKOBBIX
nudp (omepanuu JesieHUs HE HCIOJB30BATH).

5.32. Jloruueckoit mepeMeHHOH ! NpPHUCBOHTh 3HAUEHHE
true wnu false B 3aBUCUMOCTH OT TOTO, MOMKHO MJIM HeET
HaTypajpHOE YHCIO 7 NPEJCTaBHTh B BHAE CYMMBHI TPeX IOJ-
HBIX KBaJpaToB.

5.33. Ilporpamma. Haneyarate TaGauIly MCTHHHOCTH JIJIst
Joruyeckoit pyHkuuH F=(A and B) or not(B or C)y B cue-
RylomeM BHIE:

true true true true
true frue false true
true false true false

o

false false false true

©5.34. Ilporpamma. JlaHbl BemecTBeHHble yucia ¢, d u €
(e<d, &>0). C TOUHOCTBIO & BBIYHCAHTH HHTETPa

d
- S cose* dx,
[
HCTIoNIb3ysl hopMyJay Tpanemuit:
b .

{ fodxact ,=h-[f(@)2+ Fa-+h)+

. a +f(a+2h)+. . . +f(b—R)-f(b)/2],

rae h=(b—a)/n.

Ilas obecneyeHus HYKHOR TOYHOCTH BOCHOMb30BATHCA Clie-
AyloiuM npaBesioM PyHre: eciu HpHOMMKEHHOE 3HAUCHHE
uATerpana /, BBHIUMCAATL NpH n=n,, 2n,, 41, 8ny u . A.,
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T€ 7,—HEKOTOpOE HaYajbHOE UNCJIO OTPE3KOB JeJIeHHA
(manpumep, n,=10), Torza npu |/,,—1,{/3<e 3a uckoMmyio
BEJIMUMHY MHTErpasia MOXKHO B3STh I2

5.35. Tlporpamma. Hano £>0. ¢ towsoctsio & Hafiu
KODEHb YpaBHeHHd

axP—ex?+(2e+1)x+n2=0.

5.36. Ilporpamma. [lans naTypasibHOE 7 ¥ BemlecTBEHHHE
YUCHA Xy, Yy, Xgy Yoy -+ s Xpy Y- PAcCCMaTpHBAA NAPH X;, Y;
KaK KOOpAHHATHl TOYEK Ha NJIOCKOCTH, ONpPejedHTb PajHyc
HanuMeHbIETO KPYra {C UEHTPOM B HayaJie KOOPAHHAT), BHYTPb
KOTOPOTO TNONAjAOT BCE 3TH TOUKH.

5.37. Ilporpamma. Jlano 80 Bemectsenubix unces. Hafitn
TNOpA/KOBBI HOMED TOTO K3 HHX, KOTOpOe HauGoJjee GIH3KO
K KakoMy-HHOYZb HEJOMY 49HuCay.

5.38. Ilporpamma. [lano 100 nesmix uucen. Onpenesmts,
CKOJbKO H3 HHUX TIpHHHMaeT HauboJibllee 3HaueHHe.

5.39. Ilporpamma. [anmwml nmence n>1 n Bemecmeaﬂue
UHCHA Xy, Xgy ..., X,. DHUUCAUTD:

woZx, oy T
n n—1

5.40. Tlporpamma. Jlana HenycTas NOC/€AOBAaTENbHOCTD
NOJIOKHTEIbHBIX BeleCTBEHHBIX YHCeN Xy, X,, ..., X, (1 3apa-
Hee HEe MH3BECTHO), 32 KOTOPHIMH CJIe[lyeT OTpULaTeNbHOe
uycsao. Briuncanute Beanuuny

nx,+(n—Dx4. . +2x,_1+x,.

5.41. Tlporpamma. Jlansl uensle WHCAR Xj, Xg, «o.y Xgs-
Briuucants BeJnunny

Xa(XaHXs) (XyF X5+ %) (X5 X5+ X9+ X10) - .-
R O P T I 3 A

5.42. Ilporpamma. Jlana nocaegoBarteisHocts u3 100 ne-
apx gnces. OnpesenuTh KOJMYECTBO yHcesa B HauboJee ANNH-
HOJ NOANOC/IeJOBATEJNbHOCTH U3 HOAPSA HAYIMX HYJeH.

5.43. Tlporpamma. JlaHO He MeHee TpeX Pa3JHYHHIX HATYy-
panbHHIX yHces, 3a KoTopuiMu cleayer O. Onpezneants . Tpu
HanGOJBIIUX YHUCIA CPelH HHX.

5.44. Ilporpamma. Jlano 200 BewecTBeHHbx gncea. Onpe-
R€JINTh, CKOJIBKO M3 HHX §OJiblle CBOMX «COCeJeii», T.e. Ipe-
IBIAYLIETO M HOCJEAYIOLIETO YHCE.

5.45. Tlporpamma. Jlama HenmycTasi NOCAEIOBATEIbHOCTH
HEHYJIEBHIX LEJBIX Yuces, 3a KoTopoh cheryet 0. Onpesennts,
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CKOJILKO' pa3 B 3TOH MOCJe0BaTENbHOCTH MeHSieTes 3HaK.
(Hanpuwmep, B mocnenoBartesHocty 1, —34, 8, 14 —5 3HAK:
MeHnercss 3 pasa.)

5.46. Tlporpavma. [auel menoe n>2 wu Bem.eCTBeHHble'
yuenaa ag, by, ..., a,, b, (@;<b;). PaccmarpuBasi napsl a; u b,
KaK JieBble M INPaBble KOHIBI OTPE3KOB . HAa OJHOH U TOH ke
NpsIMO#, ONpPEJeJNTh KOHIBI OTpe3Ka, ABJSIOLIErocs mepece-
YEeHHEM BCeX 3THX OTpe3koB. Ecim Taxkoro orpeska Her, 1O
COOOIHUTL 00 3TOM.

5.47. Tlporpamma. HaiiTu Bce menbie KODHH ypaBHEHHS
ax*++bx*+-cx+d=0, rpe a, b, ¢ 1 d—sanaHHble UeJbIE YKCA,
npuyeM a0 u d=<0. (3amesanue: ueNbIMH KODHSIMH MOTYT
ObITb TOJIBKO TOJIOKUTENbHBIE H OTPULATE/bHBIE [EJIHTENH
Koa(ppuuyenra d.)

5.48. Ilporpamma. Onpegenntb, SABJSIETCSl JU 3aJaHHOE
HatypaJbHOe YMCJO COBEpLIEHHBIM, T. €. PABHBIM CyMMe BCeX
CBOMX (IIOJIOKHTEJbHBIX) JenauTesed, KpOMe €aMoro 3TOro
uhcna (Hampumep, yucsao 6 cosepiieHHO: 6=14-2--3).

5.49. Ilporpamma. [ano 10 Hatypanbubix uncen. Haiitu
HX HaubOJbIIME OOLUH JeJHTENb.

5 50. Ilporpamma. Hano uenoe n>2. Haneuarath Bce
MpocThle Yxc/Ja W3 JuanasoHa [2, n].

5.51. Tlporpamma. HaneuaraTh Bce NpOCThIE HAENHTENU
3aJAHHOTO HATYpPaJbHOTO YHCJ/A,

5.52. Tlporpamma. [laHa noc/eoBaTeNbHOCTb H3 HE MeHee
yeM JBYX HaTypasbHbIX guces, 3a Kortopoil ciepyer 0. Bpi-
YUC/IHTL CYMMY TeX H3 HHX, MOPSIKOBbIE HOMEPa KOTOPBIX—
NpoCThie YHCJIA.

5.53. Tlporpamma. Jlana HenycTas NOCJEJOBATeIbHOCTD
HaTypaJbHBIX uYuceJ, 3a KoTopoit chenyer 0. Boiuncmuts
CYMMY TeX H3 HHX, NOPHAKOBble HOMepa KOTOPHIX—YHCIA
Qubonayun (cMm. 5. 16) 3

5.54. Ilporpamma. Haiitu cymmy uudp sajzansoro Hary-
PajbHOTO YHCJa.

5.55. Ilporpamma. Onpenesuth YHUCAO, HOJAYUAEMOE BBIMH~
cBiBaHWEM B OOpaTHOM INOpsnKe LUdp 3aJaHHOTO HaTypaJIb-
HOTO YHCJa.

5.56. Ilporpamma, Onpenenutb, ABJSETCA JH 3a,ztaHH0e
HaTypasJbHOE YHCJIO NMAJHHAPOMOM, T.€. TAKHM, NeCHATHYHAs
3alHuCh KOTOPOrO YMTAETCs OXMHAKOBO CJieBa HAmpaBo M
CApaBa HaJeBo.

5.57. Iporpamma. Jlano HarypasbHoe k. HaneanaTb k-

uppy mnocsenoBaTeBHOCTH

' a) 12345678910111213..., B KOTOPO# BBIMUCAHBI no,zxpsm
BCE HATypaJibHBIE UYHCJIA;
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6) 149162536..., B KoTOpo# BHINUCaHH TOAPSJA KBaj
paThl BCeX HaTypajbHEIX 4HHCe;

B) 1123581321..., B KOTOpO# BEIBHCAHBI NOAPAJ BCE YHCIIA
Dubonavyn.

6. JJUTEPHBIA THN

6.1%. Bcerna siu cnpaBefIHBO CJEAYIOIee YTBEPKJEHHE!

a) ectu c—autepa u ‘0'<<e<<'Y’, TO c—uudpa;

6) ecan c—autepa u ‘a’<<e<<'z', TO c—cTpoyHas Jia-
THHCKasi GYKBa;

B) 191</ar

r) '0'=0;

R) 9r,d( 9A),

e

xZ) ecad ¢ U d—auteprl, T0 ¢<d TOTAa M TOJBKO TOrja,
korga ord(c)<ord(d); ‘

3) ord(chr(k))==~k mna moGoro nesaoro k;

n) chr{ord(c))=c masa mo6oit JuUTEpH C.

6.2%. BuluucauTh 3HAUYEHHS BHIpAXKEHHH:

a) pred('7’); 6) succ(’0")=pred('2'); -

B) ord('5') ord('0"); r) 'd">'a’;

1) ord(’q")<ord('z’); e) chr(25)>=chr(16);

) ord(pred(chr(24))); 3) chr(ord('5")--1).

6.3*. Hmeercsi JutepHas nepemensas d. IIpucBouth J10-
THYECKOH TnepeMeHHOH ! 3HayeHHe frue, €CJM BBINOJHAETCSA
yKasaHHOe YCJOBHE, U 3HaueHue false B IPOTHBHOM CJyyae:

a) sHaueHHe d—aTO JuTepa 'x'; ,

6) 3Havenne d—autepa ‘a’ uam ‘q’;

B) 3Hauenne d—iuudpa.

6.4*. OnpenenuTh 3HaUEHHE JHTEPHON NEepeMeHHOI d nocje
BHITIO/IHEHHS CIICJIYIOUIUX ONePaTopOB;

a) ci="4"; di==c; 6) ci='4'; d:=

6.5%. Bruucuts S—CYMMY TIOpPSIIKOBBIX HOMEPOB BCEX
6ykB, Bxoaamux B cioBo SUM.

6.6*. Haneuatath TekcT, o6pasoBaHHBIH JHUTEpaMu ¢ no-
PANKOBHIMH HOMepamu 65, 71 u 69.

6.7*. JlutepHoi nepeMeHHOM next NpHCBOHTH nmbpy, cJie-
Aylomyio 3a WHpPOH, ABIAIOLIEHCH SHAYCHHEM JMTEPHOH ne-
peMeHHOH dig, cuuTas mpu 3toMm, yto 3a ‘9’ caenyer ‘0.

6.8*. Jloruueckoii nepemeﬂﬂon b npuCBONTHL 3HAUEHHE. true,
eC/IM. Mex1y JuTepaMu ‘a’ M 'z’ HeT MHBIX CHMBOJIOB, KpPOME
CTpO'-leIX JIATHHCKUX OYKB, H 3HaueHue false wHaue.

:6.9*. HaneyataTb B OJHY CTPOKY BCe .nmepbl mexay ‘A’

u 'Z', BRaoyas U 5TH GYKBHL. L
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6.10. Haneyarats TaGauuy cjepyiomero Buia:

~a)* 100...00 6) 999...99 B) 0123456789
020...00 088...88 1234567890

P .o

000...09  000...01 9012345678

Hanee ¢ smom napaepage nod «miekcmom» NOHUMAEMCS
3a0anHas 80 8x00HOM ¢hatize input nocaedosamenbHocms Aumep
(603moscro, nycmasn), 3a Komopoti caedyem mouKa (a cam
mexcm mo4ka He 8xo0um).

6.11*. Ilporpamma. Haneuatatp frue, ecnum B 3amaHHOM
TeKcTe GyKBa a BcTpeyaeTcs yvate, yeM GykBa b, W Hameua-
TaTh false B MPOTUBHOM CJy4ae.

6.12. Tlporpamma. Ecnu B 3ajaHHBIH TEKCT BXOZHUT Kaxk-
Jast ¥3 GYkB csoBa key, Torha HaneyaTtatb yes, HHaue—IO.

6.13. Tlporpamma. ITpoBeputb, MpaBHJILHO JiM B 3ajaH-
HOM TeKcTe paccTaBJIeHbl KPYIibie CKOOKH (T. €. HaXOAWTCS
JU CripaBa OT KaXKIOH OTKPHIBAIOWIEH CKOGKH COOTBETCTBYIO-
mas el sakpeiBaiomasi cKofKa, a cieBa OT KaxkJIOH 3aKpsi-
Balolei —COOTBETCTBYIOWAs eff oTKphiBaiomas). Orser—[A:
nin HET.

6.14*. Ilporpamma. Onpenenutb, ABJSETCS JH 3aJaHHBIA
TEKCT NPABHJIBHOH SalHChI0 LEJNOro uucia (BO3MOXKHO, CO
3HAKOM). *

6.15. M3BecTHO, YTO B 3a[aHHBIA TEKCT BXOAUT OyKBa a,
npuueM He Ha nocnenmeM Mecte. TpeGyercsi Haneuarath Jid-
TePY TEKCTa, HEMOCPEACTBEHHO CJIEAYIOMYIO 32 NIEPBBIM BXOXK-
JeHueM a. Mox<HO /I peluTsb 3Ty 3afauy CJAeAyouEM 00pasom
(c—nutepuasi nepevMeHHas):

repeat read(c) until c="a’; writeln(succ(c))?

6.16. [Tporpamma. Haneyarats 3afanHblll HENYCTOH TEKCT:

a)* ygajquB 43 Hero Bce UHGPHI H YABOHB 3HAKH «-+»
H «—»;

6)* ynasuB U3 HErO BCE SHAKU «-», HENOCPEACTBEHHO 32
KOTOpEIMH HJeT 1udpa;

B) YAQJMB U3 HEro Bce GYKBH b, HEMOCPEACTBEHHO Mepex
KOTOPLIMH HaXonuTcsi GyKBa c;

r) 3aMeHHB B HeM Bce nmapsl ph Ha 6ykBy f.

6.17. Ilporpamma. Haneuatath 3anaHHBIA TEKCT, yJAalus
H3 Hero JIMIIHHE NpOGeJbl, T. €. H3 HECKOJbKHX TNOAPAN HUAY-
HWUX npobesioB OCTaBHTb TOJNBKO OJHH.

6.18. ITporpamMma. 3ajaHubiii TEKCT pacneyarartb MO CTPO-
KaM, MOHHMas IOJ CTPOKOH n160 ovepexusie 60 JIHTED, eciH
CPellM HHX HET 3amsAToH, JM6O0 YACTH TEKCTa [0 3aNATOH BKJIO-
YHTeNbHO.
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6.19. Ilporpamma. Jlana nemycrasi TNOCJeROBaTeNbHOCTD
HeNyCTEIX CJOB M3 JaTHHCKUX OyKB; COCefHHE CJIOBa OTHE-
JIEHH JIpYT OT Jpyra 3ansToii, 3a NOCNeIHUM CJIOBOM—TOUKa.
OnpeneanTb KOJNHYECTBO CJOB, KOTOPLIE:

a)* naunHaloTca ¢ GYKBH &;

6) oxkaHuuBaloTca OYKBON W;

B) HAUMHAIOTCS H OKAaHYHBAIOTCS OZHOI U TOH >xe GYKBOH;

r) comiepxkaT xoTs Obl omHy GykBy d;

J) cojJiep:KaT pOBHO TpH GYKBHI €.

6.20*. 3naueHusaMH JHTEpHBIX NepeMeHHBIX ¢2, ¢l u 0
apastorcst nugpol. Ipuceonts nesofi nepemennofi k& uucrno,
COCTaBJIEHHOe H3 3TuX uudp (Hanpumep, ecau ¢2="8', ¢c1="0’
u c0="5", To k=805).

6.21*. TlpucBouts JuTepHBHIM nepeMeHHBIM ¢2, ¢l B ¢0
COOTBETCTBEHHO JIEBYIO, CPEJHIOI0 U NpaByIo NHQpPH TpexsHay-
HOro yucaa k.

6.22* Vcnoab3ys TOJIbKO JIMTepHBIA BBOX, T. €. NPOLERYPY
read(c), rie c—auTepHas nepeMeHHas, BBECTH HENYCTYIO NO-
CNefOBaTeNbHOCTh 1MGp, Mepel KOTOpPOH MOXKeT HaXOMUThCSH
3HAaK «-+» MJIM «—» U 3a KOTOpoil ciaejyer npo€ea, H, IO-
JIyYuB COOTBETCTBYIOLIEE IEJIOe YHCJO, NPHCBOUTL €ro LejoH
nepeMeHHOH k.

6.23. Mcnoabsyst TONBKO JHTEpHBI BBIBOA, T.e€. TMpo-
uenypy write(c), rue c—JAHTepHBI napameTp, BHIBECTH Ha
neyaTh 3HayeHue HeJOH NepeMeHHOR k (3HaK «-» He neya-
TaTh).

6.24. Ilporpamma. JlaHo nHaTypaJjbHoe umcao n. Hameya-
TaTh B TPOMYHOM CHCTEMe CUHMCJeHMS uenble uucaa ot 0 jo n.

6.25. Ilporpamma. JaHa mHenycTasi HOCJEN0OBATENbHOCTD
HEOTPHLATeIbHEIX ULEJBIX YHCeJs, 3aMHCaHHBIX B CeMEPHYHOH
CHCTEME CUMCJEHMS; MEXJY COCEJHHMH 4HcaaMu—npobed,
3a nocjenduM—royka. Hanewatate B JecsiTHYHON cHcTeMe
HauboJIblllee U3 HUX.

6.26. Ilporpamma. 3ajaHO HeOTpUIATENBHOE LiEJ0€ YUCTO,
3anycaHHOe B BOCbMEPHYHOH CcHCTeMe CYHCJEHHS (32 yme-
JaoM—npo6en). Haneyatath 3T0 4uc/I0 B NSITEPHYHON CHCTEME
CYHCJIEHH .

6.27. Ilporpamma. Jlana noc/eoBaTeJbHOCTb JIUTEpP, MMEKO-
maa cheayomyi Bua: dy+d,+=...4d, (d;—nudppe, n>1),
3a KOTOpOil cJexyeT Touka. Briuucauth 3Hauenue 3ToH aJ-
re6panyeckoli CyMMBl.

. 6.28. Hcnoab3ys TONBKO JIMTEpHBI BBOJ, BBECTH 3ajaH-
HOE BelleCTBEHHOE YMCJIO (332 HUM—Ipo6es), 3anMCanHoOe IO
npapuiaM #3bika Ilackanb, M DPHCBOHTE €T0 BeUIECTBEHHOM
NepeMEeHHOH X. '
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6.29. Hcnonb3yst TOJBKO JIUTEPHBHI BBIBOJ, HalleyaTaTh
BEIECTBEHHOE YHCIO X B Cleaywomel (opme:

+0.dyd,. . .d,E4-p;p,,

rae d;, p—uudpel, npuueM d,==0, ecntu x7=0.

6.30*. Mwmetotcst nenbie yucna k2 u n or 1 go 80. Hame-
yaTaTh B OYepeJHOH CTpoke (HoMepa ee nosunuii—ot 1 xo 80):

a) JuTepy % B k-Hl NO3HLHH;

0) autepy % B k-#i mosunuu u Jutepy I B n-fi nosuuuu
(npu k=n neyaratb TOJNBLKO 3BE3JIOUKY).

6.31. IMporpamma. Haneuarats rpaguk ¢pynkuuu y=x2—1
Ha otpeske [—1,2] ¢ warom 0.1. Oce OX HampaButh MO
BEPTHKA/IH BHH3, a 0cb OY—no0 ropusontany Bnpaso. B kax-
NO¥ CTpOKe meyarath «kKycoueks ocd OX (Hanpnmep, autepy I)
M 3BE€3/I0YKY—B NO3ULHUH, COOTBETCTBYIOIIEH OYepEeHOMY 3Ha-
YeHHIO (YHKIIMH, OCb OY me neuarats.

[Mpumeprsiéi Bup rpaduka:

*

*
Ll i B B R )

#

6.32. Tlporpamma. Haneuarats B Toukax 1, 2, ..., &, rae
k—3ajanHoe mesoe uucyao ot 2 mo 70, rpadur ¢yHKIuMuU
Ditnepa @(n), BHIUUC/SIOMEH KOJUYECTBO UEJBIX 4ucesa OT 1
0 n—1, B3aHMHO IPOCTBIX C YHUCJIOM 1.

6.33. Ilporpamma. B 3ajanHbIi HemycToi TeKCT BXOAAT
TOMBKO LH(DPE M OykBbl. OnpesesuTb, YAOBJCTBOPSAET JH OH
CeAyIolEeMY CBOHCTBY:

a) TEeKCT ABJSAETCS JeCATHYHOM 3aMHChIO YuCaa, KpaTHoro 9;

0) TeKCT SIBJISIETCS 3almHChi0 YETHOTO YHCJAa B CeMepuy-
HOH CHCTeMe;

B) TEKCT #IBJIseTCS MHEeCATHYHOR 3alMCbio ducja, Kpart-
HOTO 6; v

I) TEKCT SIBJISIETCS NECATUYHOM 3alHChIO YUCHA, KPATHOTO 4;

I) TEKCT SIBJSIETCSA ILECTHAANATEPHUHOH 3aMUELIO HHCHA,
KpaTHOro b;

e) TeKCT HAYMHAeTCs C HEKOTOPOH HeHyJeBO# wucpsl, 3a
KOTOPO# CJEAYIOT TOJIbKO OYKBHI, M MX KOJHYECTBO paBI—!O
YHCJIOBOMY 3HAUeHHMIO 3TOH LHQPH; -

) TEKCT HauuHaeTcs ¢ k OYKB (1<k<9), 3a- KOTOprMH
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CeflyeT TOMbKO OJHA JUTepa—IHUdpa ¢ YHUCAOBBIM 3Haye-
HueM k;

' 3) TEKCT COBIIalaeT C HayaJbHBIM OTpe3KoM psifa 0123456789
(nvanpumep: 0, 01, 012);

) TeKCT COBNAJaeT ¢ KOHeUHbIM oTpeskoM psiia 0123456789
(nampumep: 9, 89, 789);

K) TeKCT COBNAajaeT ¢ KAKUM-To oTpeaxkoM psiaa 0123456789
(manpumep: 2, 678);

JI) TeKCT COCTOMT TOJIbKO M3 LH(pP, HpHUEM HX UYUCJIOBBIE
3HayeHHs o0pasyloT apU(METHUECKYIO INpOrpeccuio (Hanpu-
mep: 2468, 741, 3);

M) TEKCT COAep:KHT (moMuMoO OYKB) TOJILKO OAHY HLHDpY,
npuYeM ee 4YUC/IOBOe 3HAYeHHe PABHO IJIHHE TEeKCTa;

H) CyMMa YMCJOBBIX 3HaueHHil LHUQp, BXOAAMHUX B TEKCT,
paBHA JUIHHE TEKCTa.

7. NEPEYHCJIUMBIE U OTPAHHYEHHBIE TUIIbI.
. OMEPATOP BAPUAHTA

7.1*. HmeroTcst onucanus

type ceson=(3uma, BecHa, JIeTO, OCEHb);
var X,y:Ce3oH;
t:(renso, xos0xHO);

OTBeTHTh Ha CJEAYIOLIHE BOMPOCH.
a) Kakne sHaueHHsl MOTYT NpPHHUMAThb IMepeMeHHble X, Y
u ¢? JonycTUMBl /M [PHCBAHBAHHUA:
1) x:=BecHa; 2) y:=X; 3) t:==Temnuo;
4) y:=t; 5) t:=xapko?
_ 6) Beryucnuth 3HaueHHs BBIPAXKEHHH:
1) Becna< Jsero; 2) 3uma<l=JeT0; 3) OCeHb < 3UMAa; '
4) BecHa < >temJyo; 5) succ(BecHa); 6) pred(secHa);
7) succ(ocenp); 8) pred(xoJ01HO)
B) Bbluuc/iUTh 3HaYeHHS! BhIpAXKEHHH:
1) ord(ecua); 2) ord(oceHn)--ord(xo/0/H0)
r) JonycTuMm Ju oneparop LHUKJA C 3aroJIOBKOM

for x:=Becna to ocenp do?
n) JonycTuMBl JH CJefyiolide oOIepalHu BBOJA-BbIBOJA:
1) read(x); 2) write(sero);
3) writeln(‘sumoit ’,t)?
7.2%. Ykasath OIIMOKH B CJCAYIOWEM pasje/e THIOB;
type GykBa=(‘a’,’b’,’c’,’d’);

rnacHass=(a,e,i,o,u);
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corylacHas==(b..d,f,g);
kapra=(6,7,8,9,10,raner,1ama,Kopoab,Ty3s);
ropenb=(1.00,1.41,1.73,2.00);
¢urypa=(cJoH,KOHb,J1a1bs,bep3b);

KOHb == (T1eruil,CuBbf, Kaypoiii);
JKUBOTHOE ==(J1eB, CJIOH, kHpad);
nenenne=(div,mod);

Jor=boolean;

7.3%. Hmetorcss onucanus
type digit="0".."9";
var d:digit; k:0..9; n:integer;

OtBeTHTb Ha CJIeAYIOLIHe BOMPOCHI.

a) KakoBrl 3Hauenns tuna digit? KakoB 6asoewlii Tun
JJ1s1 3TOTO OrpaHuyeHHOro THna? JlonyCcTuMbl Jid NpHCBaNBaHUA!

1) d:=='7"; 2) d:="'a"; 3) d:=T7?

6) Kakune 3HaueHust MOXeT NPUHHAMAThL INepeMeHHas kP
Kakoe ee GasoBwifi Tun? JonycTHMBI JI NpHCBauBaHMA:

1) k:=5; 2) k:==10; 3) ki=—0; 4) k:="5";

5) k:=ord(d); 6) k:=ord(d)—ord('0")?

B) BepHo /11, 4TO K 3HaYeHHAM OrPaHHYEHHOTO THIA MOXKHO
NpHMEHATh T€ XKe ONlepalld, YTO H K 3HayeHHAM 06a30BOro
tuna? Ectp su omubku B onepartope :

if k-+-n>7«k then k:=abs(n) mod 10
else d:=chr(k-+ord('0"))?

r) Moxuxo Jau B Ilackane onpenesuTh OrpaHHYEHHBIH THII,
COCTOSIIMA H3 NPOCTHIX YHCEN?
7.4*. Ykasar®b OWHOKH B CJAEIYIOIUX ONHCAHMSAX:

const n=180; pi=3.14159;

type wudpa="0".."9";
6ykBa=a..z;
yroa=-—n..n;
orpesok=0..n—1;
nepuoj=—pi..pi;
nmoc=:"4-*.."4"’;
HezeJss= (BC,MH,BT,Cp,YT,NT,c6);
6y AHU==1IH..[IT;
BEIXOJHOH = C0..BC;

7.5*%. type Mecsn=(sHB,(eB,Map,anp,Mail,uiOH,HI0J,aBT,
CeH,0KT,HOs, IeK );
aenb=1..31;
var d1,d2:penp; ml,m2:mecan; t:boolean;



IMepemennoft ¢ npucBOMTbL 3HaueHue frue, ecau pmara dl, ml
npejumecTsyerT (B pamkKax roja) nate d2, m2, u 3HaueHue
false nnaue.

7.6*. var m,ml:mecqan; {onpejeseHHe «Mecsl» cM. B 7.5}
k:1..maxint; n:1..12;

Ilpucsoutb nepemenHoil ml:

a) HasBaHHe Mecsla, CAeLYIOMEro 3a MecsiueM m (C yye-
TOM TOroO, 4TO 3a JeKabpeM HJeT SIHBapb);

6) HasBaHue k-TO Mecsila IOC/Ie Mecsilla

B) Ha3BaHHe /-TO Mecsla roja.

7.7. type crpana=(Ascrpus,boarapus,I'penus,Uranus,
Hopserns,®panuus, PPI);
crosinua=(Bena,Codust,Apunni,Pum,Oci0,
[Mapuxk,boun);
var st:ctpana; cap:cTouHia;

ITo 3nawennio nepemenHoii st (Ha3BaHMIO CTPaHbl) NPUCBOUTH
nepeMeHHOH cap HasBaHHE CTOJIMLEI 3TOH CTpaHbI.

7.8. var P; (apa, Geiicuk, monyJna2, Jmwc,
nackane, nal, goprpan);
A: (ada, basic, modula2, lisp,
pascal, pll, fortran);

ITo P—pycckoMy Ha3BaHHIO fi3BIKA NPOTPaMMUPOBAHHUS MpH-
CBOMTH INepeMeHHOH A aHIVIMCKGe Ha3BaHHe 3TOTO fA3bIKA.

7.9. type nHasBaHHe=(HOJb, OAWH, ABa, TPH,
yeThipe, MNATh);
var: d:’0'.."5’; ninasBanue;

Mo nurepe-nudpe d NpHCBOMTL NepeMeHHOH n Ha3BaHHe 3TOH
HUdpHI.

7.10. type HoTa=(zo0,pe,MH,da,co.b,15,CH);
HHTepBa/=(CeKyHJa, TepLus, KBapTa,
KBHHTA, CeKCTa, CeNTHMa);

var nl,n2: Hora; i:uHTepBaJ; -

Onpenenuth [—uHTepBaJ, 00pasoBaHHEIN HOTaMH nl U nk
(nl5£n2): ceKyHaa—3TO HHTepBaJ U3 ABYX COCERHHUX (IO Kpy-
I'y) HOT (HanpuMep, pe H MH, CH U J0), TepLUSA—HHTEPBAJ
yepe3 HOTy (Hanmpumep, ¢a M Jf, CH U pe) H T. 1.

7.11*. Onpepenuth, KakuMu GyayT BHAYEHHsI nepeMeH-
HBIX p U d TOCJe BHIIOJHEHHSl ONepaTopoB

pi=true; d:=1;
case k mod 10 of
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3, 2,7, 5: di=k;
11
4,8:; begin p:=false; d:=2 end;
9,6: begin pi=false; d:=3 end
end {of case}

€CJiu 1nesasa I1nepeMeHHasn k uMeer cjaenyroiliee 3HayeHue:
a) 6; 6) 235; B) 71; 1) 100.

roroa 0,

7.12. var u,w:'a’..’z’;
Hajitu omm6ku B cienyiomeM onepatope:

case u of
a’..'w'y wi=succ(u);
', 'y we="g"; wi=u
end

7.13*. type cesoH=(3uMa,BeCHa,J1€TO,0€EHb);
Mecsin = (9HB,(eB,Map,anp,maii, vioH,
MIOJI, 3BT, CeH,0KT,HOS, €K );
var m:Mecsill; S:CEe30H;

Onpe,ue.nmb §—CEe30H, Ha KOTOprﬁ OpHEXOAUTCA MecAan m.

7.14. type crpana=(I'1P,Ky6a,/laoc,Monako,Hena,
[Monbia);
KOHTHHeHT=(A3us,AmMeprka, EBpona);
var S:CTpaHa; C:KOHTHHEHT;

[To s—mnasBanuio CTpaHbl ONpeneJUTb C—Ha3BanHHE€ ee KOH-
THHEHTA.

7.15. type enunHIa=(IeLUMETp,KHJIOMETP,METP,
MUJTHMETD,CAHTHMETD);
JaMHa=real;
var X:AJMHa; p:elHHHUa;

3naueHne nepemeﬂuoﬁ X, O3Hayawmee HEKOTOPYIO IJIMHY
B eAMHNIAX p, 3aMEHUTH Ha BEJINYUHY 9TOH K€ JJIMHH B METpax.

7.16*. type uBer=/(uepHblil,cephiil,0elbiii);
var C:ILBeT;

Haneuarate 3HaueHHe mepeMeHHOH c.
7.17. var k:l..9;
Haneuarath 3HaueHue nepeMeHHOH k DHMCKHUMH Iudpamu.

7.18*%. type letter=(a,b,c,d);
var xtletter;

BpecTn sanasHoe BO BXojHOM (aiisie 3HaueHue Tuna letter
(T.e. a, b, ¢ uan d) U NPHUCBOMTL €r0 nepeMeHHOH X.
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7.19. lna nenero yucna k or 1 go 99 Haneuatats Qpasy
«MHE R JieT», YuuTbiBas INpH 3TOM, YTO NpPHU HEKOTOPHIX 3HA-
YeHHSAX R CJIOBO «JeT» HaJ0 3aMeHUThb Ha CJOBO «TOJ» HJIM

- «rOsan. '

7.20. Ilnst HaTypasibHOTO YMCaA k HaneyaTaTb (pasy «Mbl
HawIu k rpuboB B JIecy», COrJIacoBaB OKOHYAHHE CJIOBA «TPUO»
¢ uucaoMm k.

7.21. type magex<=(uM,pox,naT,BHH,TBOD,Ipe);
CJI0BO=(CTenb,00J1b, TeTpajb, 1BEPb);
var w:CJOBO; p:lafiex;

HanewaraTp cJIOBO @ B Najgexe p U eIUHCTBEHHOM GHCJE
(HanpuMep, NpH W=CMens U p=meop HaJl0 HaNeyaTaTh CJOBO
cmensio).
7.22. type kypc=(C,B,lO,3); {ceBep,BocTOK,IOT,3aMa]}
npuKas==(BIepe],BIpaBo,Ha3al,BjieBo);
var K1,K2:kypc; IIP:npukas;
Kopa6np chawana mwen nmo kypey K1, a 3ateM ero xKypc Golia
u3MeHeH corjacHo npuxasy [IP. Onpenenutb K2—HoBblit
Kypc Kopab.s.
7.23*%. var d:28..31; m:mecsan; {cMm. 7.5}
[epemenHo#l d NpUCBOMTHL KOJHYECTBO JHeH B Mecsie m (rog
CYMTATb HEBHCOKOCHLIM).
7.24. var y:1901..2000; m:mecsin; {cm. 7.5} d:1..31;
t:boolean;
[NepemenHofi ¢ NPUCBOWTH 3HauUeHHe frue, €CHH TPOHKa Yy,
m, d ofpasyer npaBH/IBHYIO JaTy, M 3HaueHHe false—uHadye
(npu 31 MiOHA M T. IL).
7.25. var d,dl:1..31; m,ml:mecsn; {cm. 7.5}
y:1901..2000; y1:1901..2001;
[lo pare d, m, y oupepenuts dl, ml, yl—naty crenywouero
IHA. ' S
7.26. var k:1..366; d:1..31; m:mecsan; {cm. 7.5}
a)* ompefesuTb k—IOPSAAKOBLIA HOMEp TOro [IHS BHCO-
KOCHOTO T0jia, KOTOpHI HMeeT jaty d, m;
6) ompeneauts d, m—pnaty k-ro mo cuery MAHs BHCOKOC-
HOTO roja.
7.27. type uucno=1..31;
© Mecau=(suB,JeB,Map,anp,mai, uioH, U0,
aBr,CeH,0KT,HOf, JIeK );
JeHbHee/H ==(BC, 1H,BT,Cp, 4T, 11T, C0);
var d:uucao; m:mecsan; wdl,wd: aeHpHezeaH;
k:0..12;
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Cunras, uTo rOJi HEBHCOKOCHHIH 1 €ro 1 siHBaps NpUXOANTCA
Ha JieHb Helenu wdl, onpenenuTh:

a) wd—JeHb HeJeJH, Ha KOTOpBIl HPUXOAWTCA JEHb
¢ patou d, m;

6) k—KOJIMYECTBO NOHEJEeNbHHKOB B TOLY, NPUXOAALIUXCSA
Ha 13-e uncra.

7.28. Haiitn Bce ommuOGKH B CJEAYIOWIUX INporpaMMax H
oOBsAICHUTb, Kakue mnpaBuaa fsblka [lackane npu sTOM Ha-
pYIUIeHbL:

a) program owubku (input,output);
type mecsiu=(sHB,{eB,Map,anp,mai,uioH,nion,
aBr,CeH,0KT,HOs, J€K);
3uMa=JieK..jeB;
BeCHa=Map..Mail;
var m:mecan; k:1..12;
begin read(m);
if m>Becna then m:=uionn;
for k:=ord(suB) to ord(m) do
m:=succ(m);
writeln(m)
end.
6) program ownOku(input,output)
type mugppa='0". '9";
3HaK=(I+I,I_I’I*I’I/I);
var d:uudpa; t:boolean;
begin read(d);
case d of
2,3,5,7: ti=true; d:=succ(d);
0,1,4,6,8,9: t:=Afalse;
writeln(t,d)
end.

7.29. B craposinoHcKoM KaJeHzape Gbll npuHAT 60-get-
HUH IUKJ, COCTOABIUUE W3 nsith 12-neTHUX noauxkaos. Iog-
HUKJB 0603HAYa/JMCh HA3BAHMSIMH LIBETa: 3€JIeHHIH, KpacHkIi,
JKeaThil, Oesbll M 4epHHI. BHYTpH Ka)KIOro MOALMKJA IOl
HOCHJIH HaSBaHMSA KUBOTHBIX: KpPBICHl, KODPOBBI, THIpa, 3aiiua,
JpaKkoHa, 3MeH, JIOWaxH, OBUbl, OOe3bAHBI, KYDHUEBI, COGaKH
n cBuHbd. (1984 rog—ez00 B3esenoil Kpoicol—ObLT HayaJIOM
OYepEeAHOro IHKJa).

Hanucatp nmporpammy, KoTopasi BBOXHT HOMED HEKOTOPOTO
roja Haweil 3pbl U NeyaTaeT €ro HasBaHHe MO CTapOANOH-
CKOMY KaJleHJapIo,

7.30. ITporpamma. Ilycte sHauenue ¢yHKuuM f(n) paBHO
KOJMIHYeCTBY OYKB B 3aNHCH YHCJA 7 PYCCKHMH CJIOBaMHi
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f(1)=4 (omun), f(3)=3 (tpn), f(42)=8 (copok xBa) u T. m.
arieyaraTb BCe HaTypaJspHble yucaa n, MeHbmue 100, mast
KOTOpHIX f(n)=n.

8. PETYJISAPHBIE THIbI: BEKTOPDI

8.1*. HmeroTcss onucaHus:

type neHb==(Buepa,cerojius,3asrpa);
BekTop=array [1..30] of real;
var a:BeKTop;
b:packed array [—2..2] of (x,y,z);
c:array ['0"..’9'] of BekTOp;
d:array [zenn] of 0..23;

Jlns KaxIOro u3 MacCuBOB 4, b, ¢ u d yka3aTe:

a) CKOJIbKO B HeM 3JIeMEHTOB;

6) Kakue 3HAUYeHHS MOT'YT IPUHHMATb €ro JEeMEeHTHI;

B) KaK yKas3aTb €ro nepBbI M MNOCJEIHHH 3JEeMEHTH.

8.2*, Onucatp peryJ spHblii THI R, 06BeIuHsIONIHNIH B ceGe
MAacCHBBI, 3JIEMEHTaMHM KOTOPHIX SBJSIOTCS HATypaJsbHbIE
ypcsa, a UHJIEKCAMH—JHOOble JILTEpHI.

8.3. Otsernts Ha CJleyIoIiie BOMpPOCHL.

a) MoxeT Jsin MaccHB cofep:KaTb ONHH 3JIeMeHT? A HH
OJIHOTO?

6) MoxHO /I BO BpeMs BbIOJHEHHS] NPOTPaMMbl H3Me-
HUTb pasMep MaccuBa (KOJIMYECTBO 3/IEMEHTOB B HeM)?

B) Moryr Jiu s/1eMeHTaMH HEKOTOPOro MaccuBa ObITh YHCJA
1, 1.41, 1.73 u 2?

r) BepHo /i, 4TO THN 3/eMEHTOB MaccHBa MOKeT OHITh
JIOGBIM?

) Moxer qu THNOM HHJEKCca MaccHBa ObITb THI integer
uau real?

e) KakoBbl JIOCTOMHCTBA M HEJOCTAaTKH YNAaKOBaHHBIX Mac-
CHBOB N0 CPaBHEHHIO ¢ HeymaxkoBaHHbIMH? Kto (aBTOp mnpo-
rpaMMBl HJI TPAHCJSTOP) ONpefe/isieT, YIaKOBbIBATH MAacCHUB
HJH HeT?

8.4*, Yxasath owHOKH B CJELYIOUUX ONHCAHHAX:

const n=50;
type croBo= packed array [0..n—1] of Gykpa;
‘ G6ykBa="a’..'z';
BekTop =array [real] of integer;
nudpre=array [true..false] of (1, 2,3, 4);
var k:l..maxint;
X:array [1..k] of char;
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y:packed array [—n..n] of 0..0;
ziarray [(a,b,c)] of boolean;
8.5%. const n==41;
var x:array [l..n] of real; y:real;

Hanucars ¢parmeHT nporpammbl AJisi BHIYHCJECHHA!

8) y=1/ (X1 %ar oo Xg| 3
6) y=max x;;
i

B) Yy=Xi— X+ Xy—. . .—X,_ i+ X,;

T) Y=XXy+ XXy .o X, %05

) y=x+5+54. .. x5

e) y=x, (xn+xn-i) (xn+xn-i+xn-2_)' . '(xn+‘ . '+'xl)'
8.6. const m="50;

var C: packed array [0..m] of char;
B: packed array [0..m] of boolean;

[To maccuBy C nosyuuts MaccuB B: anementy B[{] npucso-
uth frue, ecan Cli]—uudpa, 1 npucBoUThL false HHaue.
8.7. type umsa=(Baus, I'ena, )Kenss, Koss, Mama, Huna,
Cawa, Tausa, Pens, Ulypa);
var Tlonm:array [umsa] of (Myx,xeH);
Pocr:array [uma] of 140..200;
W:umsa; Cp:real;

Mo maccuBam ITox u Pocm onpenenuTb:
a)* H—wuMsi caMoro pocsioro MyXKYHHbI;
6) Cp—cpennuil pocT KEHLIUH.
8.8*. type Tekcr=:packed array [1..72] of char;
wnpp =packed array [char] of char;
var t:reker; k:mmdp;

3amndpoBaTh TEKCT f, 3aMEHHB B HeM KaXAYyIO JINTEPY Ha
3HAYEHHE 3JIEMEHTa MacCuBa &, HHIEKCOM KOTOPOToO SIBJISI€TCS
aTa JIMTEpa.
8.9. type nmenbmenenu==(nH,BT,Cp,uT,nT,Cc0,BC);
var rox: array [1..365] of penbnepenu;

[MpucBouTh KaxkaoMy 3/eMeHTY e00[i] Ha3BaHHe TOro HHA
HeZlesid, Ha KOTOpBIH NpPUXOAUTCSl i-H 1O CYETY JieHb HEBH-:
COKOCHOFO TOZa, e€cJAH Hu3BecTHo, uTo 1 sHBaps—cpena
(200[111=cp, 200[2]i=um u T. 1.).
8.10. type pecny6iuka=(Ipysus,Poccusa,Ykpanna);
ropox=(Kues,Mocksa,0Oznecca,Coun,
T6unucu, Tomck);
var xiarray [1..20] of ropoz;
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HaneuaraTts HasBamue pecnyGaMKH, ropoja Kortopoil HauGo-
Jiee 4acTo BCTPEYAIOTC B MacCHBe X (CuMTaTh, YTO TaKas
pecny6auka ojAHa).

8.11. VYkasatb, Kakue omepauuH HaJ MacCHBaMU (Kax
€IUHBIMH OﬁheKTaMH) Jonyctumnl B [lackane, u Halitu oumélm
B cjenyiomell mporpamme:

program owmu6ku (input,output);

var x,y:array [1..20] of real;
z,u:array [1..50] of real;
izinteger;

begin read(x,y);

if x>y then begin z:=x

X'——y, y:=z end
else x:=x+vy; ‘
for i:=1 to 20 do u[i]:=x[i]+yli]; '
Z:=1;
writeln(x)

end.
8.12*. const n=30;

type BekTop=array [l..n] of integer;
var a,b,c:BeKTOp;

Eciu BexTOpH @ M b pasiMyHbl, TO BEKTOPY ¢ HPHUCBOMTH
MX CYMMy, MHaue B BEKTOP ¢ MepemnHcaThb 3JeMEHTH MaccuBa d.
8.13*, Ilporpamma. Jano 100 meswix wucen. Pacneuaratn
uX B o6paTHOM MoOpsaKe Mo 6 uucea B CTPOKe.
8.14*. var x:array [1..40] of char;
y:array [0..39] of char;

[TepenucaTh 3JeMeHTHl MacCHBa X B MacCuB y. (MoXHO ' Ju
2Ty 3ajlauy DELHTH C MOMOLLBIO Oneparopa y: =Xx?)
8.15*, Jlis pemueHMsi KaKHX H3 CJEAYIOIMUX 33124 HYXKHBI
MacCcHBBl, 2 B KaKHUX 3aJayaX MOXKHO OOOHTHCb U Ge3 HuX?
a) I[aHo 50 uucesn. HaBitu ux cpeinee apudmerHyeckoe.
6) Iano 50 wuncesm. OmnpenemuTb, CKOJBKO CPeid HHX
OTJIMYHBIX OT MOCJIE[HEro YHCJa. ‘
B) Iano 100 uucen. HamewaraTh cHawajJa Bce OTpHua-
TEJbHBIE H3 HHMX, a 3aTeM Bce OCTaJIbHbIE.
- 1) Hano uucio a. OnpelenuTb INEPBHIH OTPHLATEbHLH
YIeH NOCJIEHOBATENBHOCTH Xg, Xy, Xg, «vey L€ Xj=a, X, =1g(X,_,).
8.16*. Ilporpamma. Brryucautb BesMUHHY

(Xayit+Xays+ . o FXagloo)(XelfaFXalat - - o+ X30Y30),
€CcJI uucJa JAJid BBOJa 3aJaHbl B CIEAYIOIIEM ﬂOpﬂﬂKe3

a) Xiy Xay «ovy Xg0y Yis Yoy + ooy Ysos
6) Xis Yis Xas Yoy oy X300 Yaoe
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8.17. Tlporpamma. Ilo 3ajaHHBIM BelleCTBEHHBHIM 4YHUC/AaM
Gy, Qj, .., Oy, ¢ BHIUHCJHUTb 3HAUEHHE MHOTOYJIEHa

Ao X -0 x° . L Hayx4-a,

H ero Npou3BOXHOH B TOuKe f.

Kakune uameHeHHS! Hajlo BHECTH B IPOrpaMMy, YTOGhl OHa
NpaBHJBbHO BHINOJNHAJACH IS MHOrouneHa 45-if cTemeHH?

8.18*. Ilporpamma. dan Tekcr u3 80 nurep. Haneuyarats
CHayaJla Bce LUPpHL, BXOASIIME B HEro, a 3aTeM BCe OCTalb-
HEl€ JIUTEPbl, COXpaHsAs NPHU 3TOM B3aUMHOE PpacHoJIOXKeHHe
JuTep B KaXKJIOH M3 3THX IBYX Tpymm.

8.19. Tlporpamma. Jlan Tekcr, conepxxauuit or 1 gmo 70
6ykB, 3a KOTOpHIM c/ejyeT Touka. Hameyararb 3TOT TekeT
B 00paTHOM MNOpsJKe.

8.20. Ilporpamma. [an HemycTo#t TeKcT M3 uudp, 3a KO-
TOpeIM caenyer Touka. Hanewarats mugpy, HauGosee w9acto
BCTPEYaIollylocss B 3TOM TeKcTe (€csd TaKHX LU(p HEeCKOJdb-
KO, HameyaTaTb JIOOYI0 H3 HHX).

8.21. const n=1000;

var s:packed array [l..n] of char;

Haneuaratb Te 3JieMeHTHI MaccHBA S, MHIEKCHI KOTOPHIX fIB-
JISIOTCS:
a)* crenedsmu nBoiiku (1, 2, 4, 8, 16, ...);
6) noJHBIMH KBajpatamu (1, 4 9 16, 25 col)s
B) unciamu Pudonayuu (1, 2, 3, 5, 8 13 ced)e
8.22. var x:array [1..100] of real
a:array [1..30] of l..lOO;
s:real;

BelyucuTh S—CyMMy TeX 3JEMEHTOB MacCHBAa X, HHEEKCHI
KOTOpPBIX COBMAJalOT CO 3HAYEHHSMH 3JIEMEHTOB MaccHBa 4
(a; ;ea, npu i = j).

8.23. var x:array [1..9999] of real; s:real;

BrryncanTs (HHACKC 1-TO cllaraeMoro KaxJioi CyMMbl—KBajpar)i

§=(XyF Xy X3) (Xa 25+ . o . %) (K. . . Fxg5). .. =
oo o (Xogoio + o FXoggo)
8.24. const n=20; ‘

var s:packed array [l..n] of char; —

HaneuaraTh JiuTephl s; MaccHBa § B BHJAE TaGJHIBI!

815,58+ + +Sp 15,

8,884+ « +S,S1

545155+ + +Sp=gSn—1
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. 8.25. Ilporpamma. HaneuaraTb BeJMYHMHBI @y, @, ..., Oy,
;Ae Q,—3aJlaHHOe LeJIoe YMCJIO, @,=0[n/2]+Q,-; NPH n=1,
s eeey 99,
8.26. const n=100;
var x:array [l..n] of real;
IpeoGpasoBaTh MaccHB x MO CleLyOWEMY NOpaBuay (X, —
3HaueHHe k-ro 3/eMeHTa MaccHBa Mocje NpeoGpasoBaHusn)i

a) xp=maxx; npu 1<<i<k;

6)* sneMeHTHl MaccHBa pAacroOJIOXKHTb B OGpaTHOM Tio-
psIKe;

B) Xi1=Xi, X=X, Xp=(Xpo1F%p+%,:,)/3 mpu k=2,
3, «.., n—1;

r)* ajeMeHTHl MacCHBa IUKJIHYECKH CABUHYTb Ha
OJIHY IO3MIMIO BJIEBO: X,=X;, Xp=Xp,¢ NpH k=1, 2, ...,
n—1;

1) 3JeMEHTH MacCHBa IMKJHYECKH CIABHHYTb Ha JBE MO-
3ULIHH BJIEBO.

8.27. var x,y:array [1..70] of real;

k:1..69;

[TpeoGpasoBaTe MaccuB x MO CleAYIOLIEMY NPABUJIY (BOCHOJMb-
30BaBIIMCh MAacCHBOM Yy KaK BCIOMOTaTe/bHBIM):

a) BCe OTpHIlaTeJIbHbIE 3JEeMEeHTH MacCHBA X NEpeHeCTH B
€ro Hayaslo, a Bce OCTaJbHble—B KOHEIl, COXpaHss MCXOJA-
HOe B3aHMHOE pacHoJIOKeHHEe KaK CPeld OTpHIATeJbHBIX, TaK
H Cpef OCTaJbHBIX 3JIEMEHTOB;

6) a/eMeHTH MacCHBa X UUKJHYECKH CJBUHYTb Ha k no-
3UIHHA BJEBO. ,

8.28*. const k=>50; m=20; n=70; {n=k-+m}

var x:array [l..k] of real;
y:array [1..m] of real;
z:array [l..n] of real;
DyieMeHTH KaxJ0ro H3 MacCMBOB X W Y YNOPSALOYEHH DO
HeyOuiBanuio. OGBEIMHUTD 3JeMeHThl STHX ABYX MacCHEOB B
OfMH MAacCHB 2 TaK, YTOObl OHH CHOBA O0Ka3aJuCbh YINOPSAO-
YeHHEIMH 110 HeyOBbIBAHUIO.
8.29. var k:0..99999;
d:packed array [1..5] of '0’.."9"; .
a) B maccuB d sanucate uudpe uucna k.
6) Iloayuuts k—uenne, coctaBjeHHoe U3 Ludp Maccusa d.
8.30. type manrtucca=packed array [1..9]
of '0°..79;
nopsizok=packed array [1..2]
of 0°..79";
var m:MaHTHcCa; p:nopalok; x:real;
43



[NepemenHoi X NPHCBOMTbL  BelLIECTBEHHO qucjIo
0.mym,...my-10PP:, .
8.31. type mecsan=(siHB,deB,Map,anp,Mai, uicH, 110,
aBT,CeH,OKT,HOs, IeK);
var K/ :array [mecsny] of 28..31;

N

IpucBouth KaxjaoMmy ajnemeHty maccuBa K/[ 3HaueHue, paB-
HOe KOJUYecTBY JHeH B COOTBETCTBYIOHIEM Mecsle (HeBHCO-
KOCHOTO) Toja.
8.32. var t:array [1..365] of real;
m:Mecsin; {cm. 8.31}

[lo maccuBy {, The yKasaHa TeMnepaTypa KaKJOro JHs -He-
KOTQPOTO HEBHCOKOCHOT'O TOja, ONpeRe/uTb Mm-—Ha3BaHHue
Mecsna ¢ HauGoJbliell cpefHeMECAYHOH TeMmmepaTypoH.
8.83. const n==40;
var x:array [l..n] of integer;
y,k:integer; t:boolean;

Hanucath ¢parMeHT nporpammel IJs pelleHHs Clefyruei
LEVELTH

a)* nepeMeHHOH ! NpPUCBOUTb 3HAueHHe frue, eciU 3Je-
MEHTHl MaccHBa X YNOPSZOYEHb! CTPOro MO BO3DPACTAHHIO, H
sHauenue false WHaue;

0) nepeMeHHOH ! MPHCBOMTL 3HaueHHe {rue, €C/U B Mac-
CHBEe X HeT HYJIEBBIX JEMEHTOB W INPH 3TOM IOJIOXKHTeJbHbIE
3JIeMeHTBl YepellyloTCsl C OTpHIaTe/bHBIMH, M 3HaueHHe false
HHAUE; s

B) NepeMeHHOH k& NMpHCBOMTL JHOO HOMEp NEepBOro BXOXK-
JeHHSl Yy B MacCuB X, JuOO YHCIO n--1, ecnd y He BXOUT
B X; ' .

T) BBIUUCHUTD Y==X; X1 X, X1 XX .- X1 X, . . Xy, THE —
JIHGO HOMEep NepBOro OTPHLATENLHOIO 3JIEMEHTa MaccuBa X,
Jau60 YUCIO n, eCcAM B MAacCHBe X HET OTPUIATeNbHBIX 3JIe-:
MEHTOB. '

- 8.34. INporpamma. Han Tekcr u3*80 saurep. Onpenenuts,
CHMMETPHYEH JIH OH, T. €. YHTAeTCs JIi OH OJHHAKOBO CJIeBa
HampaBo W CIpaBa HaJeBo.

8.35*. type dpamuuus=(bBeremnn, Boiickynckuit, Konnos,

ManekoBckui, [TuapuKoBs,
IxonbHbH); ~
umsi=(Bacumuit, Bnagumup, Mirops, Muxaus,

‘ Ouer, IOpuit);
var MMb11:array [pamunus} of ums;

EcrpTesku:boolean;
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Iepemennoit EcmoTesxu npuCBONTL 3HAueHWe frue, eCau B
maccuBe MM511 ectb oMHaKOBHle MMeHa, W 3HauyeHHe false
HHave.
8.36. var x:array [1..50] of 1.. maxint;
t:boolean;

IlepemenHOl ! mpucBOMTL 3HaueHHe frue UM false B 3aBH-
CHMOCTH OT TOT'O, €CThb HJIH HeT CPeJH 3/eMEHTOB MAacCHBA X:
a) xora Gbl onHO yucsa0 PubGoHayyw;
6) He MeHee IBYX CTeNeHeH ABOHKH.
8.37. type caoBo=packed array [1..10] of char;
var X,y:cs0Bo; eq:boolean;

Cunrasi, YTO B KaXJOM H3 CJOB X M Y HET NOBTOPSIOUIMXCH
JIuTep, TPHUCBOHTH IEpEMEHHOH eg 3HauyeHHe frue, €cJH CJIOBa
X ¥ Y OTJIMYAIOTCS] TOJIBKO NMOPSIKOM BXOASLINX B HUX JIHTEP,
1 3HaueHMe false vHaue,
8.38. const n=100;
var x:array [l..n] of real;

YnopsiIounTh MaccHB X N0 HeYOHBaHMIO (T. €. TNepecTaBUTh
€ro 3JIeMeHThI TaK, YTOOHI AJIsl BCeX & BBIIOJHSJIOCh Xp<Xp, 1),
VCMOJIb3Y A CHEAYIOWIHUI aITOPUTM COPTHPOBKH (YIIOP SII0UEHN S )!

a)* copmuposexka ol60poM: OTHLICKHBAETCS MaKCHMaJIbHHIA
3JIEMEHT M NepeHOCHTCS B KOHELL MacCHBA; 3aTEM STOT METOJ
NpUMEHSIeTCS] KO BCeM dJeMeHTaM, KpoMe MOCJ/eIHeTo (OH yxe
HaXOJUTCS HAa CBOEM OKOHYATEJbHOM MeCTe), W T. [;

6) copmuposxa obmerom (memod nysvipbka): HNOCAENOBA-
TeJbHO CPaBHUBAIOTCSA Iapbl COCEJHHX 3JEMEHTOB X, M Xj,q
(k=1,2,3,...,n—1) u, ectu x,>x,.i, TO OHU IlepecTas-
JASIOTCS; TeM CaMBIM HauGOJBINHA 3JIEMEHT OKaxkeTcsl Ha
CBOEM MecTe B KOHIE MAacCHBa; 3aTeM 3TOT MeETOJ NpUMeHS-
€Tcsi KO BCEM 3JIeMEHTaM, KpOMe MOCJeJHero, u T. X;

B) COpMUPOBKA 6CMABKAMU: TYCTb TepBhe 2 3JeMEHTOB
MaccHuBa yxe yNopsJOYeHHl IO HeyGhiBaHHIO; Gepercs (k-+1)-i
9JIeMeHT M pasMelllaeTcs Cpeid NepBHIX R 3JEMEeHTOB TakK,
yTo0bl YIOPSANOYEHHBIMM OKasasuch yxe k-1 mepBrIX sJe-
MEHTOB; 3TOT MeTOJ, NpuMeHseTcsa npu & or 1 no n—Il.

8.39*, const n==500;

var x:array [l..n] of integer;
p:integer; k:0..n;

DyieMeHTH MacCHBa ¥ YHOPSJOYEHH MO Bo3pacranuio. Tpe-
Oyercs NMPHCBOUTbL NEPEMEHHOR k HOMEp 3/eMeHTa MacCHBa X,
paBHoro uucay y, uau 0, eciM Takoro 3JeMeHTa HeT.
HcnosbaoBath CcleyloUMil MeTOJ ABOHYHOrO (GHHApHOIO)
NOMCKa: CPaBHUTb p CO CPEJHUM 3JIEMEHTOM MaccuBa (MM
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SJIEMEHTOM OKOJIO CepefvHBI); €C/M 3TH YHCJa PaBHBI, MOUCK
3aBepIUaeTcs, eClM 3Ke p MeHbllle CPefHero 3JeMeHTa, TO P
HaJ0 HCKaTb B JIeBOH NOJIOBHHE MaccHBa, a MHaue—B IMpa-
BOH; K BBIGpPAHHOMH IOJIOBHHE NPHMEHSETCS STOT 2Ke aJIrOpPHTM.
8.40. const n=80;
type nudpa=90..9;
yncino=packed array [l..n] of mudpa;

var a,b,c:uucio; t:boolean;
PaccmaTpnBast @ U b Kak NOCTef0BAaTeNbHOCTH LHp Aecs-
THYHOH 3aNHCH HEKOTOPHIX HEOTPHIATeJbHBIX LEJBIX YHCel,
NOJIyYUTb C— aHAJIOTHYHOE MNPENCTaBJeHHe I CYMMBl 3THX
IByx uncen. Ecan B cymme okaxercs Gosee n nudp, To ee
JieBylo LH(pPY OTOPOCHTb, a TNepeMeHHOH ¢ NPHCBOMTH 3Ha-
yeHye frue, WHaye NepeMeHHOH ! NMpPHUCBOUTL 3HaueHHe false.

8.41. type anement=0..99;

MHOxecTBO==packed array [s/jemeHT]
of boolean;
var X,y,z:MHOXecTBo; t:boolean;
PaccmaTtpuBasi MacCHBH X, y H 2 Kak IpeJCTaBJIeHHS] HEKO-
TOPBIX MHOXKECTB H3 OGBEKTOB THNA adtemenm (x[k]=true,
ec/d 5/eMEHT R NpUHa[JeXHT MHOXeCTBY X, M x[k]=false
HHaue, W T. I.), peasju30BaTh CJeAYyIOUIHe ONepamuu Haxg
3THMH MacCHBaMH-MHOXECTBaMH:

a) mepeMeHHOH { NPHCBOMTbL 3HauyeHMe frue, eClIH MHOXKe-
CTBO X fBJSETCH IIOJMHOXECTBOM MHOXeCTBA y, H 3HaYeHHe
false nnaue;

6) z==x[)y—TepeceyeHHe MHOXKECTB;

B) Z=x | y—OObeHHEHHE MHOXKECTB;

r) z=x\Yy—pasHOCTh MHOXECTB (B 2 BXOIAT Bce 3Jie-
MEHTH H3 X, KOTOpbleé He BXOJAT B Y). :

8.42. const n=:20; n1=21; {nl=n+-1}

var P,Q:array [O..n] of real;
R:array [0..n1] of real;
a:real;
ITlo P—maccuBy K03((UIHEHTOB MHOrOYJeHa

P (x)=p0xn+plxﬂ-1+ o '+pn—1x+pn
NOJIYYHUTD:

a)* R-—wmaccuB K03hbHLIHEHTOB MHOrouneHa (x—a)P(x);

6) Q—maccuB Kodpdunuentos Muorousnesa P (x--a).

8.43. Tlporpamma. [Jlana mnocaenoBarenbHocTs u3 100
Pas/JHYHBIX HesbIX uyucesa. HaliTu cymmy uucena 3Tofi mocie-
JIOBaTe/IbHOCTH, DPACMOJIOXEHHBIX MEXAY MAaKCHMaJbHBIM H
MHHHMaJ/IbHbIM 4HCJaMM (B CYMMY BKJIOYHTh H o06a 3THX
umcJa).
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8.44. [lporpamma. JlaHbl KOOpAMHATEI /i TOYEK Ha ILJIOC-
KOCTH: Xy, Y1, ..., X, Yo (n==20). Haiith HOMepa mByx
TOYEK, PacCTOsiHHE MexKAy KOTOPBIMH HauGoJibllee (CUMTATh,
YyTO Taxasi napa TOYeK eJIHMHCTBEHHas).

8.45. Ilporpamma. [anbl ABe mocsefoBaTesbHOCTH no 30
nesbIX yucea B Kaxjol. HaliTu HauMenbinee cpeau TeX yncesa
nepBOf MOC/IeJ0BATeNbHOCTH, KOTOpble He BXOASIT BO BTOPYIO
NOCJeJI0BAaTeIbHOCTb (CYUTasA, YTO XOTS Obl OZHO TaKOe YHCJIO
€CTb).

8.46. Ilporpamma. Jlana mocnenoBatesbHOCTh 13 20 ne-
abix yucesl. OnpefiesIMTh KOJNMYECTBO HHBEPCHH B 3TOH MoO-
CJIeIOBATeIbHOCTH (T. €. TAaKHX Map 3JMeMEeHTOB, B KOTODHIX
GoJiblliee YHCIO HAXONUTCH CJIEBAa OT MEHBIIEro: X;>X; NMpH
i<j)

8.47. TIlporpamma. JlaH TEKCT M3 CTPOYHBIX JIATHHCKHX
6yKB, 3a KOTOpBHIM cJelyeT Touka. HaneuaraTb B aadabut-
HOM nopsjke Bce OYKBH, KOTOpble BXOASAT B STOT TEKCT MO
OJIHOMY pa3y.

8.48. Tlporpamma. Hanewarath sapanueii Texker us 100
ANTEp, YIaJHMB H3 HEro MOBTOPHBIE BXOXKIEHHS KAaXHOH JH-
“TepHI.

8.49. IporpamMma. OnpenennTpb, CKOJIbKO paslHyHBIX JHTEP
BXOJWUT B 3aJaHHBI TeKCT, cojepxaliuil He Gosnee 100 antep
M OKaHUMBAIOWHACA TOYKOH (B €aM TEKCT TOYKA He BXOJAWT).

8.50. Ilporpamma. [lama Henycras mNocJeJ0OBaTebHOCTD
CJIOB M3 CTPOYHBIX JIATHHCKMX GYKB; MEXLy COCEIHHMH CJIO-
BaMH —3alsiTas, 3a MOCJeIHHUM CJOBOM—Touka. Hanevararb
Bce OYKBEI, KOTOpble BXOAAT B HanGoJibLuee KOJHYECTBO CJIOB
9TOH MNOCJIeZOBATEILHOCTH.

8.51. Tlporpamma. IToacuntaTh KOJIMUECTBO «CHUACTIIMBHIX»
HIECTH3HAYHBIX aBTOOYCHBIX OHJIETOB, T. €. TAKHX, B HOMepax
KOTOPHIX CyMMa TpeX MepBhIX Uu(p paBHa cymMMe Tpex IHo-
cnenuux. (Bocnosib3oBaThest TEM, YTO YHCHAO «CYACTIIHBBIX®
GuJIeTOB paBHO Sp-+Si-+...-+S3;, TAe S,—KOJHYECTBO YHCEJ
or 0 o 999, cymma uudp KOTOpPHIX paBHa n.)

8.52. Ilporpamma. [ano uenoe k or 2 no 20. Ha#tu
Ko3(duuuentsl k-ro MHorousena UYebblmeBa. (3ameuanue:
mHorousiensl UeGniweBa T, (x) onpejensorcs GopMmyJamu

To(x)=1; T,(x)=x;

To(0)=24T o1 () =Ty (%), 1=2,3,...)

8.53. Ilporpamma. [laHbl BeleCTBEHHbIE YUCHA Qy, Gy, ..
ves, Q5. HaliTu koadhuiueHTl MHOTOUMEHA (X—0))(X—a;). . .
coo(X—ay).
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8.54. Ilporpamma. ITo 3anaHHBIM KO3(pdHIHEHTaM MHOIO-
yeHa 15-f creneHn M MHOrouseHa 8-H CTeleHH ONPENETHTb
KO3(DDULHEHTHl NPOU3BEJEHHS 3THX MHOTOYJIEHOB.

8.55. Ilporpamma. Ilo sajaHHBIM KO3(hGHIUEHTaM MHOro-
yneHa P (x) 10-# crenenu u muorouwinena Q (x) 6-# cremeHn
onpenenuTb Kodduuuentel MHorousnena P (Q(x)).

9. PETYJISAPHBIE THIIbI: MATPHLbI

9.1*. CnnnrakoBwl Ju THnw array [1..15,0..3] of char u
array [1..15] of array [0..3] of char?
9.2. type crpoka-=array [1..20] of char;
marpl=array [1..10] of crpoka;
matp2=array [1..15,1..20] of char
var A:matpl; B:Marp2;

Ykasath Tunel nepemennbix A, A[3], A[9][(18], A[l,1], B,
B[15], B[3,3] u B[10][16].

9.3*. var A,B:array [1..15,0. 8] of real; t:boolean;

Kakne u3 ykasanHbix omepauuii nonyctumel B [Tackase?

a) A:=B; 6) A:=:A+4B; B) t:=A<>B;

r) read(A), x) A[l]:= A[15], e) A[2,3]:=B[4](8]+B[l1,1]

9.4*%. TIlporpamma. Baectu KBaJIPATHYIO BEIIECTBEHHYIO
mMatpuiy 4-ro nopsiika, s1eMeHTHl KOTOpPOH 3aaHbl A BBOL
MOCTPOYHO, U pacleyaraTb ee MO CTOJGHaM.

9.5*, const n=20;

var A,B,C:array [1..n,1..n] of real;
x,y:array [1..n] of real;

BriyncanTe:
a) C==A-+B; 6) y=Ax; B) C=A-B;
. 1) B==BT (TpaHCIOHHpPOBATB).
9.6*. var C,D:array [0..9,—5..3] of integer; t:boolean;

[lepemenno#t { npucBouTh 3HaueHHe frue, ecan MaccuBbl C
u D paBHbl, U 3HaueHue false uHave.

9.7. Ilperpamma. [laHbl HaTypajpHOe 72 H (HOCTPOYHO)
3/IeMEHTHl KBajipaTHOH BellecTBeHHOH Martpuupl A 5-ro mo-
paaka. Bewuucaute n-10 creneHb 3T0M Matpuunl (A'=A4,
A*=A.A, A*=A*A u T 1)

9.8%. type vector=array [1..10] of real;
tablel =array [1..8] of vector;
table2=array [1..8,1..10] of real;

var x:vector; A:tablel; B:table2;

Kakne u3 ykasaHHBIX HHXKE ONEpaTOPOB INpPHCBAUBAHHA He-
BEPHBIP?
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a) A:=B; 6) A[1]:=A[8]; B) B[3]:=A[3];
r) B{1]:=B[8]; n) x:=A[5]; e) B[5]:=x
9.9. type Bekrop=array [1..20] of integer;
marpuna=array [1..20] of BexTtop;
var A:matpuia; X:BeKTop;
B:array [1..20,1..20] of integer;

Beinncath ¢parMeHT nporpaMmbl AJs pelleHHs CJeAYIouieH
3ajauu:

a)* HeyeTHbIe CTPOKH MaTpuubl A 3aMeHUTh Ha X;

6)* ueTHble CTOJIGUBI MaTpUIB A 3aMeHHTh Ha X;

B)* NepBble LIeCThb CTPOK MaccuBa B 3aMeHUTh Ha x;

r) B MaTpuue A NOMeHATb MecTamMM -0 M 2-10 CTpOKH,
3-10 U 4-10 CTpOKH, ..., 19-10 1 20-10 cTpoKM (BOCHOJIB30-
BaTbCAl X KAaK BCIIOMOraTe/bHBIM MacCHBOM);

J) aHAJOTHYHLIM 00pPa3OM MOMEHATh MECTaMH.CTPQKU B B.

9.10. Ilporpamma. [fana (mocTpoyHO) BellleCTBEHHAsl Mart-
puna pasmepom 73X 4. IlepecraB/iasi ee CTpOKH H CTOMGLHI,
JIOOUTBCA TOrO, YTOOB HaHGOJbILUMH 3JeMeHT (OJUH U3 HuX)
OKa3aJsICl B BepXHeM JIeBOM YTJIy.

9.11*. type Touka=array [(X,y)] of real;

var M:array [1..40] of Touka; d: real;

PaccmaTpuBasi sJieMeHTHl MaccuBa M Kak KOOpAHHATHl TOUEK
Ha IUIOCKOCTH, HaiTH d—HauGoJ/blllee pPACCTOSHHE MEXAY
3THMH TOYKaMH.
9.12. type crpana==(Amxup, Eruner, 3aup, Kamepys,
Kouro, Jlususi, Man, Hurep,
Cynan, Yag, S(pnonuﬁ) :
var cocemu: array [crpana, ctpaHa] of booleam;
c:CcTpaHa;

dnemeHT cocedula,b] paBeH frue, ecnu CTpaHel @ U b umeroT
ofinylo rpaHuIly, H paBeH false unaye. OnpenenuTb ¢c— CTpa-
Hy, HMeIOIYI0 HanGoJbluee YHCJIO cocelled CpelH mNepeyuc-
JIGHHBIX CTpaH.
9.13*. type ocrpoB=(bapbagoc,l'antu,I'penaga,Ky6a,
Maprunuka,Imaiika);
Mecsili=(sHB,heB,Map,anp,Mai, HIOH, HI0J,aBr,
CeH,0KT,HO, JIeK );
var t:array [ocTpoB, Mecsin] of real;
iroctpoB; m:mecan;

dnemenr {[x,y] osnavaer CPE/IHEMECUHYIO TeMNepaTypy Ha
OCTpPOBe X B Mecsille Y. Onpeaenmb, KakoH MecsI (m) M Ha
KakoM ocTpoBe (i) caMblfi XOJIOAHBIH.

9.14*%. var A:array [1..9,1..9] of real; s:real;
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Hafitn s—cymMy 37emeHTOB U3 3alUTpHXOBaHHOH o06JacTH
maccuBa A (puc. 3).
9.15. var D:aorray {1..10,1..10] of real; s:real;
1

Boiuncants s= 2, max Dj;.

k=1 1<, j<k

7 9
Va7 7 %

Y 7 |

% %
272

a g g 8
Puc. 3

9.16. var A:array [1..10,1..10] of integer;
3anoanuTth MaccuB A caemyiomuM o6pasom:

a)* /000..0y 6) /1 2..10

010...0 11 12...20
002..0 21 22...30
000...9 91 92...100
) /123...10
012..9
001...8
000... 1

9.17. var A:array [1..6,1..9] of real;
x:array [1..9] of real;

SanonmuTh MaccuB A IO clepylouleMy npasuay: A;=x.
9.18. type mecan=(aus,peB,Map,anp,Mai,uioH,u10x,
aBr,ceH,0KT,HOs, JIeK);
JH=(0H,BT,Cp,UYT,NnT,c0,BC,HET);
KaneHjapb=array [mecau,l..31] of anu;
var K:xkanennaps;

3anoJnuTh KajdeHjapb K COOTBETCTBYIOUMMH IHAMH HeJeNH
(W19 HEeCYLIECTBYIONMX JaT YKa3aTh Hem) NpPU YCJIOBHM, YTO
roJ HeBHCOKOCHBHI M 1 siHBaps—noHefeJbHUK (K[ans,l)i=
nw; Klane,2li=em; ...; K[¢es,29]:=nem; ...).
9.19. var A:packed array [1..20,1..20] of boolean;
le;()acked array [1..19,1..19] of boolean;
n,k:1..20;

[Tonyunts MaccuB B us maccuBa A yranenueM n-# CTPOKH
u k-ro croabua.
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9.20. var A:array [1,.15,1..20] of integer;
b:array [1..15] of boolean;

[To maccuBy A noJyuuTh MAaccHB b, NpPHCBOMB €ro k-My
aJeMeHIy 3HaueHHe frue, €C/U BHIIOJHEHO YKa3aHHOE HHKe
ycJoBie, U 3HaueHHe false MHaye:

a)* Bce 3JeMeHTH R-ro crosbua maccuBa A HyAeBHE;

6) sneMeHTHl k-fi CTpOKM MaccuBa A ynopsiioyeHsl MO
y6BIBaHUIO; : .

B) k-7 cTpoka MaccuBa A CHMMeTpHYHA.

9.21. const n=8; m=12;

var k:integer;
C:array [1..n,1..m] of integer;

Onpenenuts k—KOMHYECTBO «OCOBBIX» JeMeHTOB MacchBa C,
CYATAsA JIEMEHT «OCOOBIMY, €CJIH:
a) oH 6oJblile CyMMBI OCTaJIbHEIX 3JIEMEHTOB CBOErO CTOJIGIA;
G) B er0 CTPOKE CJieBa OT HEro HaxXONATCH 3JeMEeHTHI,
MeHbILHE €ro, a crnpaBa—GOmbline.
9.22. var k:integer;
C:array [1..13,1..18] of char;

OnpepenuTb k— KOJMYECTBO PA3JHYHBIX 3/IEMEHTOB MaccuBa C
(T.e. NMOBTOPSAIOIIKECS 3JEMEHTHl CYMTAaTh OJMH pas).

9.23. IporpamMma. JlaHa BelleCTBEHHAs MaTPHLA Pa3MepoM
20 30. YnopsiiouHTb €e CTPOKH IO HeyGBIBaHHIO:

a)* HX TepBHIX 3/EMEHTOB;

6) CYyMMBI HX 3JIEMEHTOB;

B) HX HauOOJLLIHX 3JIEMEHTOB.

9.24. Nwmeercs Ttabnuua T pes3y/bTaToB HEKOTOPOroO HMiax-
MaTHOTO TYPHHpA, B KOTOPOM Yy4acCTBOBAJO £ IIaXMaTUCTOB
(n>2): . » ,

T:array [1..n,1..n] of (B,H,I1,X),

rae T[i,jl=DB, ecnn i-i yyacTHUK BbUrpal y j-ro (npu
stom T [j,il=I), TIi,jl=H, ecnu i-A W j-i y4YaCTHHKH
ceirpasid BHUYbIO, H T [i,i]=X. Bosmoxunili BHI Tabauipl
(npu n=3):

XBII
(HXH>
B H X/,

3a BeIUrpHIL jaeTcs 1 0uko, 3a HHYbl0o— 0.5 Ouka, 3a Mpo-
urpeiii— O oukoB. BeijaTe Ha neyatb HOMEpa YYacTHHKOB B
Nopsi/ike HeBO3pacTaHHs HAOPaHHBIX HMH OYKOB.
9.25. type umsi=(AuHa, ..., IOpmuii);
POJCTBO == (CBIH,AOYb,0TELL,MaTh,HET);
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var TP:array [ums,ums] of poxcrso;
W,B,O:umsa; k:integer;

Ha ocnoBe (nempoTuBopeunBoil) TaGauusl poxctea TP
(TP[x,y]—nem €Cci Yy He fABJAETCH HH po;m're.neM HHU pe-
feHxoM x'a, TP[x,y] =(CbiH, €CJM Yy—CHH X’a, U T. IL.) IpH-
CBOUTb TIEPEMEHHOM:

a)* B—wuma opHOil (y0G0fT) M3 BHYYEK ueJOBEKa C HMe-
geMm H, ecan Takue ecTh;

6) J—ums ojHoro (Jo60ro) Ms Aajed uejoBeKa C HMe-
HeM M, ecam Takpe ecTb (AAAAMH CYHTaTh TOJIBKO GpaTheB
poauTenei);

B) k—KOJIMYECTBO BCEX KY3HH H KY3€HOB (IBOIOPOAHBIX
cecrep U 6patheB) yeJiOBeKa ¢ HMeHeM H.

9.26. const n==256;

type screen= packed array [l..n, 1..n] of O. l
var S:screen;

[Ipeo6pasoBaTh MacCHB S, OCYLIECTBHUB IIOBOPOT 3JIEMEHTOB
BOKpYr ero nextpa Ha 90° mpoTHB 4acoBoH CTpesIKH.

9.27. Tlporpamma. OnpezenuTe, sBJAs€TCA JM 3ajaHHas
uenasi kBajpaTtHas Martpuua 10-ro mopsizka CHMMETpHYHOM
(oTHOCHTENILHO TJIaBHOH JAMAaroHaJIM).

9.28. TporpamMma. DyieMeHT MaTpHIbl HA30BEM CelJIOBOM
TOYKOH, €CJH OH fBJISIeTCS HaUMEHLIIMM B CBOEH CTpOKe H
OFHOBPEMEHHO HaHMOOJBLIIUM B CBOEM CTOJIOLE HJH, Hao6opor,
ABJsieTCs] HaMOOJ/IbIIMM B CBOeH CTPOKE H HAaHMEHBIUHUM B
ceoeM croafue. ol 3amaHHON LeJOM MaTpHLBEl pPa3MepoM
10X 15 HaneyaraTb MHIEKCH BCEX ee CEIJIOBHIX TOYEK.

9.29. Tlporpamma. Jlana BemecTBeHHasi MaTpHlla pa3Me-
pom 7X7, Bce 37eMeHTH KOTOpOH pas3auyHel. Hailitu cka-
JSIpHOE TIpOM3BEleHHe CTPOKH, B KOTOPOH HaXOAUTCS Hau-
GoJIbIIMH  3JIEMEHT MaTpHLbl, Ha CcToJ0el, ¢ HauMeHbIUHM
3J1eMEHTOM.

9.30. Ilporpamma. OnpenenuTs, SABJASETCS JH 3ajaHHas
nenas KBajparHas Matpuua 10-ro nopsjixa OpTOHOPMHPOBAH-
HOH, T. €. Takofl, B KOTOpPOH CKaJIipHOE MpPOM3BejicHHEe Kax-
ION mapel pasJMYHEIX CTPOK paBHO 0O, a cKasspHOe mNpoHus-
BeJileHHe KaXKIOH CTpOKH Ha ce6si paBHO 1.

9.31. Ilporpamma. OmnpenenuTh, fABJASETCA JU 3aJaHHAs
mesass KBajpaTHas Mmartpuua 9-ro nopsjka MaruueCKMM KBaj-
patoM, T. €. TaKO#, B KOTOpOH CYMMBl 3JIEMEHTOB BO BCeX
CTpPOKaX M CTOJ6LAX OAHHAKOBHI.

9.32. Ilporpamma. Jlama HemycTas mOCJENOBATeNbHOCTD
CJIOB H3 CTPOYHBIX JIATHHCKHX OYKB; CJIOBA pasfe/siorcs 3a-
NATHIMH, 3a NOCJEAHHM csoBoM—Touka. Cpesn Bcex nap a;
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u b;, rae a;,—nepsas,,k a b,—nocnenusasa OyKBbl {-ro cJoBa
NOCJIe0BATENBHOCTY, OINpefenTs HanboJee 4acTo BCTpedaro-
yrocs mnapy.

9.33. Ilporpamma. Ilo 3amaHHBEIM Kosq)cimunemam 4,

Qrsy' o vvy Qipy Gagy Gagy v vvy Qapy - ooy Gy (n=29, a;,0) u
MpasIM YacTAM by, bz, ..., b, HalitTu peuwenue «TPeyrob-
HOH» CHCTeMBl JIMHEHHBIX ypaBHEHMM:

f Xyt ag Xyt e X, =by

| QppXy+QoXst o o 0y Xy =2y

i a33x3+ o +a3nxn=b3

{" AppXn _bn

9.34. Iporpamma. [To 3ananHbIM Kosmbnuuemam Ay u
NpaBbIM YacTsM b; peILUTb CHUCTEMY JIMHEHHBIX YpaBHEHHUH

2 A;pxj=b (i=1, 2, ..., n; n=10),

cyuras, 4yTo ee onpenemnenb otnueH ot 0. (Percomeuaaquﬂ'
CHCTEMY INpefBapHTeNbHO NPHBECTH K «TPEYrOJIbHOMY» BULY.)

9.35. Ilporpamma. [laHbl KOOPAMHATHL 1 BEKTOPOB A-Mep-
HOTO JIMHEHHOro NpPOCTPAHCTBA (n=T). Onpegmenutsb, sBJA-
IOTCS JI1 OHH JIMHEHHO He3aBHCHMBIMH,

9.36. ITporpamma. Jlana kBajpaTHas MaTpuua n-ro mo-
pagka (n=~6). Ha#itu maTpuuy, oOpaTHylo efi, HJH yCTaHO-
BHTb, YTO TAKOH He cyliecTByeT. (3ameuanue: eCTu JUHEAHBIMU
npeo6pa3oBaHHsAMH CTPOK INPHUBECTH 3aJaHHYI0 MaTpuUuy K
e[MHUYHOH, TO 3STUMH e IpeoOpa30BaHHUAMH €JHHUYHAS
maTpuLa OyleT IpHUBEJEHAa K HCKOMOH oOpaTHOH MaTtpule.)

10. PET'YJISIPHBIE THNbI: CTPOKH

10.1*. Kakue u3 clefyloluX THNOB SBJSIOTCA CTPOKO-
BbLIMH, & KaKue HeT H noyemy?

const n=20;

type a=array [1..30] of char;
b=packed array [l..n] of char,
c=packed array [0..n] of char;
d=packed array ['1’.."9"] of char;
e=packed array [l..n, 1..n] of char;
f=packed array [1..10] of ‘a’..’z’
g=packed array [l..1] of char;



10.2*. constn=>5;
var al, a2:packed array [l..n] of char;
bl, b2:array [1..n] of char;
c:packed array {l1..5] of char;

Kaxne n3 ykasaHHBIX HHKe onepauuii gonycruMbl B [Tackase?

a) al:=a2; 6) b2:=bl; B) al:=bl; r) c:=a2;

n) a2:='bl14b2"; e) bl:="12345";

k) c:='abc’; 3) al<<a2; wu) bl=b2;

K) a2>c¢; a1) ¢>="12345"; ™) al<>'sx';

H) read(c); o) write(al,"=",a2); n) writeln(bl)

10.3*. Ilporpamma. [laHa nocjenosatesibHOCTL M3 60 jn-
Tep. Haneuartate 3Ty mocsiefoBaTeNbHOCTL JIBa)abl, B ABYX
CTPOKaX.

10.4*. type naGop=array [1..8] of char;

cnoso==packed array [1..8] of char;
var al:array [1..20] of naGop;

a2:array [1..30] of cJqoBo;

k1, k2:integer;

[Moncunrtats k1 —KojnuecTBO HaGopoB MaccuBa al, cosna-
JAIOIUX C ero mepBbiM HafopoM, M Kk2-—KOJIMYECTBO CJIOB
MaccuBa a2, COBNAJAIOLMX C €ro MEepPBbIM CJOBOM.
10.5. type cnoBo=packed array [1..5] of char;
ciucok=array [1..60] of csioBo;
var C:CnHCOK;

Haneuararn:

a)* Bce cnoBa u3 cnucka C, ornuHeie oT chaoBa hello;

6) To c0BO M3 cmucka C, KOTOpoe JIEKCHKOrpahuuyecku
(no andaBuTy) INpeAIIeCTBYeT BCEeM JADYTHMM CJIOBaM 3TOro’
cnucka (CYUuTaTh, YTO BCe CJIOBA PAa3JIMYHbI);

B)* TEKCT, COCTABJIEHHbIH H3 NOCJEJHUX JIUTEP BCEX CJIOB
cnucka C;

r) Bce caoBa u3 cnucka C, conep:xaiine poBHO Jige GYK-
BH d.

10.6*. var s:packed array [1..6] of char;
Bo BxoaguoM ¢aiine input sagano ot 1 no 6 6ykB, 3a KOTO-
pHIMH clefyeT Touka. BBecTu sTM OyKBH M 3amucaTb MX B
Hayajo CTPOKH S, JOMNOJHUB KOHEL, 9TOH CTPOKH npobenamu.

10.7. Tlporpamma. [aHbl ABa pasjM4YHBIX CJOB3, B Kax-
JIOM B3 KOTOpHIX OT | 1o 8 CTpOYHHIX JIaTHHCKHX OYKB H
3a KaxJAbM U3 KOoTOpeX —mnpobes. Hanewatath 3tu cjoBa B
angasutHoM nopsnke. (Cuutath, UTO JHTEpa «npoGes» mpei-
wecTByeT JoGoH Jsutepe-GyKse.)

10.8*. type color=(red,blue,green,yellow,black,white);

var x:color;
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Bo BxoxnoMm dafine 3afaHa noc/eJ0BATENBLHOCTL CTPOYHBIX
JnaTHHCKHX GyKB, 3a KoTopo#t chepyer mpoGen. Ecaum sto
NpaBHJIbHAS 32MHCh 3HAYCHAA THNA color, TO NPHCBOHTb €ro
nepeMeHHofl x, HHaue coo6WATH 00 ourGKe.

10.9. Haitn omubkn B CHeAyIOLeH Mporpamme:

program errors (mput output);
const sign="-+—=/";
var s:packed array [I .10] of char;
i,j,k:integer;
begin read(s)
for i:=1 to 10 do
for j:=1 to 4 do
if sfi]==sign[j] then k:=k--1;
if k<6 then writeln(s) else writeln(sign)
end. ‘
10.10*. const v="aeiou’;
type crpoka=packed array [1..200] of char;
var s:ctpoka; k:0..200;

OnpenennTb, CKOMLKO pas (k) B CTPOKY S BXOIAAT JHTEpHI,
nepevyucseHHble B KOHCTaHTE 0.

10.11*. Tlporpamma. [au Tekct u3 60 Jnrep. Haneua-
TaTh TOJILKO CTPOUHBIE pYCCKHe OYKBHI, BXOJSIIUE B 3TOT TEKCT.

10.12. Tlporpamma. J[laH TeKCT M3 CTPOYHBIX PYCCKHX
6yKB, 32 KOTOpPHIM cJeAyeT Toyka. HameyaraTb 3TOT TekcT
3arJIaBHBIMH PYCCKHMHM OyKBaMH.

10.13. Ilporpamma. Jlan HenmyCTOH TEKCT H3 3arJaBHBIX
pycckux OyKB, 3a KOTOpHIM caepyeT Touka. OmnpegesnTs,
ynopsijioueHsl Jin 3TH OYKBEI N0 ajhaBHTY.

10.14. Ilporpamma. HaneuaraTe B ajhaBHTHOM mNOpsaxe
BCE pasJsIMyHble CTPOYHbIE pycCKue OYKBBI, BXOZfILHE B 3a-
Jauuelit Teker u3 200 juTep.

10.15. type ctpoka=packed array [1..80] of char;

var s:CTpOKa;

Hs3BectHO, uTO B Hauase CTPOKH S Haxogurcs He Gosee 40
JIATHHCKUX GYKB, 32 KOTOPBIMH CJeAyioT mpoGeawi. Hameya-
TaTh 3Ty CTPOKY, NpeABapHTeNbHO NpeoGpasoBaB ee Creny-
IomuM o6pasom:

a) Bce BxOxJeHus abc saveHuts Ha def;

6)* yaanuTb nepBoe BXOXKIEHHE W, €C/JH TaKOe €ecCTh
(oOpasoBaBmiyocs «IpIpYy» 3aMOJHHTh HNOCAEAYIOMKMH GYK-
BaMH, a B KoHell J06aBuTbL mpoben);

B) yZaauth Bce BxoxpeHus th;

r)* samenuTb Ha ks mepBoe BXOXJEHHE X, €CJIH TaKoe
€CTb;
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1) nocje Kaxzuoi OGyKBH  106aBUTh GYKBY U; _

€) 3aMeHHTb BCe BXOxIeHHs ph Ha f, a Bce BXOXJenud
ed na ing.

10.16. Ilporpamma. [laHa nocJjezoBaTe/LHOCTb, COAEpKa-
was oT 1 no 30 caoB, B KaxJAOM M3 KOTOPHX oT | 10 5
CTPOYHBIX JIATHHCKHX 6yKB- MeXJy COCeJHHMH CJIOBaMH —3a-.
nsTas, 3a NOCJEJHMM CJIOBOM —Toyka. Haneuyarathb:

a) 3Ty XK€ IOCJeJOBaTebHOCT CJIOB, HO B OGpaTHOM
NopsliKe;

6) 1e cnoBa, mepej KOTOPEIMH B NOCJENOBATENbHOCTH Ha-
XOJATCA TOJIBKO MeHbluke (N0 aihaBHTY) CJIOBA, 8 33 HUMH —
TOJIbKO OO0JbliHe; ‘

B) 31y e TNOCJeJ0BaTeNbHOCTh CJOB, HO YHaJuUB H3 Hee
NIOBTOPHbIE BXOXKJIEHHS CJIOB;

T) Bce CJOBAa, KOTOpbie BCTpeyaloTcs B MOC/ENOBATEb-
HOCTH 1O OJIHOMY -pasy;

J) BCe pasjIMuHBIe CJIOBAa, yKasaB [/l KaxIOro M3 HHX
YUCJIO €0 BXOXAEHHH B IOCJENOBATEIbHOCTD;

e) Bce ¢JoBa B aJ(aBHTHOM NOPsAKe.

10.17. Ilporpamma. [lana nocJeloBaTeNbHOCTb, COIEp-
xamias or 2 go 50 cjoB, B Ka)JIOM M3 KOTOPHIX OT 1 5o 8
CTPOYHBIX JIATHHCKHX OYKB; MeX]Jy COCEeJHHMH CJIOBaMM —
HE MeHee OJHOro Inpobesa, 3a HOC/EIHHM CJIOBOM — TOYKA.
HaneuaraTts Te cJioBa HOC/EIOBAaTeBHOCTH, KOTOphE OTJIHY-
HEl OT NOCJENHEro CJOBa M YJAOBJETBOPSIOT CJeAyIOLEeMY
CBOHCTBY:

a) CJIOBO CHMMETDHYHO;

6) nepBas OyKBa CJIOBAa BXOZHT B HEro eme pas;

B) GYKBHl CJIOBA YHOPSJOYEHH! IO ajaBHTY;

T) CJIOBO COBNAajaeT C HAYyaJbHBIM OTPE3KOM JAaTHHCKOro
aqu)aBMTa (a, ab, abc u T. 5.); yuecT, uTO B JAHanasoHe
‘a’..’2" moryr GbITh JINTEpPH!, OTJIMUHBIE OT JIATHHCKHX OYKB;

I) CJOBO COBMajaeT C KOHEYHBIM OTPE3KOM JIaTHHCKOTO
aiapaeuTa (z, yz, Xyz 1 T. L.);

€) JJMHa CJI0Ba MaKCHMaJsbHa;

X) B CJIOBE HET MOBTOpsifomuxcs . OyKB;

3) Kaxjass OykBa BXOIUT B CJOBO He MeHee JIBYX pas;

M) B cjoBe riacHele GykBnl (a, e, i, 0, u) qepe,uylo'rca
€ COFJIACHBIMH.

10.18. Tlporpamma. Jlana nocJ/e0BaTeJbHOCTD, conep-‘
xamasa ot 2 go 30 cJoB, B KaXJIOM M3 KoTopwix orT 2 jo 10
JATHHCKNX OYKB; MeXJy COCeJHHMH CJIOBaMH-—HE MeHee
onHoro npoGesia, 3a NOCJEIHHM CJIOBOM—TouKa. Haneuaratsb
BCE CJIOBA, OTJIMUHBIE OT MOCJEJHEro CJIOBAa, NpeBapuTesbHO
npeo6pasoBaB Kaxjoe M3 HHX IO CJeAYIOLIEMY MpaBHJY:
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a) nepeHecTH nepBylo G6YKBY B KOHel CJIOBa;
" -0) mepeHeCTH NOCJEJHION GYKBY B HadyaJo CJIOBa;
B) YLaJHTb U3 CJIOBa NepBYI OYKBY;
T) YAaJUTb U3 CJIOBa IMOCJEHIO GYKBY;
J) YIaJIuTh M3 CJIOBa BCe INOCHEAYIONHEe BXOXJEHHs mep-
BOll OYKBHI;

€) YAaJUTh K3 CJIOBAa BCe NpeNBAyIIHe BXOXACHHA IO-
cienneli GyKBHI;

X) OCTaBHTL B CJIOBE TOJBKO MEpBHIE BXOKICHHA KaxJoi
6yKBHI;

3) €eCJI CJIOBO HEUETHO! JJVIMHBI, TO YAAJHUTh €r0 CPELHIGIO
O6yKBY.

10.19. Tporpamma. 3anannoe nesoe yucao or 1 go 1999
HaneyaTatb PUMCKHMU nU(pamH.

- 10.20. Tlporpamma. JaH TeKCT H3 3arJlaBHLIX JIATMHCKHX
OyKB, 3a KOTOpBEIM cJjenyer mpoGen. OnpenenuTtb, sBJASETCA
JIH 5TOT TEKCT NpaBHJbLHOH 3alHCbl0 PHUMCKHMH IH(ppaMu
gesoro yucaa or 1 go 999, u, ecan dBJAdeTCH, HamneyaraThb
3T0 uucao apalcKuMH uudpamH (B JECATHYHOH cHcTeMe).’

10.21. Ilporpamma. JaHbl ABe JiMTephl —JaTHHCKasA GyKBa
(ot @ no h) u mudpa (or 1 mo 8), Hanpumep a2 wuau gb.
PaccmartpuBasg MX Kak KOOpJAMHATHI MOJS ILAXMaTHOH JOCKH,
Ha KOTOpOM HaxojuTcs ¢ep3b, HAPUCOBATD LIAXMATHYIO OCKY,
NOMEeTUB KpecTHKaMH Bce MOJs, KOTOphle «ObeT» 3TOT (e p3b,
1 HOJHKAaMH BCe OCTa/bHbIE TOJS.

10.22. Pemwmnts mnpepplaymyio 3ajady Ijsi IHaXMaTHOTO
KOHA.

10.23. MsBecTHo, 4YTO acTposiorn AeJsT roj Ha 12 nepu-
ONOB M KaXJOMY H3 HHUX CTaBSiT B COOTBETCTBHE OAMH U3
3HaKOB 3o0jHaKa:

201——182 Bopoaei 23.7—22.8 —/JleB

19.2—20.3 — Pri6u1 23.8—22.9 —]leBa
21.3—19.4 —Ogen 23.9—22.10 —Bech
20.4—20.5—Texnen 23.10—22.11 —Ckopnyon
21.56—21.6 —Bumsnensr  23.11—21.12—Crpenen
22.6—22.7 —Pak 22.12—19.1 —Kosepor

Hanucats nporpammy, KoTOpas BBOAHT JaTy HEKOTOPOro
JHS FOJla M INeyaTaeT Ha3BaHHMe COOTBETCTBYIOLIEIO 3HaKa
3onuaxa.

10.24. TIporpamma. Jlan rexcr u3 60 qutep. Haneuarats
9TOT TEKCT, NOJYEPKHBAs (CTABS MHHYCHl B COOTBETCTBYIOWIUX
NO3MIUAX CJelyloleli CTPOKH) BCe BXOASIlME B HETO 3a-
TJlaBHBlE W CTPOYHBIE PYCCKHE OyKBEHI
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10.25. Tlporpamma. JlaHa mNoOC/IeOBAaTeNbHOCTb, COAEp-
xkamas or 1 go 90 caoB, B KaxAoM u3 Kotopeix oT 1 mo 10
CTPOYHBIX PYCCKMX OYKB; MeXAY COCEJIHUMH CJIOBAMH — He
MeHee OJHOro npcesa, 3a NOCAEIHHM CJIOBOM —TouKa., Ha-
neyaraTh 3TH CJOBA O ajdaBuTY.

10.26. Ilporpamma. Haneuarath TaG/HLy YMHOXEHHS B
WeCTHAAATEPUYHON CHCTEME CYHCJ/IEHHS.

1. ®YHKUKWU U NPOLEAYPBI

11.1. var x,y,z:real;
Botunicnuts 2==(sign x+4-sign y)-sign(x+y), rue

—1 mpun a<0,
Sign a= 0 HPH a=0,
1 npu a>0.

Ipu pewienuy 3TOH 3amauu:

a) He HCMOJb30BaTh QYHKIUIO sign;

6)* onperesuTb M HUCIOJB30BATh (YHKIUIO sign.

11.2*. Tlporpamma. Ilo BemiecTBeHHOMY X BHIYHCJIUTD Be-
JMYHHY

sh(x) - tg(x+1)—tg¥(2+4sh(x—1)).
11.3*. type crpana=(ABcrpus, l'ana, Uranus, [lepy,
CHIA, Mpenus);
KOHTHHeHT==(AMepuka, Adprka, Espona);
var x,y:ctpana; t:boolean;

Onucatb GYHKIMIO KOHM(S), ONpEJe]AIOMIYI0 KOHTHHEHT, Ha
KOTOPOM HaXOJHUTCSl CTpaHa S, M HCIOJb30BAaTh ee JJIsi H3-
MeHEHUsl 3HAUYEHUs IepeMeHHOH { Ha NPOTUBOIOJIOKHOE, €CJIH
CTpaHbl ¥ H y HAXONATCS HA PA3HbIX KOHTHHEHTaX.
11.4*. type naryp==1..maxint;
var a,b:real; k:Haryp;

Onucate QYHKUMIO crmenens(x, n) OT BellleCTBEHHOIO X Y HaTy-
paIbHOTO 71, BEIYHCJSIOMYIO (Yepe3 YMHOXKeHHe) BeHUHHy X,
¥ HCIOJIb30BaTh €€ /s BbluMCHeHHs b==2.T¢{(a-}1)~8.
11.5. Ilporpamma. [aubl Tpu HaTypambHbiX yucaa. On-
penenuTh HX HaAuGOJBbIUME OOIMH AeJHTelNb.
11.6. type maryp=1..maxint;
var m,n:Hatyp;
function HOJI(a,b:naryp):naryp;
begin while a<>b do
if a>b then ai=a—>b
else bi=b—a;



HO:=a
end;

a)* OnpezenuTb, yTO O6yJAeT BBIZAHO Ha Neyarh:
m:=8; n:=6; writeln(HOII(m,n), m,n);

6) O6bsacHuTh, MoueMy npH Beruucaenun HOHO(m,n) He
MEHSIIOTCSI 3HAYEHHs IepeMeHHBIX /M U 72, XOTA B Tese QyHK-
uun of6a mapamerpa H3MEHSIOT CBOe 3HayeHHe.

11.7. YkazaTp omMOGKH B ONHCAHUH (QYHKLHH:

a) function f(a:'a’..’z’):integer;

begin f:=ord(a)—ord('p);
if i<0 then f:=—f end;
6) function g(k:integer):0..maxint;
var 1,s:0..maxint;
begin s:=0;
for i:=:1 to k do s:=s+sqr(i) end;
B) function h(x:integer):integer;
begin h(x):==(sqr(x)-+x)/2 end

11.8%. Ilporpamma. [lann oTpe3kuH a, b, ¢ u d. Has
KaxI0H TPOMKM STHX OTPE3KOB, H3 KOTOPBIX MOXKHO IOCTPO-
HTb TPEYrOJbHHK, Hameyatatb IVICIAJb JAAHHOTO TPEYroJb-
uuka. (Onpejenutb NpOLERYPY neunaouwy(x, y, 2), nevarta-
IOLLYI0 MJIOMAAb TPEYroJbHHKA CO CTOPOHAMM X, Y H 2, €C/l
TAKOH TPEYroNIbHHK CYIIECTBYET.)

11.9. var c,d:integer;

procedure P(x,y:integer);
begin y:=x-+1 end;

procedure Q(x:integer; var y:integer);
begin y:=x-1 end;

procedure R(var x,y:integer);
begin y:=x41 end;

a) Ina Kaxpoft U3 3THX MNpOUEAYp YKasaTh, Kakhe U3
€e napaMeTpoB SAIBJAIOTCA NapaMeTpaMH-3HAYEHHAMHM, a Ka-
KHe—IapaMeTpaMH-epeMeHHbIMH.

6)* Onpenenuth, uto OyZeT BHAAHO Ha Neyarh:

ca=2; d:=0; P(sqr(c)+c,d); writeln(d);
ca=2; d:=0; Q(sqr(c)+4-c,d); writeln(d);

Touemy npu u3MeHeHHM B NpOlEAype NapaMeTpa-sHaueHus
COOTBETCTBYIOIIMH (DaKTHUECKHH NapaMeTp He MEHSIeT CBOEro
sgavenus? Yrto Hajpo cpesarb, uyTOOB OH MEHAJ 3HaueHue?

B)* Ionycrumbl Jm obpaumenus R(sqr(c)+c,d) n R(c,d)?
[Touemy HeBBIrOAHO OGLABAATH NapaMeTp, He MEHSIOWMUIACH
B NpoLeAype, NapaMeTpoM-NepeMeHHOR?
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11.10. Tlycrs npoueaypa coxp(a,b,p,q) OT nenbix napa-
MetpoB (b=£0) npuBOAUT ApoGb a/b K HECOKpAaTUMOMY BHUAY
p/q.

a) Kakue u3 mapameTpoB 3TOH INpoueaypbl 0603HAYRIOT
HCXOJHBIE NAaHHBIE 1J5 Hee, a KaKue—pe3yabTathl? Kakue
napameTpel cjaeiyeT o0BSBUTb INapaMeTpaMU-3HAUCHWSIMH, a
KaKHe —I1apaMeTpaMu-TnepeMeHHEIMHU?

6)* Honyctumel Ju obpamenus cokp(k+1,14,n,7) wu
cokp(k,sqrt(36),k,n), rie k U n—uesble nepeMeHHbIE?

B)* OnucaTb JaHHYIO NMPOLEAYPY H HCNOJB30BATH €€ IS
npusejenns japobu 1-41/2-4-1/3+...41/20 Kk HecokpaTu-
MOMY BULY c/d.

11.11. Ilycts npouenypa maxmin(x,y) NpHCBauBaeT Ma-
paMeTpy x GoJsibllee M3 BEIECTBEHHBIX YHCeJd X H y, a ma-
paMeTpy y-—MeHbliee.

a) Kakue u3 mapamerpoB sTOH mnpoueaypsl 0GO3HAYaOT
HCXOZHBIE JaHHHIE JJ/I1 Hee, a Kakue—pesyabTathl? Kakue
napamMeTpel cjaefyeT OOBSBHTh NapaMeTpaMH-3HAUeHHUSIMH, a
KaKHe —Il1apaMeTpaMu-riepeMeHHbIMHU ?

6)* Honyctumel Ju ofpaiwenuss maxmin(5.2,sin(z)) u
maxmin(z,k), TIe z—BellleCTBEHHAs lepeMeHHas, a k—1esasa?

B)* OnucaTe HaHHYIO NpOLEAYPY H HCIOJB30BAaTh €€ JAJIs
nepepacrnpejenenyss 3HAyeHHH BelLIECTBEHHBIX IepEeMEHHBIX
a, b u ¢ tak, uToGHl CcTaNo A=b>c.

11.12. const n=1000;

type Bekrop=array [l..n] of real;
var a,b,c,d:BekTop;

ITycrs npouenypa sum(x,y,z) npucBauBaeT BEKTOPY 2 CYMMY
BEKTOPOB X H Y.

a) O6bsicHUTL, NMOYEMY NapaMeTpel’ X ¥ Y, XOTSl OHU H
He 0003HAYAIOT pe3yJ/bTaThl pabOTHl 3TOH MPOIENypbl, HEBbI-
FOZHO OOBABJATH NapaMerpaMH-3HAYeHHSAMH.

6)* OnucaTb HaHHYIO DPOUEAYPY U HMCIOJb30BaTh €€ AJIS
BhIYHCJIeHUsS d==a-+b--c.

11.13. [Ona Kaxao0od H3 CJAeAYIOMUX 3aaad OTBETHTh Ha
BOIPOCHI:

Kakyio noxzamauy npuxozuTcs peliaTb B HeHl HECKOJBKO
pas3? Kak cnepyer onucarth peleHue 3TOfi NoA3ajayd —Kak
GyHKLHIO MM Kak mpouenypy? CkoabKo y 3ToH (DyHKIMH
HJIM npouenypsl napamerpoB? KakoB ux cmeica? Kakue us
Hux—napame'rpm-sﬂaqenuﬂ, a Kakye —IapameTphl-liepeMeH-
Hble?

Onucarb JaHHYIO cbyuxumo HJIM MpOLEAypy H C ee [o-
MOLIBIO PeIUHTh 3ajauy.

60



‘a) type ctpoka=:packed array {1..60] of char;
var s,t:ctpoka, k:integer;

Ecai B nepBoii noJIOBHHE CTPOKH S MeHee 12 nudp ¥ ecnn
B NOCJeNHEH YeTBEpPTH CIPOKH ¢ HeT JuTep oT ‘a’ jpo 'z,
TOrJa BHIYHCJHTb R—KOJIHUECTBO JHTEpP ‘%', BXOAAIUUX B
CPElHIIO TPeThb CTPOKH S.

6) var a,b:real; t:boolean;

Ilepemennoli ¢ NpUCBOMTL 3HAYEHKe [rue, eCIM YpaBHEHHs
x24-6.2x+0a?=0 n x®+ax+b—1=0 wumelor BeleCTBEHHEE
KOPHHM M OpH 3TOM c6a KOpHsi NEepPBOTO YpaBHEHHS JeXaT
MeXJy KOPHSIMH BTOpDOrO, K TPHUCBOMTbL 3HaueHWe false BO
BCEX OCTaJIbHBIX CJydasix.
B) const n=10;
type maTtpunma=array [l..n,1..n] of real;
BekTOp=array [1..n] of real;
var A,B,C:maTpuna; X,y,z,u:BeKTop;

Bruncauts u=Ax+By—Cz--Bx.
r) type BekTOop=array [1..40] of intege:
var X,y,z:BEeKTop;

Ecan panbosbmiuit anemMeHT BeKTopa X paeeH 10 u Haxo-
JUTCS B NEpPBOH NOJIOBHHE 3TOTO BEKTOpPa U €CJHH B BEKTOPE
Y HeT NOJIOXHUTENbHBIX 3J€MEHTOB, TOIJA BCE DJEMEHTH BeK-
TOpa 2, NpEAIEeCTBYIOUMe ero HanGOJbIIEMY 3JEMeHTY, 3a-
MEHHTb Ha uX KyOwl. (CuuraTth, 4TO B Ka)KIOM BEKTOpe Hau-
GOJIbIIMH 3JEMEHT OJHH.)

11.14. Hafitu omubku B ciepyioliefl nporpamme:

program errors (input,output);
const n=40;
type vector=array [l..n] of real;
var a,b:vector;
function sum(var x,y:vector):vector;
var i:integer; z:vector;
begin for i:=1 to n do z[i]:=x[i]+yli];
sum:=z end;
procedure reverse(x:vector);
var itinteger; r:real;
begin for i:=1 to n div 2 do
begin r:=x[i]; x[i]:=x[n+1—i];
x[n+1—ili=r end
end;
begin read(a); bi==sum(a,reverse(a));
writeln(b) end.
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11.15. Tlporpamma. Haiitu cymmy xyGoB Bcex KOpHei
ypaBHEeHU

ex?—nx®—(2e+1)x+4-2m=0
8u(§)g.11415927, e=2.7182818), BLIUHCJECHHBIX C TOYHOCTLIO

11.16. IlporpavMma. [iaHbl NJIHHBI @, b ¥ ¢ CTOPOH He-
KOTOPOTO TpeyroibHHKa. HaHTH MeJmaHbl TpeyroJbHHKa,
CTOpPOHAMH KOTODOTO SABJSIOTCA MEJUAHbl HCXOJAHOTO Tpe-
yronipHuka. (3amewarue: JJIMHA MeJHAHBI, NPOBEJEHHOH K
cTopore a, pasHa 0.5} 2b24-2c2—aq?.)

11.17. Tlporpamma. [lauel Tpu cjI0Ba, B KaxJAOM H3 KO-
TOpeIX OT | 70 6 CTPOYHBIX JIATHHCKUX GYKB H 32 KamIbiM
H3 KOTOpHIX cjexyeT npobes. Haneyarath 3T cjoBa B as-
(aBUTHOM MNCpAIKE.

11.18*. Tlporpamma. Ilo 3ananHBIM BelleCTBEHHBIM YHC/IAM
Qg, Qyy « ..y Qgoy byy biy oovy bggy Coy Ciy woey Cagy X, Y, 2
BBIYHCJIHTD BEJIHYHHY

(a0x3°+-a1x294-. . . +a5)>—(boy*+b14204-. . +b30)

Co(x+2)30+-c1(x4-2)2+-. . . 4¢3

11.19. Tlporpamma. Ilo 3apanHeM 20-3/IeMEHTHBIM II€JIBIM

MaccuBaM X H Y BBIYHCIHTb
15

20
gl x% npH iZl xiyi>0’

U=9q 90

D\ 4} uHave.

=10 )
11.20. Ilporpamma. ITo 3aganHbIM 50-3/€MEHTHBIM BelLe-

CTBEHHEIM MacCHBaM a, b M ¢ BBIYHCJIHTD

min(b;) + max(c;)

{=1{ max(q;) min(b;+-c;)
| max(b,4c;)+min(c;) wnaue.

npu min(a;)<max(b;),

11.21. Tlporpamma. danbel 30-3/eMeHTHbIE BelLECTBEHHEIE
BEKTOpHL ¥, y U 2. Bolumcaute Beqmuuny (a,a)—(b,c), rue a
0603HayaeT TOT M3 3THX BEKTOPOB, B KOTOPOM CaMbiii G60Jib-
WOH MUHHMAJbHBIA 3/eMeHT (CYHTaTh, YTO TaKOH BEKTOp
eIUHCTBEHHBIH), b U ¢ 0603HAYalOT JBa JPYTHX BEKTOPa; @
(p,9) —ckaasipHOE NpOHU3BENEHHE p U q.

11.22. Tlporpamma. HaHbl 1Be KBajpaTHble BeLIECTBEHHBIE
matpuup! 10-ro nopsaka. Haneyarate KBajpar ToH M3 HHX, B
KOTOpO#i HauMeHbIUMH cjen (CyMMa AMarOHAJIbHBIX 3JIE€MEH-
TOB), CyuTasd, YTO TaKas MaTpHlla OAHA.
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11.23. Hapity owmbkH B chejyiomiedl nporpame:

a) program errors (output);
const a=="1234";
type string==packed array [1..4] of cher;
var b:string;
procedure P(sl:string; var s2:string);
begin writeln(s1,s2) end;
begin P(‘abcd’,’efgh’); P(a,a);
b:=a; P(b,b) end.
6) program error (output);
type string=packed array [1..3] of char;
var x:string;
procedure Q(c:char; var d:char);
begin d:==succ(c) end;
begin x:='295"; Q(x[11,x[3]); writeln(x) end.

11.24*. Onpepenntp, uto GyJeT BHIAAHO HA neyarhb!

program print (output);
type vect=array [1..2] of real;
var a:vect; i:integer;
procedure R(var k:integer; var x:real);
begin k:=2; x:=0 end;
begin a[l}:=1; a[2]:=2;
ii=1; R(i,afi]);
writeln(a[1],a[2])
end.
11.25*, type cmBur=1..19;
wkana=packed array [1..20] of
boolean;
Onucarb npouenypy cos(s,k), xoropas npeofpasyer mKany s,
LIMKJIMYECKH CBMTasi ee 3/€MeHThl Ha Rk MO3ULMH BJEBO, Te
k—nmnapameTp THDa cosue.
11.26. const n==15; m=20;
type marpuna=array [1..n, 1..m) of real;

Onucatb QyHKuUIO cym(A), BBHIUHC/SAIOULYIO BEJHUHHY
XX, XXy XX,

rjie x;—MaKCUMaJbHBI 37eMeHT i-ii CTpOKH MaTpuusl A.
11.27*, type neorpun=0,.maxint;

Onucatp ¢yskuuio F(m,n)==nl.m!/{(n+m)!, roe n 1 m—ne-
OTpHuLaTeNbHble Hesble yncaa. (OnpeeHTh BHYTPEHHIOW YHK-
LHIO, BBLIYHCJAIOMLYIO (akTopuad.)
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11.28*. type Bektop =array [1..20] of ch‘ar;

Omnucate npouenypy npeobp(x,y,a,b) OT ueThHIpex BEKTOPOB,
KOTOpasi npeoOpasyeT BEKTOPHl X H Y K CJAEAYIOWEMY BHIY:

x=(a1,a2, oo sl XgyXygy o oo )x20)7
y:(yi’ T ,ys,bi, e ’vayIZr s ’ylﬁ!alv L ,614}.
11.29. type cmoso=packed array [1..9] of char;

OnucaTb Jiorngeckyro QYHKLHIO nepecmaroska(X,y), 1poBepsio-
LYo, MOXHO JIHM, TEPeCTaBUB JHTEPH CJIOBA X, MOJYYUTh
CJIOBO Y.
11.30. const n=8; m=13;
type matpuna=array [1..n,1..m] of real;

Onucats npouenypy swap(A4,B), MeHSIOUYI0 MeCTaMH MaKCH-
MasbHple a1eMeHTHl Matpul A u B. (Cuurarh, 4To B Kama0H
MaTpHULe TONBKO OJWH MaKCHMAJbHBIN 3JIEMEHT.)
11.31. const n=...; {uenas koucranra > 1}
type uncmo==array [1..n] of ‘C".."9";
maccuB==array [1..40] of uucio;

Omucate npoueaypy sorf(x), ynopsiioYHBAIOIYIO MO He-
yOBLIBAHUIO YMCJa MacCHBa X CJIELYIOIHM METOJOM: BCe YHCJ/a
M3 X YIOOPSJOYUTH 6O nocJefHell Luppe M NepeHecTH BO
BCMOMOTaTe/IbHBIl MACCHB y; 3aTeM YHCJA U3 y YIOpSJI0YHTh
no npeanocnefHedl mudpe (IpH paBeHCTBe 3TUX UUDP cOXpa-
HATb YINOPSIZOYEHHOCTb MO Noc/efHeH Luppe) H 3amucaTh HX
' CHOBA B MacCHB X; Jlajlee YHCJA H3 X YNOPALOYHTH MO TpeThel
OT KOHLA Lu(pe H MEpeHeCTH B MacCuB y; U T. A. (YuecTb,
YTO B KOHIE KOHIIOB YMCJ/a JOJIKHEI OKa3aTbCfl B X.)

11.32*, TlepeuncauTh JOKaJbHEE (B TOM 4HCJe (HopMasib-
HBle napaMeTphbl) U rjo0ajbHble MMeHa, HCHOJb3yeMble B cJe-
Iyiolled npouenype:

procedure P(x:vect; var y:integer);

const z="#';

var c:index;
begin y:=0;

or ci=a to b do if x[c]>z then y:=y+1
end

11.33*. Uro GygeT HaneyaTaHo' cieAyiouleli §porpamMmol?

a) program print (output);
var X,y:char;
procedure P(x:integer);
const y==true;
begin writeln(x,” ’,y) end;



procedure Q;
var x:char; ‘
begin x:=succ(y); y:="#"; writeln{x,
end;
begin x:='a"; y:='5";
P(8); writeln(x,” ’,y);
Q; writeln(x,” ‘,y)

rs

%)

end.

6) program print (output);
type string=packed array {1..5] of char;
var i:integer; t:string;
procedure P(var s:string);
begin i:=1;
while s[i]<’9" do
begin s[i]:=suce(sfi]); i:=i+1 end
end;
begin i:=1; t:="12945"; P(t);
writeln(t[i]) end.
B) program print (output);
var a,b,c,d:integer;
procedure P(var b:integer; c:integer);
var d:integer;
begin a:==5; b:=6; c:=7; d:=8;
writeln(a,b,c,d) end;
- begin a:=1; b:=2; c:=3; d:=4;
P(a,b); writeln(a,b,c,d)
end.

11.34. Hafiti omHGKY B cJIeAYIOMEM ONUCAHHU MPOLEAYPhI3

procedure errors(var x:boolean);
const char=0; case=1;
type a==(true,false); b=("a’,’b");
var c:char;
begin if x then x:=(ord(true)=char) and
false end

11.35. type uupexc==1..20;
MaTpuua==array [dHzekc,unpexc] of real;

Onucatp ¢yuxkuuio max(A,n,k), rne A—wmarpuna, anuk—
HHJEKCHI (n< k), BEIUMCJISIIOMLYIO HauOOJbILHI 3/1eMeHT 3aITpH-
XOBaHHO# oOsactd Matpuunl A (puc. 4).
11.36. type tablel=array [l..10,1..10] of integer;
table2=array [1..20,1..30] of integer;
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Onucare npouenypy constr(A,B,C,D), kotopas no MaTpuuiam
A, B n C tuna {ablel crpoutr caenyiomywo marpuny D tuna
table2:
ABC

b "(B N A)
rape N—mnyneBas matpuna tHna fablel.

11.37. Tlporpamma. Jlana semycTas NOCJ€LOBATENLHOCTD
CNOB, B KaxKJOM H3 KOTOpeIX OT 1 10 6 satuHckux 6yks;

Puc. 4

MEXJIY COCeJHHMH CJIOBaMH—3andTas, 3a NOCJAEAHHM CJo-
BOM—Touka. HaneyaraTb Te €/10Ba, y KOTOPHIX OLMHAKOBbIE
«coceiuy, T. €. COBNAJAlOT NMpefblAyllee U CJeAYIoliee CI0Ba.
(Onpenesnts npouepypy readword(w), KOTOpas BBOAHT Oye-
pellHOe CJIOBO H NpHCBaHBaeT ero 6-JMTepHOH CTPOKe w, a 3a-
NSTYI0 HJIM TOYKY NpPHCBAHBAaeT HEKOTOPOH rJobaJbLHOH nepe-
MEeHHOH.)

11.38. Ilporpamma. Jlanel 6-3/1eMEHTHBIE BELECTBEHHBIE
BEKTOpPH X M y M KBajpartHele Matpuupt A, B u C 6-ro no-
psiaka. Brlumesnts Beanuuny (Ax,By)+-(Cx,y)/(x,By).

11.39. Ilporpamma. Jlanbl TpH BellieCTBEHHBHIC KBAJPaTHbIE
MaTpuubl 4-ro nopsjaxa. Hamewarath Ty U3 HMX, HOpMa KOTO-
poll HauMeHbIIAs (CYHTATh, YTO Takasg MaTpuua oxHa). B xa-
yeCTBE HOPMbI MaTPHIBI B35Th MAKCHMYM abCOJMIOTHBIX BEJTHUYKH
€e 3JIEMEHTOB.

11.40*, TIporpamma. Ilo 3anaHHEIM BeleCTBEHHBIM YHCJIaM
¢ 1 d (c<d) BHYHCAUTD

d g
) arctg® x dx+ S sin e1% dx.
¢ 0

WuTterpansl BHIYUCAATL NpUOMHKEHHO no ¢opMyJie Tpanemui
npu n=20 1js nepsoro uHTerpasa u npu n=100 p19 BTOpOrO:

b n-1
CFndeach | fay2+ 2 fat+im)+fo)2 |,
a i=l

rae h=(b—a)/n.
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11.41. TIlporpamma. Ilo 3anmanusM 40-3/eMeHTHBIM BelleCT-
BEHHbIM BEKTOpaM X, Y H 2 BBIYHMCIIUTH

’I’I(Sm(xz)-l-?) npu  JI(1—y})>0.5,
w={ 3
IHa—2z) HHave.

i
11.42. Ilporpamma. Haneuyaratp B mopsixe Bos3pacTaHus
KOpHU ypaBHeHHH

1/(14-x*)=x, 3e*+x=0 u x-1n(l14-x)=0.5,
BHIGUC/ICHHBIE C 3aJaHHOH TOYHOCTHIO >0,

11.43. const n=20;
type BekTop=array [l..n] of real;

Onucats npouesypy usm(x,y,z), KOTopas B TOM U3 BEKTODOB £,
y u 2, rje OoJiblle BCEro OTPULATENbHBIX SJIeMEHTOB (CYHTATh,
YTO TAKOi BEKTOP OJMH), BCE €ro MOJOXKHTEJbHbIE 3J/EMEeHTH!
3aMeHfleT! Ha HX KYObl——eC/H 3TO BEKTOp X HJIM BEKTOp Z,
M HAa UX OOpaTHble BEJHYHHBI-—ECHH 3TO BEKTOp Y.

11.44*. Onpepenuth, 4YTO OYIET BBIJAHO HA meyaTh (CYH
TaTh, YTO OMNEPaHJbl BBIYHUCJATCA cJeBa Hampaso):

program sideeffect (output);
var a, biinteger;
function f(x:integer):integer;
begin fi=x; a:=0 end;
function g(var x:integer):integer;
begin gi==x; x:=0 end,;
begin a:=1; write(a-+f(a)); a:=1; write(f(a)+-a);
4 b1=2; writeln(g(b)=g(b))
end.

11.45. Ilpusectn npumepsl, korga B Ilackasne He BIION-
HSIOTCSl paBeHCTBa Y=y, Yy+y=2xy, b and b=b. -

11.46*. Onucate $yHKUHMIO next 6e3 napamMeTpoB, KOTOpas
CUMTHIBAET M3 BXOZHOro (haiijla mepBYIO JIHTEPYy, OTVIMYHYIO
oT mpoGena, # OGDBSABAAET ee CBOMM 3HauyeHHeM. Mcmonnso-
BaTh 3Ty (YHKLUIO AJs IOACYETA k—KOJIHYECTBA OTJHYHBIX
oT npobesna JauTep TeKCTa, KOTOPHIA 3allaH BO BXOAHOM (aitje
H 32 KOTOpHIM CJefyeT TOYKa.

11.47.

const d=100; m=5;

type crpoxa=packed array [l..d] of char;
noxcrpoka=npacked array [l..m] of char;
nosuuusa=1..d;

var XiCTpOKa; Y,Z:OACTPOKa;
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Onucatb Joruueckyio ¢yHKIUiCo nouck(s,ss,k,n), nposepsio-
LYo, BXOIUT JI NOACTPOKA SS B Ty YaCTb CTPOKH S, KOTOpas
HauHHaeTcss C k-fi MO3HIMH, M, €CJH BXOXHT, NPHCBaHBAIO-
IyI0 MapaMeTpy n HOMep NO3HIHH, C KOTOpOH HauMHaeTcs
NepBOe BXOXKJEHHe S§ B STy YacCib CTPOKH .

Hcnonpsys JaHHyI0 GOYHKIHMIC, 3aMEHHTb B CTPOKE X Bce
BXOXJEHHSI MOJACTPOKH Y Ha MOICTPOKY -Z2.

11.48. Tlporpamma. JlaHel KOOpPAMHATH BepIUMH JBYX Tpe-
yronpHuxoB. OnpefenuTb, Kakol M3 HHX HMeeT OOJbIIYIO
MJIOMAib.

11.49. Tlporpamma. JlaHbl KOOpAuHATH BepPLIMH TPEYroJb-
HHKAa M KOOpAMHATHl HEKOTOPOH TOYKH BHYTpH Hero. Hafitu
paccTosiHiie OT JAHHOH TOYKH HO OJsukaiiliel CTOPOHHI Tpe-
yroavHuka. (IIpu ompesnesieHun pacctodHuil y4yecTb, YTO IJIO-
HI2JIb TPEYroNbHHKA BBIYHC/IACTCA H Yepes TPU €ro CTOPOHHI,
H yepe3 OCHOBAaHHE H BBICOTY.)

11.50. TIlporpamma. Tpu mnpsiMble Ha NJIOCKOCTH 3aJaHHI
ypaBHeHUAMH apx-+by=c, (k=1, 2, 3). Ecau st npsmbie
NONapHoO nepeceKaroTcsl H 06pasyioT TPeyroJbHUK, TOra HafTH
€ro oAb,

11.51. Ilporpamma. HaiiTh HaumeHblnee oOmee KpaTHoe
YeTBIpEX 3aJlaHHBIX HATypaNbHBIX YHCEJ.

11.52. IIporpamma. [IBa mNpoOCTHIX YHCJA HAa3HIBAIOTCH
«6JM3HELlaMHU», eCJM OHH OTJMYaloTCs JApYT OT jpyra Ha 2
(trakoBel, Hanpumep, uncaa 41 u 43). Haneuarath Bce maphl
«6JIM3HEIOBY U3 OTpesKa [1,2n], rie n—a3anaHHOE HeJIoe YHCIIO,
Gonbmee 2.

11.53. ITporpamma. JIBa HaTypa/ibHBIX YHC/IA HASHIBAIOTCS
¢IpYKECTBEHHBIMHY, €CJIM KaXJoe H3 HUX PaBHO CyMMe Bcex
Jenutesiefl IpPYroro, 3a HCKJIOYEHHEM €ro CaMoro (TakoBHI,
Hanpumep, yucna 220 u 284). Hanmeuarats Bce maphl «apy-
MECTBeHHBIX» YHCeJl, He NPeBOCXOAAMIUX 3aJlaHHOTC HaTypaJb-
HOTO yucJa.

11.54. Tlporpamma. JlaHel K03(¢hHIHEHTH MHOTOYJIEHOB
P(x) n Q(x) 15-i cTemeHM U JAHO BELIECTBEHHOE YHCJO a.
Berancmute Benuyuny P(a+-Q(a)P(a+-1)).

11.55. Tlporpamma. ITo BemmectBenHomy uucay a>0 Bh-
YHCJIUTD BEJIHYHHY

Y a1
14+1/3+a

Kopnu y=7/x Beumcasts c Tousoctsio £=0.0001 no cie-
Ayloleil uTepanvoHHOH ¢opMyJe:

y0=l; yn+1=yn+(x/ﬁ-1_yn)/k (n=0t ls 29 '“)’
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MPUHAB 332 OTBET NpPHOIMIKEHHE Y,.q7, WIS KOTOPOro
lyn+1—ynl<8'

11.56. Ilporpamma. ITo BemecrBenHsiM uuciam >0 u ¢
BBIYUC/IUTH C TOUHOCTBIO € BeJHUHHY

i/l__coz«it_l_ i/l_’_arc;gt . ?'/3_‘1_‘2.

JInst BBIYKCJIEHHS KOpHefl HCNO/B30BaTh cienyiomui psan Teii-
Jopa:

(1ol 42 g 4 20D oy Ala @) sy

2! 3!
(1x1<1, a>0),

11.57. Iporpamma. JlaHel TpH LeJible MATPUIBI Pa3MEPOM
9x4. HaneuaraTe Ty H3 HHX, I'ile GOJIble HYJEBBIX CTPOK
(ecu TakMX MaTpHl, HECKOJIbKO, HaleyaTtaTh HX BCE).

11.58. Ilporpamma. JlaHbl HATypa/ibHOE YHCJIO P H BEIIECT-
BeHHble KBajparHble MaTpuusl A, B u C 4-ro nopsiaka. ITo-
ayuuts (ABC)P.

11.59. Ilporpamma. lanml BemectBenHsle MaTpuipl A, BuC
pasmepom 10X 20. BeiyucaHTD BeMUYHHY

LA BIHICH
tA+B4Cl

rae | Dl=max |D,.lmax| Dy, ... -+max| Dyl

11.60. Ilporpamma. [laubi e uesble KBagparHble Mar-
puusl 10-ro nopsaxka. Onperenyts, MOXKHO /I OTpaXKEHUSIMU
OTHOCHTeJIbHO [VIaBHOH H 060Y-
HOit jauaroHaseii npeo6paso- ¥
BaTh OJHY M3 HUX B JpYIYiO. y=2osZ

11.61. TIlporpamma. Jlanel
BeLIECTBEHHbIE yucaa a, b |

e(a<b,e>0). C TouHOCTBIO 7 in (r+ad)
€ BBIYUC/IHTB HUHTErpad (CM.
ynp. 5.34)

b f%x) y—e'wz

h(x,y)dy} dx, .

§ {g‘()x) - N z
rie hixy)=e vy -t glx)=1, Puc. 5
f(x)=1-+x2

11.62. Iporpamma. C 3ajanHOH TOYHOCTBIO € >0 BEIYMCTHTD
oAb 3alUTPUXOBAHHON (HUrypHl, MOKAa3aHHOH Ha puc. 5.

11.63. IIporpamma. B rtoukax 1, 2,..., k, rae k—3anau-
Hoe meJyioe uyHcio ot 2 po 70, HaneuaTaTh (N0 OTJEJIBHOCTH)
rpaduKkyu caenyomux QyHKUHH:
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¢ (n)—XOANUeCTBO UEALX uyucea or 1 10 7, B3auMHO
NPOCTEIX C YHC/IOM 1;

1{n)—KOJHUECTBO TOJIOXKHUTEJIbHEIX FeuTeNell yucaa n;

(1) —KOJIMYECTBO NPOCTHIX YHCEJ, He NPEBOCXOASLIAX 7.

11.64. Ilporpamma. Haneuatath Bce Hu(pPH XecATHYHOM
sanucy uncen 2% y 114-214-3!4-...--100!. (Pexomendayus;
NPENCTABUTD «IJHHHBIEY HaTypasbHBIE YHCJIa B BHJAE MacCH-
BOB 13 NU(p M peann30BaTh HYXKHblE ONEPalnH Hal HHMH.)

11.65. PewnTh npenplayuiyto 3anauy, Ho pasOuBas «JJinH-
Hble» YHCJa He Ha OTAeJbHBle Iugphl, a Ha TPynnsl mudp
(nanpuMep, no 5 cocepHux uup).

11.66. ITporpamMma. lano n BeuecTBeHHBIX unced {n=100).
YropsaouuTh X N0 HeyGhiBaHUIO Memodom ¢por Hedmana:
3aBecTH JBa MaccuBa A M B M 3anmucaTh HCXOJHBE UHCAA
B A; ynopsjouuTh mapbl coceHux uucea (A; n A,, A;u A,
M T. J.) ¥ 3anucatb WX B B; B3ATh u3 B mo jaBe cocepnne
yNOpsAXOYEHHBIE Maphl H, CJIHB HX B YNOPALOUYCHHBIE YeTBEPKH,
CHOBa 3anucaTbh B A; 3aTeM KaKible JBE COCEIHHE YETBEPKH
u3 B cauTh B ynopsijoueHHble BOCbMEDKH H TiepeHecTH B A;
T, A

11.67. Ilporpamma. Maunt unemoe n or 2 jo 20 n Bemect-
BeHHoe &>0. Haiitu ¢ ToyHOCTBIO & BCe KOPHH 1-TO MHOTO-
yjena YebbiueBa T,(x), ompezensieMoro QopmyJiamu

Tox)=1; T:(x)=x; Tyx)=24T_1(x)—T}p_,(x)

(=2, 3,...).
(3ameuanue: muorounen T ,(x) nMeeT k pas/nuYHBIX KOpHeH
B uHTteprasne (—1,1); ecan x;,<x,<...<x,—KOpPHH MHOIO-
yneHa T'y(x), To MHorousneH T,,(¥) MMeeT IO OJHOMY KOpPRIO:
B KaXIOM M3 MHTepBanoB (—1,%;), (X1,%), «+.y (¥p1).)

12. PEKYPCHA

12.1%,
function fib(n:integer):integer;
begin if n¢=1 then fib:=1
; else fib:=fib(n—1)4-fib(n—2)
end;

Bruiuncante fib(2) u fib(4).
12.2*, Kakue wu3 crepylomux onucanuil ¢yHknuu f(n),
KOTopasi JOJDKHA BBIYUCAATE (aKTOpHaJ OT 7, NPABHJIBHHI?
a) function f(n:integer):integer;
begin f:=nsf(n—1) end;
6) function f(n:integer):integer;
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begin if n=0 then f1=1
else fi=f(n+1)/(n+1) end;
B) function f(n:integer):integer;
begin if n==0 then fi=1
else f:=n#(n—1)x{(n-=2) end;
r) function f(n:integer):integer;
begin if n=0 then fi=1 else f:=n=*f(n—1) end

12.3*. Onucatsb pexypCcuBHYIO QYHKIHIO pow(X,n) OT BElIECT-
BEHHOr0 x (¥=0) U 1eJoro 7, KOTOpas BBIYHCIAAET BEAUYUHY X"
corjacHo ¢opmysne

1 npu n=0,
xr={ l/xi®t mpu n<0,
x-x*~* mpu n>0.

12.4*. Pekypcusuo onucatb pynkuuio C(m,n), rae 0<Km<n,
Ing BblYUC/eHUA OHHOMHaJdbHOrO Kodpdwmmuenra Cf mo cie-

ILyiomeit Gopmysne:
C=Ci=1; Ci=Cp,+Cp} npu O0<m<n.

12.5*%. type uma=(Anna, ..., IOpui, ner); :
[penpnonaras y:xke onucasubiMu Qyaxuuu Omey{x) u Mame(x), .
3HAYEHU MU KOTOPHIX SIBJSIOTCH HMEHA COOTBETCTBEHHO OTLA .
M MaTepu 4YeJoBeKa MO HMeHU X HMJH HIAeHTHpHUKATOp Hem, .
ecH OTCYTCTBYIOT CBEJEHHS O COOTBETCTBYIOLIEM DPORHTENE, "
onucath Jorudeckyio gpysxuuto /1omomox(a,b), nposepsioiyio,
IBJIAETCSA JIM YeJOBeK C HMeHeM b MoTOMKOM (peGeHKOM, BHY-
KOM, TMPaBHYKOM M T. II.) yeJIoBeKa C HMEHeM a.

12.6. Pewnts npeipliymyo 3afayy B IpeANOJIOXKEHUH,
uto umeloTcss GyHKUUA Yucaollemer(x), ykasmBawomas 4uc/Io
JeTeli yesioBeKa C MMeHeM X, U QyHKnus Pebdenor(x,k), ykassl-
Baiowasg uMs k-ro pe6eHKa 4eJioBeKa C UMeHeM X (R He JIOMKHO
-TIPeBBIIATh YHUCJO AeTell 4YesoBeKa x).

12.7*. function f(n:integer):integer;

begin if n>100 then f:=n—10
else f:={(f(n4-11))
end;

Boiancauts f(106), f(99) u f(85). Kakue BocOite smauenus
NpUHHUMaeT 31a QyHKHHUA?

12.8. Omucarb pexypcuBHy OGyHKUHIO roof(f,a,b,eps),
KOTOpast MeTOZOM JeJIeHHs OTpe3Ka IONoJIaM HaXOJHT C TO4-
HOCTBIO €ps KopeHb ypaBHeHHS [(x)=0 Ha otpeske [a,b].
(Cuurats, yto eps>0, a<b, f(a)-f(b)<0 u f(x)— nenpepuis-
Hasg M MOHOTOHHasA (YyHKUHMA Ha oTpeske [a,b].)
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12.9*. const n=40;
type Bextop=array [l..n] of real;

Onucaty ¢ynxuuio min{x) Ans9 onpejeseRHs MHUHHMANbLHOTO
S7IEMEHTa BEeKTOpa X, BBEAA BCIOMOTATEJbHYIO PEKYPCHBHYIO
dyuknuo minl(k), HaxoAAmyl0 MHHUMYM CpPeAH HOCJAEAHHX
37EMEHTOB BEKTCpa X, HauuHas C k-ro.

12.10. type crpoxa=packed array [1..100] of char;
Onucath pEKYpCHBHYIO JIOTHYECKYIO (YHKIHIO cuMMm(s,i,j),
NPOBEPAIOLLYIO, ABJSETCA JH CHMMETPHYHOH 4acTh CTPOKH S,
HaYMHAIOWANACH {-M H KOHYAIOLlasicd j-M ee JeMeHTaMH.

12.11*. Bo Bxonnom caiinie 3ajaHa Hemycrasi nocJjeoBa-
TeNILHOCTb TMOJIOXKHTENBELIX BEIIECTBEHHEIX YHCEN, 33 KOTOpOik
cliefiyeT oTpuuartesbHoe yucsao. OmucaTh peKypCHBHYIO QYHK-
uuio suim Ge3 mapameTpoB A1 HAXOXAEHUS CYMMBI 3THX
MOJIOKHUTENbHEIX YHCeJI.

12.12. Onucath pekypcuBHY0 QyHKuUMIO digits 6e3 mapa-
MeTpOB, KOTOpas MOACYMTHIBAET KOJMYECTBO LD B TEKCTe,
33J]aHHOM BO BXOJHOM (paiifie (3a TEKCTOM CJEAyeT Touka),

12.13. Tlporpamma. Hanewarate B oOparHoM mnopsaxe
3aJlaHHBIH BO BXOJHOM (pafiie TeKCT (3a TEKCTOM CJielyeT TOUKa).

12.14. Tlporpamma. JlaHa noc/e0BaTeJbHOCTh HEHYJIEBHIX
HeJbix uuces, 3a kortopoil caeayer 0. Hameuatats cnauyana
BCe OTpHULIATe/IbHBIE YHCJIa STOH MOC/IeJ0BaTeTbHOCTH, a 3aTeM —
BCe TOJIOKHUTe/bHBEIE (B JIIOOOM MOpSIKe).

12.15*. Tlporpamma. Bo Bxoamom daiine sanucana (6es
own6ox) dopMyna ClefyloUero Bujiat

<opmyaay::=<uudpa) | (<popmysaa) <3HaK> {popmyaa>)

(BHAK ! =-|—|

<uudpay::=0]1|2]3]14]5]6]7]8]9
Beecru 31y QopmyJay H BHUHCHHTH ee 3HaueHue. (Hampumep,
5— 5, ((2—4)%6) — —12.)

12.16. Tlporpamma. Bo BxozHoM daiinie 3ajaH TekCT, sa
KOTOPHIM cJefiyeT Touka. [IpoBepHTh, fIBJIAETCS JIM 3TOT TEKCT
NpaBUIbHOM 3aNMCBI0 «POPMYJbI» (CM. TpeAbIAYLLYIO 3ajauy).

12.17. IlporpamMma. Bo BxomHoM ¢afise 3anucano Ge3 omu-
60K JIOrHYecKoe BhIpaxKeHHE CJAEAYIOEero BHAA:

<noruueckoe Brpaxenuedit= trie | false|
<onepauus) ({onepaHjiel))
<onepanusadii=not|and|or
{onepaHjpl)it=<{onepanjy ] <omnepaunpy, <onepaHjp
<onepayi>!i=<JIOrM4yecKkoe BhIpaXKeHHe)>
(Y omnepauuit and u or MoxeT GbiThb J11000€ YHCJIO ONEPAHIOB,
y not—ToJbKO OAMH.)
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BecTu 3To BHIpakeHHe M BBIYHCIUTL ero sHauenue. (Ha-
npumep, and(or(false,not(false)), true,not(true)) — false.)

12.18. Ilporpamma. Bo Bxozsom ¢aiije 3anaH Tekcr, 3a
KOTOpHIM CJenyer Touka. [TpoBepuThb, YAOBIETBOPSAET JIH €ro
CTPYKTYypa CJEAYIOIEMY ONpee/eHHIO;

<{TEKCTD i =<3JIeMEHT)> | {aneMeHT) <{TeKCT)
<aseMeHT>:i=a|b]| (<TekcT))|[<TekcT>]| {<TeKCT>}

12.19. IMporpamMma. 3ajnanHblii BellleCTBEHHBIH MaCCHB U3 7
pasaHyHBIX 37eMeHTOB (n=100) ynopsaa0uuTh N0 BO3pACTAHHIO
CJIelYIOLIHM METONOM Obicmpotl copmuposku: BbIOpATh KaKoH-
HHOy b (HarnpuMep, CpelHHH) 3JeMEHT MacCHBa H MepecTaBUTh
3JIeMeHTHl MacCUBa TaK, YTOOH! CJIeBa OT BHIOPaHHOrO 3JIeMEHTa
OKaza/iCh TOJBKO MeHbIIHe 3JEMEHTHl, a CIpaBa-—TCJbKO
66plurie (TeM caMBIM BHIOpAHHEIH 3JIEMEHT OKaXKeTcs Ha CBOeM
OKOHYaTeNbHOM MeCTe), 1I0C/Ie Yero PEeKYPCHBHO NpPHMEHHTb
5TOT jXe MeTOJ K JIeBOH H IpaBofi uYacTAM MaccuBa.

7
(-] (]
n=1 n-1
17 n I
A 5 ¢ A ¢ A i} A
a g ) 8

Puc. 6

12.20. («Xanoiickue Gamuus). Mmetorcst Tpu KoJablwka A,
B u C ¥ n QUCKOB pPasHOroO pasMmepa, NepPeHyMepOBAHHMIX
or 1 jo n B nopsjke BospactaHus ux pasmepoB. CHayaaa
BCe IMCKH HAJeTHl Ha KXoJbllek A Tak, Kak MOKAa3aHO Ha
puc. 6,a. TpeGyercss mepeHecTH BCe IMCKH ¢ KoJwiuka A Ha
kosbiek C (puc. 6, 6), cobmonast npu 3TOM CJeayioliye ycJo-
BUSl: JUCKH MOXHO IepeHOCHThH TOJBKO O OXHOMY, GO/b-
WA JUCK HeJb3sl CTaBHTb HA MEHbIIMH.

Hanucate mporpammy, KoTopas MeyataeT NOCJeJOBaTe/Ib-
HOCTb JEHCTBHH (B BHJE «NepeHeCTH JUCK C ¢ Ha r», Tle ¢
i r—>310 A, B unn C), pewamouyo yKasaHHyo 3ajauy Aad n
IMCKOB, TJe n—3ajJaHHoe HartypajbHoe uucio. ([1odckaska
NpH NpaBUJBHOM nepeHoce rn IUcKOB ¢ A Ha C 06s3aTesbHO
BCTPETUTCA KOHQHUIypauus, nokasaHHas Ha pHC. 6,0.)

12.21. Tlporpamma. FiMeercs n HacesieHHBIX OYHKTOB, Nepe-
HyMepoBaHHHIX OT 1 10 n (n=10). Hekotopeie napsi myHKTOB
coeauHenbl joporamu. OnpenesnuTh, MOXKHO JH NONacTb 0O
9THM joporaMm H3 1-ro nyHkra B n-H.
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Mudopmanus o poporax 3ajaerca B BUJE NOC/EN0BaTeNb-
Hoctu map uucea i u j ({<j), yKasblBaIOWMX, 4TO i-#i M j-il
NYHKTHl COEAMHEHB! JNOPOrof; NMpH3HAK KOHH@ 3TOH IOC/eNO-
BaTeJbHOCTH —I1apa HyJekl.

12.22. Tlporpamma. JlaHO n pasiH4HBIX HATYpaNbHBEIX 4H-
cen (n=>5). HaneyaraTp Bce mepecTaHOBKH 3THUX 4HCeJ.

12.23. 3anaua o 8 ¢ep3sx: HA MAXMaTHOH JXOCKe paccra-
BUTh 8 (ep3eil Tak, uTOOb OHM He «OuJm» APYT Apyra.

Hanucate nporpammy, KoTopas mneyaTaer:

a) OZHy W3 TAKHUX PACCTAHOBOK;

6) Bce 92 Takue pacCTAHOBKH.

13. KOMBHHUPOBAHHDIE THITIbI. ONEPATOP
NPHCOERHHEHH 51

13.1. Onucath KOMGHHHPOBAHHBI THI AJIA OPEACTABJICHAS
cleyIolero MOHATHS!

a) ueHa B pyOo/nAX H KoneHKax,

6)* BpeMst B yacaX, MMHyTax H CeKyHJax;

B) Jara (yucsao, Mecsl, rof);

r) anpec (ropop, yauna, BoM, KBapTupa);

) ceMyHap (mpeaMer, IpenojaBatesb, HOMep TpYIIEHL,
JieHb HeJeJiH, 4Yachl 3aHATUA, ayJUTOpH:);

e) 67aHK TpeGOBaHUS HA KHUTY (CBeleHUs 0 KHure: mudbp,
aBTOp, Ha3BaHUE; CBEJEHUS O YUTATEse: HOMEp YUTATENbCKOro
Gusiera, Qamuiaus; xata 3axkasa);

*)* sK3aMeHallHOHHASA BEIOMOCTD (IpeAMeT, HoOMep MPYNilH,
Jara sK3aMeHa, 25 cTpouek c mossaMH: GaMuJHsA CTYAEHTa,
HOMED ero 3aYeTHOH KHHMIKKH, OLIEHKa 3a 3K3ameH).

13.2*. type mactp=(muxu,Tpedsl,GyGHE, Y€ PBEL);

JOCTOHHCTBO == (IlIeCThb,CEMb, BOCEMb,
JIeBAITh,eCATh,
BaJIeT, 1aMa, KopoJib, Ty3);
Kapra=record M:MacTb; [:JOCTOMHCTBO end;

Onucate noruueckyio ¢pysknuto 6sern(K1,K2,KM), nposepsito-
myio, «Gper» au Kapra K1 kxapry K2, c¢ ywerom Toro, 4To
M&C’l‘g KM sBaserca KO3bIpHOM.

13.3*.

type crpora=npacked array [1..15] of char;
BepluMHa=record Ha3BaHUe:CTPOKa;
4 Bbicota:1000. . 9999
end;

cnncox=array,[l. .30] of BepumHa;
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Onucars npoueaypy CamasBewokas(C), nevataomyio Haspa-
HHe caMoll BHICOKOH BepiiMHbl u3 cnucka C.

13.4. Orpetuts Ha CJeAyOLHe BOMPOCH.

a) BeprHo am, 4TO BCe mosIs 3amMCH AOJMKHLI GHITH pas-
HBIX THIIOB?

6) Ilouemy npu ONHCAaHHM 3aMUCH ee HOJS MOTYT nepe-
UHCHAATBCH B JIIOOOM MNOpsSjKe?

B) BepHo /M, u4TO HaspaHMA nOJell 3amHCH MOTYT COBNa-
JaTh C HMEHAMH NepeMeHHBIX, KOHCTaHT M JPYTHX OOBEKTOB
NporpaMMbl, HO He MOTYT COBNajaTb C HasBaHUAMH MNoJel
JIpyrux sanucei?

r) Ilouemy B nepemenHoii-nose (T. €. KOHCTPYKIHH r.f)
UM noas (f) JNO/KHO YKa3piBaThCH $BHO M HE MOXKET OHITh
33JaHO B BHJE BLIPAXKEHHA?

13.5. Onucatep chepyiollee NOHATHE B BHJE MacChHBa HJH
B BHJE 3alNCH, & eCAM BO3MOXKHO, TO B TOM H APYroM BHJE:

a) o6o3HaueHHe OIS ImaxMarHOH Jocku (ab, h8 u T. n.);

6) KOMIJIEKCHOE HHCJIO;

B) Touka B 50-MepHOM mpocTpaHcTBe.

13.6. type rtoukal==array [(x,y)] of real;

' touka2=-record x,y:real end;
var pl:toukal; p2:Touka2; d:real;

a) IloueMy nonmycTuM JaHHBIH pasjes THNOB, XOTH B HeM
OLHHMHM H TEMH Ke HMeHaMH (X u y) o6o3HaueHBl pasHbie
00beKTHl (MHIEKCH H NOJs)?

6)* IlepemenHofi d NMpHCBOUTH PAaCCTOSHNE MEXAY TOYKAMH
pl u p2.

B) Honyctumel am KoucTpykuuu plfsucc(x)] u p2.succ(x)?

13.7%.

type crpoka=packed array [1..8] of char;
azapec=record ropoA, Y.JHIA:CTPOKa;
JoM, kBaprtupa:l..999
end;
var Anpl,Aznp2:anpec;

Hcnoab3ys onepaTop npHCOeAHHERH S, IPHCBOUTD NEpeMEHHON
Adpl suauenne, cooTBeTcTBYylomee anpecy «Mocksa, yu. Ap-
6ar, 1. 1, k8. 5». Kpome Toro, nepemeHHoil A0p2 npHCBOUTH
TaKOE e 3HaueHMe, 3AMEHMB B HEM HOMEp JoMa Ha 17,

13.8%. ‘

type kpyr=record pamuyc:real;

uentp:record x,y:real end
end; ’
var Kikpyr;
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Tpebyercss nmepemenuo#i K npucBONTb 3HaYeHHe, COOTBETCTBY-
fouee Kpyry pamuyca 2.5 ¢ nentpom B Touke (0, 1.8). B kakux
M3 CJAENYIOIHX ONepatopoB IPHCOEIUHEHUS NPaBHJABHO pe-
IIaeTcsl 3Ta 3ajaya, a B KaKHX HET H nouyemy?
a) with K do
begin pamuyci=2.5; x:=0; y:=1.8 end;
6) with K do
begin pamuyc:=2.5; uenrp.x:=0;
uentp.y:=1.8 end;
B) with K do

begin paguyc:=2.5;
with wentp do
begin x:=0; y:=1.8 end

end;
r) with K, uentp do

begin pammyc:=2.5; x:=0; y:=1.8 end;
1) with uentp, K do

begin pamuyc:=2.5; x:=0; y:=1.8 end

13.9. OnpenenuTe KOMCHHHPOBAHHBIA THN AJIA NpEACTaB-
JeHMs aHKeTH IIKOJbHHMKa, BKJoyawomei B cebs ero OHO,
BO3pacT, HOMepa LWIKOJBI M KJacca H OUEHKH IO KaKHM-TO
NATH NpeameTaM.

Omnucate HEKOTOPYIO NEepeMeHHYIO JaHHOI'O THIA M OpH-
CBOMTb €fi 3HaueHHe, COOTBETCTBYIOUleE CJENYIOMElH aHKeTe:
IMerpoB MBan WMabnuy, 16 ner, 194-1 mxona, xaacc 96, oueHku
5, 3, 4, 5, 2.

13.10*, type complex=record re,im:real end;

point=record x,y:real end;
var z,w:complex; p:point; re:real;

OnpenennTb, Kakue 3HayeHHs GYyAyT UMeTb NepeMeHHBIE 2, W,
p U re mocje BHIIOJHEHHS CJAEAYIOWHX ONepaTopoB:

with z do begin re:=0; im:=1 end;
wi=z; re:=2;

with z do re:=1;

with z, w do im:=—im;

with p do begin x:=re; y:=2 end

13.11. Haiitn omnbku B ciepyiouieil nporpamMme:
program errors (input, output);
type mone=(a,b);
sanucb=record a:integer; b:char end;"
var x,y:sanuch; c:char;
function f (var z:3anuce):3anuch;
var p:noJie;
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begin for p:==a to b do f.p:=suce(z.p) end;
begin read(c);
with x do begin a:=ord(c); b:i=c end;
y:=x; if x=y then y:=f(x);
with y do writeln(a,x)
end.

13.12. type pexapr=record x, y:real end;
noasp=record r, ficreal end;
{r=0, —n<ii<n}

Onucate npouenypst [AI1(d, p), npeoGpasyiouyio KOOPAHHATH
TOYKH Ha IUIOCKOCTH H3 JEKapTOBHIX d B TNOJSAPHBE p, H
I (p, d), Bemosnsiomyto o6paTHoe npeoGpasoBaHue,
13.13. type nonme=record BepT:(a,b,c,d,e,f,g,h);
ropus:1..8

/

end;

(Y

Onucatp Jnoruvyeckyo GYHKIHIO x00gepsa(nl, n2), nposeps-
IOIyI0, MOxeT JiH ¢ep3p 3a OJMH XOA nepeiiTu ¢ moas nl
I1aXMaTHOA JOCKH Ha mnoje n2.

13.14. type Bpemsi=record uac:0..23; mun, cex:0..59 end;
Onucats:

a) JIOTHUecKylo QyHKUuI parouwe (t1,12) pns npoBepky,
npenwecTByeT JH Bpems {1 BpemeHH (2 (B paMKax CYTOK);

6)* mnpouenypy caedcex (t,t1), npucBauBawomylo mnapa-
meTpy ¢1 Bpemsi, Ha | cekyHuy GoJsbllee BpeMeHH £ (ydecTb
CMEHY CYTOK);

B) mnpouenypy unmepsar (d,t2,t1), KoTOopass BBHIYHCASET
BpeMms d, npoiuezmee oT Bpemenu {1 no Bpemern 2: d=12—(1
(cunrath, uro 12>11).

13.15. type ums=(Anus, Bans, XKens, Ilersa, Cama, Tang,

Illypa, IOpa); ‘
JanHble=record nou:(Myx, eH);
: poct:140..200 end;
, rpynna=array [ums] of paHHble;
Onnucars: :

a) gyuxunio cpedpocm (I'P), onpeensiomyio cpeanuit poct
J)eHmyH u3 rpynnsl I'P;

6) dyuxumio soicoxud (I'P) ans onpeliesieHHst HMEHH CaMOro
BHICOKOTO MYXYMHBI M3 rpynnut I'P;

B) Joruyeckyio Qyukuuio odurpocm (I'P), nposepsiolLyio,
ectb Jiu B rpynne I'P xorsl Obl JBa YeJIOBEKa OJJHOTO poCTa.

13.16. type pau=record uucm:integer;

snam:1,..maxint end;
maccup=array [1..20] of pam;
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Ornucatn!

a)* joruueckyio GyHKUMIO pasno(a,b), CPABHHUBAOLLYIO
IBa palMOHAJbHBIX YHCIAa a U b;

6) mpouenypy caoor(c,a,b), KOTOpaa CKJajbBaeT paiuo-
HaJIbHBIE YHCIa @ M b W NpPUCBAaHBaeT HX CyMMY palHOHAaJb-
HOMYy mapamerpy c;

B) IPOUEAYPY COKP(r), IPHBOAALLYIO PALMOHAJBHOE YHCJIO 1
K HECOKPaTHMOMY BHAY;

) npouenypy max(x,m), NpUCBaMBAIOUYiO MapameTpy m
HauOoJIblee K3 PAlHMOHAJBHBIX YHCEJ MAcCHBA X.

13.17. type complex=record re, im:real end;

coeff=record a,b,cicomplex end; {a=0}

Onucate npouenypy value(p,x,y), KOTOpas BBIYHCJHAET y—
3Ha4YeHMe KBaJpaTHOro TpexuneHa ax®--bx+4c c¢ koadou-
LMEHTaMH H3 p B KOMILIEKCHOH TOUKe X.
13.18. type koctbaomuHo=record seB, mpaB:0..6 end;
pan=array [1..28] of koctbroMuHO;

Onwucate soruyeckyio GYHKUHIO npasusbHouipad(r), Kotopas
MpOBEpseT, MPaBHJIBHO JIX BLICTABJIEHEl KOCTH JOMHHO B PSAy
(paBHa sm npaBas nudpa oyepenHOiH KOCTH JIeBOH Luppe cie-
AyIOWe# KOCTH).

13.19. type uucmo=1..31; mMecsin=1..12;

roa==1..2000;
nara=record 4:4ucJyio; M:MecsIL;
r:rox end;

JeHbHeJeu == (1H,BT,CP,4T,T,c6,BC);

Cuyuras, 4To BCe JAaTHl JAIOTCA [0 T'PHIOPHAHCKOMY KaJleH-
Japio («Hosomy CTHJIIO®), OMHCATh!
a) GYHKIHMIO noca4ucao(d), BBIYUCISIOULYIO KOJIMYECTBO AHEH
B TOM Mecslle, KOTOPOMY NpPHHAJJIEXKUT jaTa d;
0) JoruyeckKyo QYHKIHIO gepHasdama(d), NPOBEPSIOULY0
NPaBHJABHOCTb JaTel d (T. €. 4TOOBI He ObL10 31 MIOHA U T. 1m.);
B) GyHKLMIO «uci00Heti(d), NOACYHTHIBAOULYIO, CKOJIBKO
Juefi mpomto or | sHBapa 1-ro roma Hamefl 3pel IO JaTH d;
r) dyukmuo JH(d) aas onpeneneHuss AHS HeJeNMH, Ha
KOTOpEIAl npuxoputca jgata d (yuecTs, yto 1 siuBaps 1-ro roja
Hame# 3pul OBIO MOHENEeJBbHUKOM).
13.20. type crpoka=packed array [1..20] of char;
xkuTesp=record
(amMunusi, ropox:CTPoOKa;
anpec:record yJauna:cTpoxa;
oM,
kBaptupa:l..999
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end
end;
coucok=array [1..15] of xuTesn;

Onncate npouenypy HponusCyde6eyC), KoTopasi neuyaraert
(amuanu  aByX (moGwIX) xkuTesiefi u3 cnucka C, KUBYIMX
B pa3HHX ropojax no OXMHAKOBOMY ajpecy.
13.21. type crpoka=packed array [1..16] of char;
Jara=record umcno:1..31;
mecsin:1..12;
ron:1900..1979
end;
aHketa=record Gamuausa:CTPOKa;
HoJ:(MYX, KeH);
JEHbPOXKI: faTa
end;
rpynna=array [l..25] of ankera;

Onucatb:

a) npouenypy cmapwuti(l"p, Pam), npHCBaHBAIOMLYIO CTPOKE
Pam GaMEAMIO CaMOTO CTapLIEr0 MYXKUYHMHHL H3 Ipynmul ['p
(cuuraTh, YTO TaKOH eCTb M OH €JUHCTBEHHEHIH);

6) npouenypy neu(I'p,byx), nevarawomymo Bce (pamMuauy
monelt M3 rpynne I'p, HauyuHAIOMUeECs ¢ JUTepH Byk, U AaTH
POXJeHUsl 3THX JIojei.

13.22. type cnoBo=packed array [1..9] of char;
HoMmepresedora=1000000..9999999;
sHaKOMblfi=record (aMHJIHs:C/I0BO;

HOMep :HOMepTesedona
end;
crpannna==array [1..20] of sHakoMmglil;
sanucHasKHmKKa=array ['A’..'Z'] of
CTpaHMIa;

Cunrasi, 4T0 Ha KaxJIOH CTpaHHIE 3aNHCHOM KHUKKH YKa-
3aHbl (paMHJMH, HAYMHAKOWHUecs C ORHOH U TOH Ke GYKBH —
MHJieKCa 3TOH CTpaHHIbl, ONHCATh JOTMYECKYIO (QYHKIIMIO:

a) Homep(311,®,HT), onperensiomyio, eCTb JH B 3aluc-
HOi kHMKKe 3/1 cBeneHMA O 3HaKOMOM cC damusuein D, u,
CCTHL_CCTh I Sy - Rapayerpy -HF sovep ero te-
“pOHa;
fé) damuua(311,HT,P), onpejensiomyo, eCTh Ji

“samucHol KHMKKe 3/] cBeJieHHsl O 3HAKOMOM, HMEIOIIEM
Te,‘.fréq)ou ¢ Homepom HT, H, ecan eCTb, NPHCBAHBAIOMLYIO
N amerpy @ (aMHJIHIO STOrO 3HAKOMOTO.
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13.23. const n=300;
type sanmucb=record kJmou:integer;
Teso:array [1..99] of ‘a’..'z’

end;
tabauua=array [l..n] of sanuce;

Cunrasi, yto B TabJuIe 3aNHCH HMEIOT pasJ/MyYHbBE KJIIOUH,
OMnuCaTh:

a) npoueaypy ynop(T), ynopajnouuBamulyio 3anucu Tad-
Juipl T 1o BO3pAacTaHHIO HX KJIOYeH;

06) Joruueckyto dyukuunio nouck(T,K,H), onpepensiomyic,
ecTb sl B Tabsuue T (Bce 3amHCH KOTOPOH yxKe yNopsoyeHsl
[0 BO3DACTaHHIO HX KJIOUeH) 3amHChb C KJoyoM K, M, ecau
ecTb, NPUCBAMBAIOLLYI0 ee HOMep mapamerpy f.

13.24. TlpomogenmupoBaTth paGoTy MaixHel TbiopuHTa (cM.,
Hanpumep, [9]): ,

— BpIOpaTh MpejcTaBJeHHe AJIS JIEHTH, aBTOMara M Ipo-
rpaMMel MalHHEL, CYHTAs, YTO JIEHTA HMMeeT KOHeYHbIH pasmep,
KOTOpBI# Tak e, Kak H aj(aBUT MaWMHB U Habop COCTOA-
HUll aBTOMAara, U3BeCTeH 3apaHee;

— Hanucarth NPOUEAYPY, KOTOpas HauHHasg € HCXOLHOH
KOH(HUTypauuH (aBTOMaT HAXOAUTCSH B ONpeJieJieHHOM COCTOS-
HHHU U «BUIUT» CaMbléi JIEBBIH CHMBOJ BXOJHOTO CJIOBa) MOJE-
JHpyeT paGoTy MaIlMHbI COTJIacHO 3aaaHHoi nporpamme. (Ecnu
MalllMHA He OCTaHaBJIMBAETCA Yyepes OlpeieleHHOe YHCJIO 11aros,
npoueaypa JAOJMKHA IPeKpPaTHTb BbIYHCIAEHHSA.)

13.25. Tlporpamma. [lanbl KOMIIEKCHOe 4YHCIO 2 (mapa
BELIECTBEHHbIX YHCEJ) M BeuiecTBeHHOe 4ucao & > 0. Beruuc-
JUTh C TOYHOCTBIO & 3HayeHHe CJeAyHomed KOMIVIEKCHOH
QYHKIHH: -

a) e?=1+42/114-2%214.. . +2%nl4-. . .;

6) shz=2-42%3!4-25/5!14-. .. 422"+ 2n+1)14-. . .;

B) chz=1-4-2%214-24/4!4...+2*/(2n) +...;

r) sin z=2—2%/314-2%/51—. . .4 (—1)*2*"*1/(2n+1)!. . .}
n) cos z=1—2%214-24/41—. ..+ (—1)" 2/ 2n)1+.. .;

e) In(142)=2—2%2+4-2%3—...+(—1)""tz"/n+...

(2]t
) arcl 2 e e O D
LY

13.26. IMporpamma. Haiitu KOPHHU KBaJpaTHOro Tpeané‘qa
C 33JaHHEIMM KOMIJIEKCHBIMH KOS((HIHeHTaMHy. -

13.27. Bo [BXOIHOM dailzie copepxuTes HH(OpManus o0
MTOrax suMHeHd cecchM Ha 1 kypce. CpeneHus o KaxpM
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CTyjeHTe-epBOKYpcHUKe (Bcero ux 400) sapgamnl B BuAe Clie-
JlyIOHIero TeKCTa:

<{bamuaua)y, <HOMep TpPYINLID,
<ouenkal), <omnenxa2), <cueska3d)

npuueM B ¢amuanun—He OGojee 12 6ykB, HOMep TpYNIH —
pesioe or 101 go 116, kaxpas onenka—3ro 2, 3, 4 wau 5,
NpHYeM IepBasl OLEHKAa—3a 3K3aMeH [0 MaTaHaJlu3y, BTO-
pasi—1o anare6pe, TpeTbsl — IO NporpaMmupoBanuto. CesieHHA
O CTYJEHTaX OTHeJieER APYr OT Apyra TOYKOH C 3amsaTofl.

Hanucarp nporpammy, KoTopas BBOZUT 3Ty HH(OpMAUHIO
H neyaraeT CJAeYIOIHe NaHHbIE:

a) haMHJIMH CTY/JEHTOB, HMEIOMUX 320 KEHHOCTh XOTS OHl
M0 OIHOMY NpelMeTy;

6) «KauecTBO» YCMEBAaeMOCTH, T. €. MPOLEHT CTYJEHTOB,
CAABIIHX BCE dK3aMmeHHl Ha 5 u 4;

B) Ha3BaHHe NpeJMeTa, KOTOPHIH OblA CHAH Jyuile BCEro;

r) HOMepa TpYIN B NOpsijKe YObIBAHUSA cpeHEH ycheBae-
MOCTH HX CTYJAEHTOB.

13.28. Bo BxoxHoMm ¢aiiie 3anucaHa ciaenyiomwas uHgop-
Mmauus o KaxigoM us 2000 cTyzeHTOB HEKOTOpOro By3a:
{bamuausay, <uMs), <OTYeCTBO), <mOJI>, <BO3pacr), <Kypc>
npuyeM B (aMuJIMM, MMEHM U oTyecTBe —He GoJsee 12 OYyKB,
nos ykaseiBaercsi OykBamu M u JK, Bo3pacr—uenoe ot 16
1o 35, kypc—uenoe ot 1 10 5. CBemeHHs O CTyHeHTax OTje-
JIEHBI JIpyr' OT Jpyra TOYKOH ¢ 3amsiTod.

Hanucate nporpammy, xoTopas BBOIUT 3Ty HH(OpMAaLHIo
H NevartaeT CJAelyiolile NaHHbIE:

a) HOMep Kypca, Ha KOTOPOM HaHGOJbIL U IPOLEHT MY KYHH;

6) camble pacnpoCTpaHeHHble MYXKCKOe H IKEHCKOe HMeHa;

B) davMunuu (B andaBUTHOM NOpPSAKE) U HHHUMAJBL BCEX
CTYJEHTOK, BO3DACT M OTUECTBA KOTOPHIX SBJAIOTCH OLHOBpE-
MEHHO CaMBIMH paclpOCTpaHEHHBIMHU.

14. MHO)KECTBEHHBIE THINbI

14.1. type bits=set of 0..1;
var x:bits; y:set of (a,b,c);
z:set of '#'.."s";

OTBeTHTH Ha CJejyIOlHe BOMPOCH!

a) KakoB 6a3oBblil THI KaXJOro H3 YKa3aHHBIX MHOXECT-
BEHHBIX THIOB?

6)* Cko/NIbKO M KaKue 3HAaueHHs MOMET [PUHUMATh KakK-
Jasi U3 TMEepeMeHHbIX X, y U 2? '
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14.2*, Ecan B 6a3oBoM THIE £ pasJMYHEIX 3HAUEHHH, TO
CKOJIbKO Pa3/JMyHbIX 3HaYeHHH B NMOCTPOEHHOM Ha €ro OCHOBE
MHOXKECTBEHHOM THIIE?

14.3*. type neupHenesn=(n#,BT,Cp,uT,nT,c6,BC);

OnncaTe MHOXKECTBEHHBIH THI, BKJIOYAIOMUI B ce6s MHOXe-
CTBa M3:

a) HasBaHuil MOCHIX JHEH HeResH;

6) HasBauuil paGouux HHell HeJeJH.

14.4*. Kakue n3 cleRyIomux onyucannii HeBepHEl 1 NoyeMy?

type Touku=set of real;
6aiit=packed array [1..8] of 0..1;
nannble=set of Gamnr;
Mmecsal=(aHB, ¢eB, Map, anp, Mai, WIOH, HIOJ, aBr,
CeH, OKT, HOfl, I€K);
Ml=set of mecsn;
M2=set of uion..asr;
M3=set of zek..Jes;
M4=set of (mion, mon, aprj;

14.5*, Kakne Hu3 cJefylOmMX KOHCTPYKUHMH ABJSIOTCH
MHOX(eCTBaMH (B cMbicsle sisbika Ilackasib), a Kakue HeT H no-
uemy?

a) [9,6,3,0]; 6) [2. 357]

B) [1..15,4.. 188 r) ['s', "#'];

1) [0..0]; e) [true. false’]

) [2, sqrt(@); s) ['=7, >=".>"];

w 1] (511, %) [odd(7), 0<2]

4.6*. var p:set of 0..9; i, j:integer;
ECJm i=3 U j=>5, To KaKoe 3HaueHHe NOJYYHUT NepeMeHHas p
IpH BLIOJHEHHH CJEAYIOLEro ONeparopa NplHCBaHBaHH:

a) p:=[i+3, j div 2, j..sqr(i)—3];

6) p:=|[2#i..j];

B) p:=[i, j, 2=, 2xj]

14.7. var s'set of char; ¢, d:char;

INepemenHofi s MPHCBONTB:

ay MycToe MHOXKeCTBO;

6) MHOXKECTBO M3 CTPOYHBIX TJIAaCHBIX JATHHCKHX OYKB
(a, e, i, o, u);

B) MHOXECTBO U3 BCeX LH(P;

I) MHOXECTBO JIHTEP, KOTople GoJblie ¢, HO MeHblue d
(c<a).

14.8*. Briyncauth 3HayeHHs OTHOLIEHHH:

a) %2]< >[2,2,2); 6) ["a,' Jb’ ]_{,'tz' ‘a’};
m WSETIBE o (o=l b]
n [2,3,5,7]<=[1..9]; e) [36 8]< [2..7,9];
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®) [1<=[0".."9']; 38) ‘¢’ in ["a".."2'};

) trunc(3.9) in [1,3,6]; k) odd4) in [];
a1 [2]<[1..8]; M) 66=[66]

14.9. 2xBUBaJ/CHTHBI JIH BHIPAXKEHHS:

a) p in [0,5,19] u (p=0)or(p=>5)or(p=19)?
6) p in [20..50] u (p>=20)and(p <=>50)?

14.10*. type crpoka=packed array [1..100] of char;

Onucate ¢yHkuuio cuem(s), NMOACYHTHIBAIOILYIO oOLIEe KOJH-
yecTBO LUpp M 3HaKOB ‘4, ‘—' u %', BXOAAIMX B CTPOKY S.
14.11. TIporpamma. Jano 100 uessix yucen or 1 go 50.
OnipepenuTsb, CKOILKO cpeu HUX gnces PuOGOHAYYH H CKOJABKO
yuces, mepsBas 3Hayauas uudpa B JECSITHYHOHR 3amUCH KOTO-
peix—1 wma 2.
14.12. type mecsin=1..12;

Onucath GYHKUHMIO wucA00Hed(m), Onpeaesioulyto KOJHYeCTB0
nHed B Mecsle m (HEBHCOKOCHOrO roja).
14.13*%. type M=set of 0..99;

Onucate ¢yuxuuio card(A), NOACYHTHIBAOMIYI® KOJHYECTBO
snementoB B MuoxkectBe A tuma M. (Hanpumep, card({5, 8,
231)=3.)

]'14.14*. type letters=set of ’a’..’z’;

Onucate mnpouenypy prinf(A), nevaraiomyo B anbasuTHOM
nopsiike BCe 3/1eMeHTh MHOecTBa A, umeloulero tum letlers.
14.15. const n=10;
type Homep=1..n;
Marpuna=array [Homep, Homep] of real;
HoM=set of Homep;

Onucare Qyuxuuio sum(A, sl, s2), BHIUHCAAOUWYIO CYMMY TeX
3JMIEMEHTOB MaTtpHUbl A, HOMEpa CTPOK H CTOJIGLOB KOTOPBIX
NpHUHAJJENKAT COOTBETCTBEHHO HENYCTHIM MHOxkecTBaM sl u s2
THOA HOM.
14.16*. type peHbHepesu=(mH,BT,Cp,4T,IT,CO,BC);
paboYMiAieHb = IH..IIT;
var wd:genpHeneau; t:boolean;

Tpebyerca nepemeHHOH ¢ NpPHCBOMTH 3HAUEHHe frue, eciu
wd—paGouuit JeHb, U 3HayeHue false uHave. Kakumu wus
CJAEAYIOUX OMepaTopOB NPaBUJIBHO pellaeTcsi 3Ta 3ajgaya?
a) t:=wd in paGouuiizenn; 6) t:=wd=paGouniisenn;
B) t:=wd in [paGoyuiinenn]; r) t:=wd in [mu..nT1];
n) ti=[wd]<=[ma.nu1]; e) t:=[wd]=[nn..nr]
14.17*. Bpiyuc/auTh 3HAYEHUS BBIPAKEHUI:

a) [1,3,5]-+[2.4); 6) [1,3,5]<[2,4]; ®) [1,3,5]—[2,4];
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N [1.6)+(3.8)  n) [1.6143.8) e [1..6]—[3.4]:
) [2, 4]+[1..5 ) [2, 4]#[1..5 ) [2, 4]—[1..5
S S G ™
14.18. BoluncauTth 3HAYeHHs] BHIpAXKEHMI:
a * [2 .13]#[3, 13..60]+-[4..10]—[5..15]=[6];
10]—[4, 6]—[2. 12]*[8 15}
B) (['0' 7]+[2’ '9] (a']+["2'])

14.19. VYnpoctute (A u B—wMuoxectsa):

a)* AxB—A; 6)* A—(A—B);

) (A B){A—B)—(B—AY; 1) (A—B)+-(B— A)+ AsB.

14.20. He wucrnonb3ys IONOJNHHTENbHBIE NEepeMeHHBE, NO-
MEHATb MeCTaMH 3HauyeHHs NepeMeHHEIX-MHOXecTB A u B.

14.21*, var x,y,z:set of 8..22;

INepeMeHHONl X NPHCBOMTHL MHOXKECTBO BCEX IEJEBIX YUCENT OT
& no 22, nepevMeHHOH y—MHOXKECTBO BCeX MPOCTHIX YHCEJ U3
STOr0 J¥anasoHa, a IepeMeHHOH 2Z--XMHOXKECTBO BCEX COCTaB-
HBIX UMCeJ M3 3TOro e JuanasoHa.

14.22. Tlporpamma. Jlan TekcT u3 UM(pP H CTPOUHBIX Ja-
THHCKHX OYKB, 32 KOTOpHIM ‘c/leayeT Touka. OnpefesuTh, KaKux
6ykB—rJacHeX (a, e, i, 0, U) MJH COrJIaCHEIX — GOJiblLie
B 3TOM TeKCTe.

14.23*. var A,B:set of char; x:char;

INepemenHoit B npHCBOMTL MHOXKECTBO, NOJyYeHHOe W3 A
a) noGaBJieHHEM 3JieMeHTa X;
6) yaasneHneM 3JEMEHTa X.
14.24. type natyp=1..maxint;

Onucate:

a)* dyuknuio digils(n), NOACYMTHIBAIOMLYIO KOJIHYECTBO
pas/IMyHbIX (3HavamKx) nudp B AeCATHYHON 3aMHCH HATYpallb-
HOTO YHCJIa 11}

6) npouenypy prini(n), nevaTaiollyl0 B BO3pacTaioLleM
nopslke Bce nH(pbl, He BXOAflMe B JECATHYHYIO B3anHCh
HaTypaJibHOTO YHCHa f.

14.25. Tlporpamma. JlaH TekCT M3 CTPOUHBIX JIATHHCKHX
GyKB, 32 KOTOpPHIM c/ejyeT Touka. Haneyarars:

a)* mepBple BXOXJAeHHMS OYKB B TEKCT, COXpaHasd KX HC-
XOJHBIA B3aUMHBIH NMOPANOK;

6) Bce OYKBLI, BXOAfIlUe B TEKCT HE MeHee JBYX pas;

B) Bce OYKBBHI, BXOAsIIHe B TEKCT IO OJHOMY pasy.

14.26. Tlporpamma. Jlan TekcT, 32 KOTOPHIM CJIE/(yeT TOUKa.
B andaBuTHOM mopsixke HaneyaTaThb (IO pasy) BCE CTPOYHBIE
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pycckue riaceele GVKBH (a, e, u, 0, Yy, o, 9, 10, A), BXOAA-
mue B 3TOT TEKCT.

14.27. Tlporpamma. B Bospacramomem nopsjxe HaneyataTs
BCe meJble uyucaa u3 Jjuanasona 1..10000, npexpcrasivble
B BujAe n*4-m?, rae n, m=0.

14.28. Tlporpamma. B nopsake yGbiBanus HaneyataTh BCe
neasle yucjaa u3 auanasoHa 1..4900, xoTtophble mpeacTarHMBL
B Buje n*--2k%, HO He mpencTaBUMbl B Buje 7ij+j-+3 (n, k,
i, j=0).

14.29. Tlporpamma. [laHo nenoe n ot 2 go 1000. Hcnosne-
3ys MeTof «peleta JparocdeHa», HameyataTb B yObIBaloOLlEM
nopsifiKe BCe MPOCThle YHCJA M3 juanasoHa n..2n.

(Cytp 31Oro Meroja: BBHINHCHIBAIOTCS BCe Lesbie YHCIA,
66ubiine 1; BRIGHpaeTcs NepBoe U3 HUX (3TO 2, MPOCTOE YHCJIO0)
M BBIYEPKHBAIOTCS BCE KPATHHIE MY YHCJIa, KpOME HEro CaMoro;
3ateM GepeTcsl c/efyiollee H3 HeBbIUEPKHYTHIX uHces (310 3,
TaKKe NpPOCTOe UIic/I0) M BBLIYEPKHUBAIOTCA BCe KpaTHHE €My,
ONSITh K€ KPOME Hero,Camoro; M Tak AJisi KaKJOro He Bbl-
YepKHYTOTO paxee yicsia. B KOHIE KOHIOB OCTAHYTCS TOJNBKO
[NpoCThle YuCJa HayuHas c 2.)

14.30. type npoaykT==(xse6, Macso, MOJIOKO, MSICO,
peiGa, cousb, Cep, KoJfaca,
caxap, yaii, kKoge);

accoptuMenT=set of npoayxr;
marasunbi=array [1..20] of accoprument;

Onucare npoueaypy Haauuue(Mae, A, B, C), Kotopasi mno
undopMaunu ns macchBa Mae tuna maeasunor (Mae[i]—a10
MHOXXECTBO NPOAYKTOB, HMEIOIHUXCSA B [-M Marasuie) npucBaH-
Baer napametpam A, B u C tHna accopmumetm cielyromue
3HAYeHHs:
A —MHOXeCTBO NPOAYKTOB, KOTOpble €CTh BO BCEX Mara-
3HHaX;
B—MHOXeC1BO TNPOAYKTOB, KamIbli U3 KOTOPHIX €CTb
T Obl B OJJHOM MarasHHe;
x0 C—MHOXeCTBO IIPOAYKTOB, KOTOPbIX HET HH B OJHOM Ma-
rasmse.
14.31. type umsa=(Baca, Bonoas, Hpa, Jluga, Mapuua,
Muma, Harama, Omner, Ouas, Csera,
I0xs);
- roctu=set of ums;
rpynna=array [ums] of rocru;
"

Onucatb noruyeckyio ¢ynkuuio Besde(I'P), onpenensiomyio,
ectb B rpynne I'P xorsi ©bl OQuMH YesOBeK, NGGLIBABIIHI
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B TOCTAX Y BCEX OCTaJbHBIX M3 rpynnkl (I"P[x]— MHOXecTBO
mofielt, GEIBIINX B FOCTAX Y YesoBeKa ¢ uveneM x; x & I'P[x]).
14.32. type ropox=(a,b,c,d,e,f,g,h);
roposa=set of ropog;
peficei=array [ropoa] of ropona;

Onucare npouenypy Mozxcrollonacmo(P,H,K), kotopas 1o
peficam P (P[x]—MHO0XKeCcTBO ropoJioB, B KOTOPBIE MOXHO 3
OJMH pelic noexaTb aBTOGyCOM M3 ropoja x) onpejensiet K —
MHOXKECTBO TOPOJOB, B KOTOpble MCXKHO IONacTb aBTOGYCOM
(3a omuH peiic uau yepes japyrue ropoja) u3 ropoxa H.

14.33. Onucats soruveckyio ¢yuxkuuo path(G,N,K,D),
KOTOpas onpejeJsieT, €CTb JH B OPHEHTHPOBaHHOM rpagde G
nyTb M3 Bepmunbl N B BepwuHy K, H, eciu €CTb, NpUCBaH-
BaeT napamerpy D jauHy (YMcao Ayr) KpaTyafiinero myTH
u3 N B K. :

Hcnonb3oBaTe caenyiomee npeacTaBieHye rpadai

type Bepmmma=(bl,b2,b3,b4,b5!b6,b7,b8);
cocenu=set of Bepunna;
rpag=array [BepwnHa] of cocenu;
(G[x]—wMHo)ecTBO BeplMH, B KOTOpble BeXYT AYTH M3 Bep-
IUMHEL X.)
14.34. Haiitu Bce ommbku B cjepylomeM (parMeHTe npo-
TpaMMEI:

type M=set of char;
function f(a,b:M; x:char):M;
begin if axb=0 then a:=[x] else
if a<b then a:=b-}x else
if ord(x) in a—b
then a:=a—[x..'<="];
fi=a-+b
end; ,

14.35. Tlporpamma. [laHa Henycrast IOCJEAOBATENbHOCTb
CJIOB 13 CTPOYHBIX PYCCKUX OYKB; MEXY COCeJHHMH CJIOBAMH —
3ansitas, 3a MOCJEJHUM cJI0BOM—Touka. Hanevartars B anda-
BHTHOM TNOpSAJKe: )

a) Bce rJacueie OYKBBI, KOTOpHIE BXOJSAT B KaxKJO€ CJIOBO;

6) Bce cornacHbie GYKBBI, KOTOpHIE HE BXOAAT HH B ONHO
CJIOBO;

B) BCE 3BOHKHE COIJIACHBIE OYKBHI, KOTOPHE BXOAAT XOTS
6l B OJHO CJIOBO;

T) BCE TJyXue corJjachbie OyKBhl, KOTODHIE HE BXOJSAT
X0Ts1 OBl B OJHO CJIOBO;
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I) BCe coryiacHele OYKBBI, KOTOpPEIE BXOJAT TOJIKO B OJHO
CJIOBO;

e) Bce IVIyXHe COTJIaCHble OYKBBI, KOTOpBIE HE BXOJAT
TOJIBKO B OJHO CJIOBO;

®) BCe 3BOHKHE COTJIacHBIE GYKBBI, KOTOpHIE BXOJAT GoJee
ueM B OJHO CJIOBO;

3) Bce TJiacHBle OYKBBI, KOTOpble He BXOZAT GoJjiee uyeM
B OJHO CJIOBO;

M) Bce 3BOHKHE COIJIaCHBIE GYKBBI, KOTOpbIE BXOAAT B KaX-
J0e HeYeTHOe CJIOBO M He BXOJAT HH B OJHO YeTHOE CJIOBO;

K) Bce IJIyXHe cOoryiacHele GYKBBHI, KOTOPBbIE BXOQAT B KaXK-
Ji0e HEUeTHOE CJIOBO U He BXOJST XOTs OBl B OJHO YETHOE CJIOBO.

(ITpumeuanue: rnacuvie OyKBHI—a, e, u, 0, Y, o, 3, 10, A
(¢ ofpluHO HE BXOAMT B JIMTEpPHBI THIT); COIJIAaCHBIE — BCE
ocTa/ibHble OYKBBE, KpoMme i, b, b; 3BOHKHE COTJIacCHBE—0, 8,
e, 8, o, 3, 2, M, H, p; IIyXHe COLJIaCHbe—K, N, ¢, m, ¢,
x’ ‘{, tt, m’ u"‘)

4.36. Ilporpamma.jJlan HEKOTOPEIA TEKCT, 3a KOTOPBIM
caeyer Touka (B caM TEKCT Touka He Bxojut). OnpepenuTts,
ABJIAETCA JIM 3TOT TEKCT HPAaBUJBHOH 3aMHChIO «POPMYJIBIN:

<opmyna)::=<Tepm> | (<popmyna) (3HaK> <popMy.ad)
BHaK)i= -} | —|#

{TepM)ii=<uMa) | <uenoe).

<uMsy:i=<6ykBa) | <uma) <Gyksa) | <uma) <uuppa)
<uemoey = <uudpay | <uenaoe) <uudpa
<6ykBa)::=a|6|B|r|ale|x
<unppay::=0]1]2]3|4]|5|6|7|8]9

14.37. Tlporpamma. Bpruucaute onpepesurtens 3afaHHOM

kBagpartHoii MaTpuusl A n-ro nopsaka (n=15), ucnomb3ys
tdopMmyJly pasJioxKeHUs IO IepBOH CTpOKe:

det(4)= kZ: (—1)F*+1a, . det (4,),

rae A,—watpuua, nonyuserHas u3 A ypanennem 1-fi cTpoxu
u k-ro cronbua. (Pexomerdayus: onpene/uTh pPeKYpPCHBHYIO
G$yHKIMIO OT mapameTpoB [ M s, KOTOpas IO YKasaHHOM ¢op-
MyJie BBIUHC/IAET ONMpefeuTe/]b MAaTpHIB!, NOMydeHHOH u3 A
ylaJieHHeM NepBBIX ! CTPOK M BceX CTOJIOLOB, HOMEpa KOTO-
PBIX NPUHAJJIEKAT MHOXKECTBY S.)

15. ®AHJIOBLIE Tlrll'llb!_‘

15.1. OrBeTHTh Ha CJEAYIOLIHE BOMpPOCHL.
a) BepHo Jiu, uTto 3JjeMeHTH (ailyia HOMKHB! GBITH OJHOTO
THHAa H 470 (pafiy OT/IMYaeTcs OT MacCHBa TOJBKO TeM, YTO
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pasmep (KOMHYECTEO 3JeMeHTOB) (hafiia NPON3BOMEH, a pasMep
MaccuBa (PMKCHpOBaH?

6) MoxHo sn, cuuTaB H3 Qafsa NATHIH 3JEMEHT, 3aTeM
cpasy e CyuTaTh BTOPOH 3/eMeHT? A KakoH MOXKHO?

B) Bepuo nu, uyrto, cuuTaB H3 (afisa UATHIE 3JEeMeHT,
3aTeM YKe HHKOTJA Hesb3d CUMT4Th €r0 BTODOI 3JeMeHT?

r) B kakoe mecro dafina MOxHO 10GABIATH HOBBHIE 3Jie-
MEHTH: B Hayaso, B CepelMHY, B KOHell, KyJa YroAHO, HH-
Kyza?

1) Ecau He nepenmceiBaTh (paiil 3aHOBO, TO 3HAYEHHs
KaKHX €0 3JEMEHTOB MOXKHO MEHATh: TOJbKO MEPBOTO, TOJLKO
NoC/e/Hero, KakhHX YroXHO, HHKAKHX? A KaKkHe 3JieMEeHTHI
MOIKHO YHaJsiTh M3 (afsa (MpH TOM e YCJIOBHH)?

e) BepHo s, 4TO B OIHO M TO K€ BpeMsl HeJb3sl CUHTHI-
BaTh u3 (pafijia M 3anUCHIBaTh B Hero? BepHO JM, yTo, HauaB
CUMTHIBaTL M3 (afina, 3aTeM yae HHKOTJA Hesb3sl 3aMHCHI-
BaTh B Hero? A HaoGopot?

*K) MoxHO s cpaBHNBaTh (hailJibl HIM NpUCBaHBATH OJMH
daitan gpyromy?

15.2*. var f:file of integer; x,y:integer;

Tlycts Gaita f conepxut zBa siemeHTa—3 U 7. Onpelenuts,
Kakoe 3HaueHHe OyIET HMeTb liepeMeHHas y Mocje BHINOJ-
HEHHS CJIEAYIOMEX ONepaTopoB:
a) reset(f); read(l,y);
if not eof(f) then read(f,y);
if not eof(f) then read(f,y);
6) reset(f); y:==0;
while not eof(f) do
begin read(f,x);
. yi=y+x end;
B) reset(f); y:=1;
repeat read(f,x); y:= y#x until eof(f)

15.3. type caoBo==/{ile of char;

HaiiTu omn6GKM B NpHBEJEHHOM HHXKE ONHMCaHHH (YHKUMH
Oauta(w), KOTOpasi JOJIKHA ONpefie]iATbh KOJHYECTBO 3Je-
HEHTOB B TPOHU3BOJBLHOM CJIOBE wW: :

function nauna (w:cnoso):integer;
var k:integer; c:char;
begin reset(w); k:==0;
repeat read(w, c); ki=k-+1 until eof(w);
amna: =k
end -



15.4*. type cepus ==file of real;

Onucate GyHKUMIO ompuy(s), NOACUUTHBAIOMIYIO CYMMY OTpH-
LaTeJbHEIX 3JIEMEHTOB B CEpHH S.

15.5.
type nena=record py6:0..maxint; kon:0..99 end;
npefickypant = file of nena;

Onucarp npoueaypy min(fl1, I]), nprcBauBaiomyio napameTpy
I] HauMeHbIIyIO IEHY M3 Hemycroro mpefickypaunrta I1.
15.6*. type psn=file of 0..999;

Onucatp JOTHYECKYIO QYHKIMIO yrnop(r), MpOBepSIOLLyIO, YO~
PAJIOYEHHl JIM N0 BO3PACTAHHIO 3JEMEHThl HENyCToro psjaa r.
15.7*. type rtexcr=/file of char;

Onucate Jorugeckyio ¢ynkinuwo eq(f1,/2), npopepsiouyio
TekcTHl {1 M {2 Ha paBeHCTRO.
15.8.
type -Bpema =record wac:0..23; mun, cex:0..59 end;
@B =f{ile of Bpems;

Onucatp sornyeckyio ¢yekuuio eg(f, g), npopepsiomyio Ha
paBenctBo Gaitiel [ u g Tuna PB.
15.9. type cnoso={ile of char;

Onncatp Jnoruyeckyio ¢ynkuuio less(wl, w2), nposepsiouyio,
TNpefiecTBYeT JIM JieKcHKorpahuyuecku cjoBo wl ciioBy w2,
15.10. type FR =file of real;

Onucate ¢ynkrmuo npedneca(f), sHaueHHeM KOTOPOH SBJSET-
csi mpennocaeHuii sneMeHT daiina f, umetouero tun FR u
COJZIepIKAILEro He MEHee JBYX 3JIEMEHTOB.

15.11%*. var f:file of integer; i:integer;

OnpenennTb cojepxkuMoe ¢alna f nocjae BHINOJHEHHS CJie-
IYIOIHX ONepaTopoB;

B) rewrite(f);
if eof() then write(f,1) else write(f,2);
if eof(f) then write(f,3) else write(f,4);
6) rewrite();
for i:=3 downto 1 do write(f, sqr(i))

15.12*. type crpoka=packed array [1...100] of char;
tekct = file of char;

Onucatb npouenypy yugpous, t), Koropas 3anuChiBaeT B TEKCT
{ Bce LM(pPH H3 CTPOKH S.
15.13. {ype pan=file of 1..maxint;
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Onucate npouenypy fib(f,n), sanuceiBaomyio B psif f Bce
yitecna @ubonavun (1, 1, 2, 3, 5, ...), He NPSBOCXOAALIUE
IeJIOr0 MOJIOXKHUTEJIbHOIO YHCIA 1.

15.14*. type FB =file of boolean;

Onucate npouenypy npucs(f,g) or msyx daitnos tuna FB,
Koropas (afiny f npucBauBaeT coiepxumoe daitna g.
15.15. type letters=file of ‘a’..’z’;

Onucare npouenypy append(f,g,h) or Tpex daitsioB TtHna

letters, KoTopas 3anuceiBaer B ¢aily f cHayasa Bce 3JIeMeH-

T (aiisia g, a 3atem—Bce 3JeMeHTH daiiia h.

15.16. type npara=record mecsau: (siuB,deB,map,amnp,
Mai ,HIOH , MI0JI,aBF,CeH,
OKT,HOA,[eK);
gucno:1..31
end;
O = file of nara;

Onucare npouenypy 3en(d,s,w) ot Tpex daiinos tuna DI,
Kotopass u3 (aiia d mnepenuceiBaeT B (Qallan § BCe JeTHHE
Jatel, a B (halll w—Bce 3UMHME JATHL.

15.17*. type reals==file of real;

Onucate dyuxkuuio less(f) or Henmycroro dafina f tumna reals,
KOTOpasi MNOJACUUTHIBAET KOJIMYECTBO 3JEMEHTOB daiia f,
MEHBUIUX CpeJHEro apUPMEeTHYeCKOro BeeX 3JIEMEHTOB 3TOro
(atina.

15.18.

type uesoBek =record
umsi:packed array [1..9] of char;
Bospacr:1..99
end;
rpynna == file of yemnoBek;

Onucats npouenypy CamsieMosodve(I”P), nevararouyio uMeHa
BCeX Jiofell M3 HemycToit rpynnel I'P, HMeIOWHX HauMeHb-
KA BO3pacr.

15.19. Ilporpamma. Jlana Henmycras NOC/EAOBATEJIBHOCTD
cJI0B, cojepkaiiux oT 1 no 8 GyKkB; MEXNY COCEIHHUMH CJIO-
BAMHU —3a1sTas, 3a MOC/JAeJHUM cJIoBoM—Touka. Haneuararts
BCE CJIOBA, OTJIMYHBIE OT NOCJEJHEro CJoBa.

15.20. IIporpamma. JlaHa HemycTas MOC/EJOBATENIbHOCTD
csioB, cojepxamyx oT 1 1o 8 OykB; MeXIy COCEIHHMH CJIO-
BaMu — 3aisTas, 3a MOCJEJHHM CJI0BOM—Touka. Haneyarats
BCE .C/I0BA HAaMMEHBIUCH JJIHHHL.
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15.21. type rexcr=file of char;

Onucaty npouenypy:

a)* addl(¢,c), pobapasiiomiylo JHTEpYy € B Hayalo
TEKCTa I

6) addlasi(t,c), noGapaslomyl0 JuTepy ¢ B KOHeIl
TEKCTa 1

B) double(t), yIBauBawuylo B TeKcTe ¢ Kamayio umudpy;

r) replace(t,c), 3aMeHSIOLLYIO MMOCJAEHIOID JHUTEPY Heny-
CTOTO TeKcTa ¢ Ha JHTEpY C;

L) next(t), 3aMeHsOmYI0 B TeKcTe ! Kaxayio uudpy Ha
caeayomyio no Beanuyune uudpy (‘9" samenars nHa ‘0%);

'e) ,delete(t), yIansiomyio ¥3 Tekcra ¢ Bce Jautepn '+’
n =’

K) del(t), yransomyo u3 Tekcta { NpenNoc]enHuH aJe-
MEHT, €eCJIM TaKOH ecThb;

3) firsts(f), ocraBasollyl0o B TekcTe ! TOJBKO HepBEHE
BXOXJEHUSA KaxKIOH JIMTEpHI.

15.22%, var f:file of integer; x:integer;

Iycty daita f copepxur aaementst 1 n 2. Kakoe 3navenue
GyleT MMeTb NepeMEeHHas X NOCJ€e BHINOJHEHHS CJEAYIOIUX
oneparopoB?
a) reset(f); if ft=1 then get(f); x:=ff;
6) reset(f); x:=0;
if not eof(f) then begin get(f);
x:=x-+ 1} end;
if not eof(f) then begin x:=x+i4; gel(f) end;
if not eof(f) then x:=x-f4;
B) reset(f); get(f); get(f); x1=ft;
r) reset(f); read(f,x); if f4>1 then read(f,x)
15.23%, var t:file of char; c:char;

Kaknm 6yzer conepxumoe ¢aiina ¢ nocje BHIOJHEHUS CJie-
JYIOLYX ONepaTopoB?
a) rewrite(t);
if eof(t) then t}:="a" else t}:='b’; put(t);
6) rewrite(t); put(t); t}i="#";
B) rewrite(t);
for ci="'1" to '3’ do
begin tt:i=c; put(t) end;
r) rewrite(t); th:='1l";
for c:='3" downto ‘1’ do
begin put(t); tt:=c end
15.24. Onucate Tun (oGO K3 BO3MOMBHIX) TNEpPEMEHHOH
X TaK, uto6H BhHIpaxenue x1[5].y+-[5] 6bisi0 mpaBHIBHBIM.
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15.25*, Ilpu ycnoBud, uto wussecteH Tun (P) daitnoB f
U g, HO HEe M3BeCleH THUIl HX 3JEMEHTOB, ONMKCATbL HPOLERYPY
npucs(f,g), npuceausaolmyo dadiny f coumepkumoe daiiaa g.
15.26*. type FR=file of real;

Onucatb Joruveckyio ¢ynkuuio mid(f,m), kKotopasi ompepe-
aseT, umeeT Ju ¢alia f Tuna FR HedeTHyIO IJIMHY, H, €CAH
HMeeT, NpHUCBaUBaeT IapaMeTpy M CpelHHH SJeMeHT 3TOro
thafina. :

15.27. type FR=file of real;

Onucarp ¢yHkuuo incr(f) onpenessomyo KOJHYECTBO 3Je-
MeHTOB B HauboJee JJMHHOH BO3pacTaloiliell MocJ/efoBaTelNb-
HoCTH (hafiia f.

15.28. type Fl=file of integer;

Ilycip B kaxzaoM u3 QaitioB f 0 g 3JjeMeHTH yNopsAJOYEHB
no Hey6biBanuio. Tpebyercsa cauth 31H Qailasl B ofuH Qaia h,
TaKkKe YNOPsJOYeHHBH N0 HeyObIBaHHIO.
Pemenne 3710ff 3ajaunm onucaTb B BHAE INPOUEALYpHI
merge(f,g,h) or napamerpoB Tuna FJ.
15.29. type daitn=file of char;

Omnucatp soruyeckyio Qysxunuio relation(f,v), nposepsioutyio,
siBgeTcd JM cojepxkumoe (afila f NpaBHJIbHOA 3aNHCHIO
«OTHOILEHHA» (CM. HHXKe), H, eC/JH SBJseTCs, IpHCBaUBAaIO-
ILYI0 JIOTHYECKOMY IapaMeTpy v 3HaueHHe 3TOr0 OTHOLUEHHS.

{OTHOWIEHUED:: =<{UUCJ0> <{3HAK OTHOLIEHHUS)> <UYUCJIOD

{8HaK OTHOWeEHHA)!=<|=|>|<=|<>|>=

<ynedo):: = <uudpa | <uudpsry

<uudpbl> 1= <{HeHOJb) <UHPpa) | <undpsl> <uHdpa)

<HeHosb)::=1]2]3[4]5|6|7|8]9

<uudpad::=_| {HEHOJb)

15.30. Cunrasi t TexcToBEIM ¢aiiiom (daiiiom Tuna text),
OTBETHTb Ha CJIEJYIOIHE BONpPOCHI:

a) OxsuBasnenTHel 1 Tunbl text u file of char?

6) Kpome TtexcroBeix ¢aiisioB, ¢ailyibl Kakux ele TUNOB
MOTYT JeJqHTbcst Ha cTpokH? OGs3arTesbHO JHM BCEe CTPOKH
¢aiia JOMKHEL ObITb ONWHAKOBOH JJIMHBI? JlOMyCTHMBI JIH
NycTble CTPOKH?

B) Ecnu 3nauenne eoln(t) pasno true, To uemy paBHO
3Hauenue {1?

r) Ecau npu 3anucn B t HaZo0 3aKOHYHMTH CTPOKY, TO
Kak 310 cuenath? Kakue JeficTBHS BJleyeT BBINOJIHEHHe ome-
paropa writeln(output)?

1) Bepro Jm, yto u3 TeKkcroBOoro (aiisa MOXKHO CYUHTHI-
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BaTh TOJBLKO NO onHOH JsuTepe? A sanucwmBats? Ecan
k—unenaa nepemenHas, TO IONYCTHMEI JH onepatopsl read(t,k)
u write(t,k)?

e) Kakoro tuna daiinn input u output? Ilouemy onu e
onuckiBaioTci B nporpamMmax? Ilouemy B mnporpammax He
numyt reset(input) u rewrite(output)? A wro Gyger, ecnu
HamgcaTh B MpOrpaMMe 3TH oneparophl? JIomycTHMBHL JiM One-
paropst write(input,5) u read(output,x), rze x—BeiecrBeH-
Hasl mepeMeHHas?

3K) OKBHBaJeHTHB JU ofpamenua read(input,x) u read(x),
eof(input) u eof, get(input) n get?

15.31*. Omnucare npouenypy triangle(t), dopmupyromyio
TeKcToBBIH Galia ¢ n3 9 CrpoK, B NepBOH M3 KOTOPHIX —
oxHa Jautepa ‘l’, BO BTOpO#i—JBe JuTephl ‘2’, ..., B JeBs-
TOH — n1eBsATH JHTep ‘9.

15.32. Onucars npouenypy lined0(t), kotopasi CuUTHIBaET
H3 BXOAHOro (hafina JHTephl IQ NEpBOH TOUKH M 3alHCLIBAET
KX (6e3 TOYKH) B TEKCTOBLIH Gafin ¢, GOPMHPYSA B HEM CTPOKH
no 40 Jurtep (B mnocnexHell CTpOoKe JMTED MOXeT ObIThb H
MeHble).

15.33. Onucatb qyHKUMIO, KOTOpas:

a)* nojcyuTHIBaeT KOJMYECTBO MYCTHX CTPOK B TEKCTOBOM
taitae f;

6) HaXOIUT MaKCUMa/bHYIO IJIMHY CTPOK TEKCTOBOTO
(afina .

15.34. Onucate npouenypy printlines(t), neuaraiouyio
NOCTPOYHO COAEPKHMMOe TeKCTOBOro ¢ainaa f.

15.35. Tlyctp TexcToBblit afin ¢ pa3GHT Ha HemycThie
crpoku. Onucate ¢yHKIMIO counf(l) Ansa nojcyera yucaa
CTpOK, KOTOpLIE:

a)* nauyunalorcs ¢ O6ykBhl d;

6) okanuuBaroTcsi OYKBOH Z;

B) HAUHHAIOTCS M OKAHYMBAIOTCS OJHCH U TOH Ke JHMTepod;

T) COCTOSIT M3 OJMHAKOBBHIX JIHTEp.

15.36*. Onucate npouenypy npucs(tl, {2), nepenuceipaio-
Y10 COjepIKUMOe TeKCToBoro Qafia {2 B TekcToBhlil Gaita /1
(c coxpaHeHHeM JeNeHHS Ha CTPOKH).

15.37. Onucate npouenypy npucs(tl, {2), nepenucriBao-
HIyI0 B TEKCTOBHIH (aiinm {1 comepKuUMOe TeKCTOBOro (aina 2,
HO 6Ge3 NyCThIX CTPOK.

15.38. Cuutas, yto HemycTod TeKCTOBHIH (aiin f pasbur
HA CTPOKH, IJIMHA KaXKJIOA M3 KOTOphIX He mpeBocxozut 80,
onucatb npouenypy npeobp(f,f80), koTopas, nononHsasA KOpPOT-
KMe CTpOKHM afinia f npobesiamH crnpasa, (GopMHpPYeT TeKCTo-
et ¢aiia f80, Bce cTpokH B KoTOpoM HMetoT AjuHy 80,
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15.39%,
type cnoso=packed array [1..20] of char;
cnucok =array [1..100] of csoBo0;

Onucate npouepypy san(l, f), 3anNHCHBAOULYIO CJIOBA CIHCKA
! KaKk CTpPOKM B TEKCTOBBIA (haila f.

15.40*. B TekcroBoM ¢aisie ¢ samucama Hemycras mo-
C/IeJIOBATe/IbHOCTh BEIECTBEHHBIX YMCeJ, pa3/ie/leHHBIX Mpo-
Genamu. Onucath QYHKUHIO max(f) I HAXOXKAECHHS HaH-
6oJ/iblero U3 3THX UHCeJL.

15.41. B tekcroBom daitnie {1 sanucaHa mocseloBatelb-
HOCTb LeJBIX 4YHCes, pasfeNeHHBX npcbenamu. Onucarb npo-
ueRypy positive(tl,t2), sanucbiBamoILyi0 B TeKCTOBBIH Gaila {2
BCe MOJIOXKHTe/bHbIe yHcaa U3 fl.

15.42*, type nata= record uucno:l..31;

mecsin:1..12;
rox:1900..1999
end;
var d:fnara;

Haneuarats naty d B caepyiomewm Buge: 25.10.1917, 22.6.1941,
9.5.1945 u 1. m.

15.43. Onucate npoueaypy lines(t), kOTOpas NOCTPOUHO
MeyaTaeT COJAEpPIKHUMOE HemycToro TeKCTOBOro (paiiya f, BCTaB-
NS B HAuaJ0 KaxaOH rneyaTaeMO CTPOKH ee NOPSAKOBBIHA
HOMep (OH JOJXeH 3aHHUMaTh 4 MO3UNIMM) M Hpobes.

15.44. Tlporpamma. Haneuarats Tabauny sHaueHui# QyHK-
muit sinx u tgx Ha orpeske [0,3] c warom 0.1. 3xHaueHus x
negaTath ¢ OJHO# 1Hdpoil B ApOGHOH 4acTH, 3HAUCHHA CH-
Hyca—C [ATbIO, a 3HAYEHUS] TAHTreHCa-—B 3KCNOHEHLNaJb-
HOIl dopMe.

15.45. Tlporpamma. Hanmeuarars mnepBeie 10 crpok «rpe-
yroqpHuKa [lackaasi» B criepyrouieM BHIE:

a) 1 T 0) 1
L1 11

1 21 1 2 1

1 3 31 1 3 3 1

14 6 41 14 6 4 1
19...12612 ... 91 19 9 1

(B sTom «TpeyrospHUKe» KpafiHMe YHCJAA paBHbl 1, a Kaxnuoe
BHYTpeHHee —CyMMe ABYX 4YHCeJ Haj HUM.)

15.46. TlporpamMma. Hameyarath KapTHHKY, H300paxato-
Y0 YMHOMXEHHE «CTOJOHKOM» JABYX 3aJaHHBIX HATYpPa/bHBIX
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yncesn. Bosmoxunili npumep:
39624

+ 198120
316992

..................

336922872

15.47*, VMeercs BHelIHuHE TeKcToBHE (aitn BOOK,
Hanucate nporpamMmy, KoTopasi, HTHOPHPYS HCXOJHOE JeJie-
Hue 3Toro (ailna Ha CTPOKH, nepedopMmaTupyer ero, pastu-
Basg Ha CTPOKM TaK, YTOObl KakJasi CTPOKa OKaHUHBAJacCh
TouKoi JmGo cojepxkana poBHo 60 smTep, ecyu cpemum HHX
HET TOUKH. :

15.48. Tlporpamma. MmeeTcst BHelHHi TeKCTOBHT daita T,
Haneuarath nepByl0 H3 CaMmblX KOPOTKHX €ro CTPOK.

15.49. Vmeerca BHemnuit ¢aitn KYPC1 tuna kype, co-
JepKamuil CBeleHHS O CTYIEHTax NepBOro Kypca:

type crpoka=packed array [1..12] of char;
5K3aMeH = (aHaJu3,anre6pa,nporpaMMUpOBaHue);
cryznent = record ®HO:record dam,ums,oru:
crpoka end;
ouenku:array [sksamen] of 2..5;
rpynna:101..116
end;
kypc=file of crynent;

Hanucate mporpamMmy, Kotopas ocrapiseT B ¢afine KVPCI
CBEJIEHHS TOJIbKO O TeX CTYJeHTaX, KOTOpble YCHEMHO CIaH
BCE 5K3aMeHHl, H BBIBOAMT Ha MNeYaTb CBEJEHMS O CTYJIEHTax,
MMEIOIIUX XOTSl Gbl OJHY 3aJ0JIXKEHHOCTb: IeyartaeT ux Gamu-
JHM H MHHIMaJbBl, HOMepa MX TPYNN M KOJHYECTBO HECHAaH-
HBIX 3K3aMEHOB.

15.59. Ilporpamma. Vmeerca BHemnuit ¢aiin A us nenwmx
upcen. Hcnonpsys eme Tpu BHemHHMX daitia B, C u D
B KauecTBe paGouux, ynopsiiouuth ¢ailn A no HeyGbIBaHHIO
CTIELYIONIUM MeTOAOM (Ha3bIBaeMBIM GHEWHel COopmupo6Kotl
COQAQHCUPOBAHHBIM CAUSHIEM).

HasoBeM «oTpeskoM» Kak MOXHO GoJjiee IJIMHHBIH ynops-
IOYEeHHBI 1O HeyObIBaHMIO yuacToK afina (wa puc. 7,a
nokasaH mnpumep daifia A, OTPeSKH KOTOPOTO pasieseHsl
BepTHKaJbHEIMH JMMHAsAMH). Ha HauanbHOM 3Tame copTHpOBKH
onpezeaaiorcs orpe3kd Qaiia A W OHM monmepeMeHHO nepe-
Hocsitcst B gaisl C u D (puc. 7, 6). Ha caexyiomem srane
napsl i-x otpeskoB ¢aiiioB C u D (i=1, 2, ...) cauBaiores
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B GoJee JUIMHHEIE OTPE3KH M [MOMEPEMEHHO MePEHOCATCS
B daiaer A u B (puc. 7, 8). 3areM CAMBAIOTCA NMapsl OTpe3-
KoB ¢aiizioB A u B u neperocsarca B daitaet C u D (puc. 7, 2)

Al779]6l35]148|27 cl779135[27
| pl6]748
a )
A|7579 27 cl1773456789
6l75458 zz|27
b6 ' e
Puc. 7

H T. X (Y4ecTb, 4TO B KOHIE KOHIOB €HHAs YIOpSAOUEH-
Hast [OCJIe/I0BATeNILHOCT YucesJ JOJIKKHA 0Kas3aThCsl B (pail-
ae A)

16. CCbIJIOUHbIE THIibI. CAIUCKHU

16.1. type ref = tinteger;
var p,q:ref;

Ilyctp mepemeHHBIEe p M ¢ MMEIOT 3HAUeHUS, NMOKa3aHHBE HA
puc. 8. OTBeTHTb Ha CJEAYIOILIME BOMPOCHL.

a) Uto nABnsieTcsi 3HAUeHHEM IepeMEHHOH p: CChLIKA Ha
00beKT (mepeMeHHYIO) LEJNOro TUIA WM CaM 9TOT OGBEKT?

L~ 7L

Puc. 8

Uto ofo3HayaeT nepeMeHHas p}: CCHIIKY Ha OGBEKT LEJNOTO
TMMA, caM 3TOT 06BeKT uau uesoe 57 KaxoBel THNBI mepe-
MeHHBIX p H pi?

6)* Urto OyneT BbIIAKO Ha NeyaTb B pe3yJsbTare BHIIOJ-
HEHHUSl CJIeJYIOUIHX OlepaTopoB?

pf:i==qf; )

if p=gq then p:=nil else if pt=qt then q:=p;

if p=gq then qt:=4;

writeln(pt)



16.2*. type D =record a:boolean; b,c:freal end;
var rifD;

IMycTs mepemeHHas r HMeeT 3HaYeHMe, OKA3aHHOS Ha puc. 9.
HapucoBats CTPYKTYpy 3HaueHHA MePEMEHHOH 7 1OC/e Bl-
HOJIHEHHS CJICAYIOMHX ONepaTropoB!

if rt.b<>nil then rt.c:=rt.b;

r{.bjt=rt.ct—1.4; rt.ar=rt.b=rt.o

b

@ ¢
rl " ed—s{ralse] | nit ]
' l 27 |

Pug. 9

16.3*, var p,qifinteger; rifchar;
Kakue u3 ciepyioutix onepatopos HempaBU/bHbIE U MOYEMy?

a) pi=q; 6) q:=r; B) pi=nil;

r) ri=nil; p) qi=pt; €) pt:=nil;
xK) rh=pt; 8) qti=ord(rt);

n) if r<>nil then r}i=nil{;

k) if q>nil then qti=pt;

a) if q=p then write(q);

M) if q<>r then read(rt)

16.4. Hmeercs -nporpamma

program dynamic (output);
var x:tboolean; y:boolean;

begin {A} new(x); {B} xti=true; y:i=not x{;
) {C} dispose(x); {D} writeln(y)

end.

OrBeTuTs Ha eJIeLYIOLUIHE BONPOCH.

a) Kakue nepemenHble CyIUeCTBYIOT B KaXIOH H3 TO4eK
A, B, Cu D u kakoBH HX 3HAYEHUH B STH MOMEHTHI?

6) Ilouemy 0O6BeKTH (HepeMeHHbE), CO3JaBaeMble MPOLe-
LYpoO#l new W YHHYTOXaeMble MpOLeRypoit dispose, HA3BIBAOT
nuHamuyeckuMu? Iloyemy um ne paioT uMeHa?

B) MoxHO /M nepemMeHHOH X NPHUCBOUTH CCHLAKY Ha Mepe-
MEHHYIO y? MOXHO JIM C TOMOLIBIO MpOUERypH dispose yHUY-
TOXKHUTh NepeMeHHBle ¥ H 4P

16.5*%. type A ={char; B =record fl:char; {2:A end;

var p:1B; q:A;
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HapucoBatb CTpyKTypy 3Hauenufi mepeMeHHHX p M ¢ mocje
BHITIOJIHEHHS CJIEAYIOUX ONepaTopoBs

new(q); qf1="'7";
new(p); pt fl 1= succ(qt), pti21=gq
16.6. type chain = felem;
elem =record data:integer;
link:chain end;
var p,q:chain;
HapucoBars CTpyKTypy 3HaueHHsl NepeMeHHOH p MocJe Bhl-
NOJIHEHHs CJIeLYIOMHX ONepaTopoB!
a) new(p); pt.data:=4; pt.linki=nil;
6) new(p); pt.data:=7; pt.linki=p;
B) new(q); qt.data:=2; qf.link:=nil;
new(p); pt.data:=1; pt.link:=q;
r)* new(p); pi.data: -5 new(m lmk), pt.linkti=p?
16.7. Haiitn ommnbky B cjaepyioumel Nporpamme:

program errors (input,output);
var a,b:{integer;

begin if a=nil then read(a); af:=
b:=nil; b}:=2;
new(b); read(bf), writeln(b,bt);
new(a); b:=a; dispose(a); bt:i=4

end

16.8*. Tlouemy HeIONYCTHMHI cJeAyioLIMe ONKUCAHHS M KakK
HX HCIIPaBUTBL?

type A=10..9;
B—record p:real; q:C end;
C=1B;

16.9*. Onucatb nepeMeHHyIO p (H, €ClH Haj0, BCHOMO-
rarebHble TEpeMEHHBIE) W BHINHCATb ONEPAaTOpH, NpPHCBaH-
BailoLiye el ykasaHHble 3HaueHHd (puc. 10).

16.10. type uenouka= {3BeHO;

sedo =record azem:integer;
cnensuenouka end;
var p:lenouxa;
Beinucath oneparopsl, KOTOpee MpeoOpasyloT sHaueHHe nepe-
MEeHHOH p, noKasaHHoe Ha pHuc. 1l,a, K 3HauenuIo, MoKasaH-
HoMy Ha puc. 1)* 11,6; 2) 11,6 3) 11,e. (3BeHbs, cTaBluKe
HEHYXHbIMH, YHHUYTOXHTD.)

16.11. Honyctumn Ju B sisblke Jlackanp KOHCTpYKIHH
pt121, q1-+12] u# rit? OrBeT 0GOCHOBATE.

16.12. type ccrika= freal;

BekTop = array [1..100] of ccwiaka;
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Cunras, 410 BCE S/MEMEHTH BeKTOpa X OTJIHYHEL OT nil,
ONHUCATH!

a) ¢ynkuuio max(x) ANS HAXOXAGHHS HauGOJbUIEro H3
qHCesl, Ha KOTOpHIE CCHIJIAIOTCH 3JEMEHTH BEKTOpa X;

IR NERA

a

'j)l h‘-—il nil [truel e, |Fatse ~})

Puc. 10

6)* ¢dynkuuio negl(x), sHayeHHeM KOTOpPOH ABJSAETCH Kop-
BEIl M8 9JIeMEHTOB BEKTOPA X, CCHINAIOMMXCA HA OTPHILETE.:.-
HBle YHcsa, MJAH nil, ecou Takux 5/MEMEHTOB HeT;

I e P A T
a

P e e = R = B EA
o

d.

{7 1]
e
Puc. 11

B) JIOTHUeCKYI0 (GYHKIHIO same(x), KOTOpas TpPOBEpSEr,
€CTb JIM B BEKTOpE X XOTS1 Obl JBe OXMHAKOBBIE CCHIJIKH;

r) npoueaypy unique(x), KOTopas B BEKTOpE X BCe 3Je-
Mel-{TbI, CChlJIalOLINEeCa Ha paBHBIE 4YuCJIa, 3aMEHAET Ha Mep-
BbIH M3 3THX 3JIEMEHTOB,
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16.13. Onxo W3 BO3MOMKHBIX DPEACTAaBJEHHH IJHHHOTO»
TeKCTa=——3TO PpasjesHTh €ro Ha YYacTKH (CTPOKM) paBHOM
DNMHEL W CO3J8Th M2CCHE CCBIIOK Ha STH CTPOKH!

const d=...; {annua crpoxn}
N==...; {Makcum. uncsa0 CTpOK}

type cTpoka==packed array [1..d] of char;
CCHIJIK @ == {CTpOK d;
TekeT == array [1..n} of cewmaxka;

(Ecan B Texcre meHee n cTpOK, TO MOCHEAHHE SJEMEHTH Mac-
CMBa paBHH nil; B Hauane MaccHBa ccHIOK nil He a0OMKHO
6uTh. Ecsiv B onepammn Haj TEKCTOM YKasaH HOMEp OTCYT-
CTRyIOWleR CTPOKH, T. €. 3JeMeHT MacCHBa ¢ 5THM HOMepPOM
paeen nil, To Takas onepauusi He BHIMOJHSETCS.)

HMcnoneays panHoe npeicTaBjeHHe TEKC1a, ONHCATh!

a) oyHkunio qucaocmpox(T) pas moxcyeTa uHcaa CTPOK
B Texcre T

6) norunueckyto Qyukumno saem(T,i,j,6), DpoBepsiowmyio,
€cTh M B TekcTe 7T cTpoKa c HomepoM £, M, eCaH 'eCTb,
NPHCBAaKBAIOWLYIO j-10 JIMTEPY 3TOH CTPOKM MapaMmerpy ¢;

B} npouenypy nepecrnarnoska(T,i,j), MEHSIIOIYIO MeCTaMu
10 H j-10 cTpokH TekcTa T

r) npouenypy sanexa(T,i,j), samensiomyio i-l0 CTPOKY
TekcTa T nHa Konuio j-it CTPOKH;

1) npouenypy dobasums(T,i,j), Rrobapasiomyio nocne i-i
CTpoKH TekcTa T Komuio j-# CTPOKH;

e) npouenypy yoaarums(T,i), yAaasiomyio i-lo CTpOKY H3
Texcta T

x) nornueckyie ¢pynrnuio nouck(T c,f,f), onperensiouyio,
BXOINT JM JHTepa ¢ B TekcT T, M, €CJH BXOAMT, NpHCBan-
BAIOLLYIO napameTpaM i W j «KOOPAMHATBI» NEPBOTO BXOMKJE-
HUS 3TOR JIMTEpHl: [——-HOMeEp CTPOKH, & j——HOMep NO3HUUH
B 3TOH CTpOKE; .

3) nponenypy 60:606(T), nesaTaiomylo nocTpouno Teker T

1) npouenypy 6609(T), CUNTHIBAIONLYIO H3 BXOAHOro Qaiina
NOCJIeIOBATENILHOCTL JIHTED JO MEPBOH TOYKH H (QOpMHpYIO-
uylo M3 HuX TeKcT T (DOCTENHIO CTPOKY, €CHAM Hauo, Jo-
NnonuuTH npotenamn).

B ynpasnenuax 16.14—16.29 ucnosvsosams (aunetinore)
o0nonanpasaenHbie cnucku 6e3 eaziasrozo seera (puc. 12,a)
umw ¢ sazaaeroim seeHom (pue. 12,6) npu caedyowem ux
onucaruu!

type T9=...; {Tun snemeHTOB cnHCKa (YTOYHSEMHI,
ecJIM Hago, B ynpamHeHHX)}
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CIIUCOK = {3BEHO;
speno =record snem:TD; caen:cricox end; -

Ilpu smom napamemper L, L1 u L2 obosnauatom cnucku, a
napamemper E, El u E2—Odanuvie muna T3, k xomopsim
NPpUMEHUMOL ONepayull NPUCBAUBAHUS U NPOBEPKU HA PABEHCINBO.

16.14. OnucaTp dyHKuMIO HIH NPOLEAYpPY, KOTOpast

a) onpejensieT, ABJAETCA JH COHCOK L mycTeiM;

6) HaXOAHUT cpefHee apudMETHYECKOE 3/IEMEHTOB HElyCTOro
coucka L (T =real);

B)¥ samensier B cmucke L Bce Bxoxjenus El una E2;

T A o S S A 7]
. .

\
2 g
Puc. 12

T) MeHAET MeCTaMH MepBbIi ¥ MOCJHCNHHH 3/MeMEeHTH He-
nycroro cmucka L;

I)* npoBepseT, YNOPSIAOUEHB! JIM 3/7eMEHTH cnucka L no
angasury (T9='a".."'z');

€) HaxoJuT CyMMy MOCJEJHero H NpeAnoc/efHero 3/eMeH-
TOB cnHucka L, cojepxallero He MeHee JBYX 3JIEMEHTOB
(TO=integer).

16.15. type cnoBo=packed array [1..10] of char; 1'

T3=cnoBo;

Oniicate PYHKIHIO, MOACYUTHIBAIOLLYIO KOJUYECTBO CJIOB CIHC-
ka L, xoTopble;
a) HAYHHAIOTCA H OKAHYHBAIOTCS OJHOH U TOH Ke JIUTepOii;
6) HAYMHAIOTCS ¢ TOH Xe JIUTEpPHI, 9TO U CJeAYIolLee CJI0BO;
B) COBNAJAIOT C MOCTEAHHM CJOBOM. .
16.16. type daitn=file of TI;
maccup=array [1..50] of T3; |

Onucare GyHKIHIC, 3HAUYCHHEM KOTOPOH fABJsETCsl CIHMCOK,
[I0CTPOEHHBIH M3 9/1eMEHTOB}

ay* daiina f;

6) maccuBa x (CMHCOK CTPOHTb OT KOHILA).

16.17. Onucarp npouenypy, Kotopas no cnucky L crpout
JBa HOBBIX cnuckai Ll1—H3 mOJOXKUTENbHBIX 3JEMEHTOB M
L2wu3 ocranmpHbix saementoB cnucka L (TO=real).
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16.18. Onucarp npoueaypy, KOTOpas BCTaBJSAET)

a) B Hauaso cnucka L HOBHIH asemeHT E;

6) B KoHen cnucka L HoBhil anement E;

B) HOBHIH 3JeMeHT E mocjie mepBoro 3JeMeHTa HeNnycToro
cnucka L;

r) B cnucok L HOBHI sseMenT E1 32 KaxkIpIM BXOXze-
nueM sgemenrta E;

1)* B cnucox L HOBuE snemeHT E1 Hepej, nepBHIM BXOX-
Jennem asiementa E, ecom E Bxomut B L;

e) B venycro# cnucox L napy HoBrix anementoB El n E2
nepes ero NocJeJHHM 3JIeMEHTOM;

X) B Henycrofl CmHCOK L, ajeMeHTH KOTOpOro Ymnopsino-
yeHbl [0 HeyOBIBAHHIO, HOBHIY ajieMeHT E Tak, 4TOOH! coxpa-
HHJach ynopsizoueHHocTs (TI=real).

16.19. Onucats npouenypy, Kotopas yJuanser:

a) U3 HeNmyCTOro cnucka L nepBblil 3/eMenT;

6) u3 cnucka L BTOpOH 3JEMeHT, eC/H TaKOH eCThb;

B) U3 cnucka L 3a KaxibiM BXOXJIeHWeM sjemeHTa L
OZHH 3JIEMeHT, €CJIM Takof ecTb W OH OTJIHueH oT E;

r)* U3 Henycroro cnucka L mocnennnii sneMeHT;

,u) u3 cnucka L nepBefi oTpHUATe/bHBIH 3JEMEHT, ec/H
Takoi ecth (TI=integer);

e) u3 cnucka L Bee oTpunarenbHeie aneMeHTH (73=real).

16.20*. Ilporpamma. 3amannbili BO BXOAHOM (ailjie TexcT
(32 HUM cJeiyeT TOUKa) pacneyatatb B 0OpaTHOM NOpsAKe.

16.21. Ilporpamma. Ilana HenycTas noc/eHOBaTeIbHOCTD
HaTypaJbHBIX uHces, 3a KoTopoi cjepyer 0. Haneuwarats
NOpSIAKOBbIE HOMEpA TeX YHCes NOCJ/eA0BATebHOCTH, KOTOphle
UMeIoT HauboJbLINYIO BEeJHYHHY.

16.22 Ilporpamma. [ano penoe n>1, 3a KOTOpPHIM cJe-
ZyeT n BelleClBeHHbIX 4ucej. Hamevarato 3TH yuheaa B no-
pAlxe MX HeyOblBaHHA.

16.23. Onucatp npouenypy nan ¢yHKUHIO, KOTOpas:

a) mpoBepsieT Ha paBeHCTBO cnucku L1 u L2;

6) onpejenser, BXoauT su caucok L1 B crnucox L2;

B) IpOBepseT, €CTh JU B cnucke L XoTs 6bl JBa ojMHa-
KOBBIX 3JIEMEHTa;

) mepeHOoCUT B KOHEL, HenycToro cmucka L ero nepsblid
5/IEMEHT;

1) NepeHOCHT B HaYaso HeNmycToro cmucka L ero nocnen-
HHUH SJIEMEHT;

e)* noGapnser BKOHen cnycka L1 Bce anemenTsl cnucka L2;

k) BC1aBaseT B COMCOK L 2a nepBHIM BXOXJACHHEM 3Je-
vmenta E ece ssiemenTHl cnucka L1, ecan E BxoauT B L;
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3) mepeBopayMBaeT cHHCOK L, T.e. U3MEHsET CCHUIKH
B 9TOM cnHcKe Tak, YTOOBL €rO 3JIEMEHTH OKa3a/Hch pacro-
JIOXKEHHBIME B O0OpaTHOM IOpPSAKE;

H) B cnucke L u3 Kaxzuofi rpynmmnel NOAPsAA HAYU{HX paB-
HBIX 3J1eMEHTOB OCTaBJISI€T TOJBbKO OZUH;

K) OCTaBJifieT B CnHcKe L TOJBKO MepBhle BXOXAEHHS OJH-
HaKOBBEIX 3JIeMEHTOB,

16.24. Onucath peKypCHBHYIO (QYHKIHIO HJIH NpOUERYPY,
KOTOpast

a)* ompezenser, Bxoaut gu sneMedT E B enucok L;

6) MOJCYMTHIBAET YHCJIO BXOXKIEHHH aneMeHTa E B Cr-
cox L;

B) HaXOAHMT MAKCHMAJbHLIH 3JIEMEHT HENMYCTOTO CcrHcKa L
(TO=real);

r) neuataeT B OOpaTHOM MNOPAAKE SJIEMEHTH Crucka b
(T3=char);

1) sameHsieT B cnucke L Bce sxoxjenus El na E2;

e)* ynanserT m3 cmucka L nepBoe BXOxZeHue siementa E,
€CJIH TaKoe €CTb;

XK) yzanser u3 cnucka L Bce BXOxIeHHs siementa E;

) erpour Ll1—xkonuio cnucka L;

M) YIBaMB2eT KaxJ]oe BXOxJeHue sneMeHTa E B crucox L

K) HAXOMUT CpelHee apHPMETHUYECKOE BCEX 3JIEMEHTC S
uenycroro cnucka L (T9=real).

16.25. Onucate npouenypy, Kotopas GopMupyeT Cnucox L,
BKJIIOUMB B HErO MO OJHOMY pasy S/eMeHTHI, KOTOpbIe;

a) BXOJAT XOTs Obl B OAuH M3 cnuckoB L1 u L2;

6) BXOAAT OJHOBpeMeHHO B o0a cmucka L1 u L2;

B) BXOIAT B cnucok Ll, HO He BXozsaT B cmucok L2;

r) BXOAAT B oAuH M3 cnuckoB L1 u L2, Ho B TO xe Bpems
He BXOJAT B JApPYrof U3 HHX.

16.26. Onncate npouepypy, KoTopasi oObeiuHSET [Ba
yHOpsIIOUeHHBIX N0 HeyObiBaHHIO cnucka L1 u L2 (Td=real)
B OJMH YNOPSJOUEHHEIH MO HeyObIBaHHIO CIIHCOKI

a) MOCTPOMB HOBHIH CHUCOK L; ;

6) MeHsAs COOTBETCTBYIOmMM 00pasoM cchiku B L1 n L2
M TPHCBOMB MOJYYEHHBIH crnucok napaMerpy Ll. :

16.27. Onucate mnpouenypy nodcrmanoexa(L,L1,L2), xo-
Topasi B CrucKe L saMeHseT nepBoe BxoxzeHue cnucka Ll
(ecmn Taxkoe ectb) Ha cmucOK L2. C

16.28.

const n=...; {uenaa xoHcraura>1} N
type uucmo=packed array [l..n] of 0..9;
T =uuco;
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Onucats nponenypy ynop(L), ynopaacunsamoiyo no HeyGw-
BaHMIO YMCJIAa HENYCTOro cnucka L ¢ momompio caeayromniero
anroput™a (puc. 13, rie n npeanonaraeTcsi paBHBIM 2).
Cospate 10 nycTHIX NOACAMCKOB (N0 KOJMYecTBY nudp),
a saTeM, NpOCMaTpuBasi YMCJa HMCXOZHOTO CIHCKa, 3aHECTH
B k-H NOACMHCOK BCE YMCJa, OKaHuMBaiomuecs uubpoi &,
rocJe uero 3TH NOACTHCKHY OGBEAMHHTb B OJMH CIMCOK L,

L _g—{20] {21 5—{m]ni]
UWaz 1

o[ t—{20] S| Tnil)

1 P

2| nil \\|27|m’ll

L
e 7 = S ) K S A

Ulae 2
d\nil

170 |nil]
2Ls{zol -

_—
e S A e K S E

Puc. 13

3anKcaB B NOCJeLHee 2B€HO k-TO NOJACHHCKA CCHUJKY Ha Ha-
yayno (k-+1)-ro nopconcka. Ilanee ananorHyvblil METOA NpH-
MeHsieTCsl N0 OTHOUIEHMIO K Npeinocaesnedl Lugpe uyvcen (He
Hapylias npH 5TOM YNOPSAOYEHHOCTh NO NOCJeRHeH wnudpe),
3aTeM—IM0 OTHOUIEHHIO K TpeTheH OT KOHULA uudpe u T. 1.
16.29. type cnoBo=1uenouka;
nenouka==record 6yksai ‘a’..’z’;
CBA3b!CJO0BO end;
T3=cun0B0;

Onncate GYHKUMIO WM DpOHeRypy, KoTopasi

a) B crHcKe L mnepectapiisieT MeCcTaMH HepBOE M TNOCJHEN-
Hee HenycTele CJIOBa, ecan B L €cTh X0Tf OBl ZBa HENyCibIX
CJI0Ba;

6)* neuaTaeT TeKCT M3 NepEBIX OYKB BCEX HENYCTBIX CJIOB
cnucka L; '
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?{ YHaJISeT U3 HENYCTHIX CJIOB CMHCKa L ux mepsuie GyKBo;
neyaraeT BCe HENYyCThie CJAOBa ChmHcKa L;

J) ompelessieT KOJHYECTBO CJIOB B HENYCTOM cnucke Dy
OTJIMYHBIX OT NOCJIENHEro.

16.30. Muorousen

P(x)=a,x"+a, X" . .. Fa,x+a

C LeEIMA KO3(hHIIHEHTaMH MOXKHO NPEACTABHTL B BHJIE CIHCKE
(puc. 14, a), npuuem ecan a;=0, To cooTBeTCTBYyIOmIEE 3BEHO

Pl @] F—=rtad] > A7 o] G~ 2] a]ad]

IS R e S - e KA A
5 }
Puc, 14

He BHJIOUaeTcs B COHMCOK (Ha puc. 14,6 moxasaHo mpejcras-
Jdenue MHorounena S(x)=52x%— 3x*4-x).

Onucate Ha [Ilackane Tun JaHHBEIX, COOTBETCTBYIOLLHM
TAaKOMY NPEACTaBJEHHIO MHOTOUJICHOB, H OTpeJeJHTh CJleayio-
mpe QYHKIHM M OpoueAypHl Aasi paGoThl C 3THMH CIHCKAaMH-
MHOTOUJIEHaAMH;

a) Joruyeckylo (QyHKUHIO  pasHo(p,q), TNpOBePSIOULYIO
Ha PaBeHCTBO MHOTOYJEHH p H g;

6) dyHKumMiO 8HA4(p,X), BEIYHCIAIOWLYIO 3HAYEHHE MHOro-
4jieHa p B LEJOYHCJTEHHON TOUKe X;

B) npouerypy Oug(p,q), KOTOpas CTPOMT MHOIOYJIeH p—
NpOU3BOJHYIO MHOrOUYJIEHA ¢;

r) Opouenypy caoxc(p,q,r), Kotopas CTPOHT MHOTOUJIEH p—
CyMMy MHOTOYJIEHOB ¢ H T} .

1) NpoueRypy 66:800(p,v), KOTOpas Me4yaTaeT MHOTOYJEH p
KaK MHOTOUJIEH OT nepeMeHHOH, OJHOOYKBEHHOE HMS KOTODOH
AIB/IIETCS 3HAYEHHMEM JHMTEpHOTO MNapaMerpa v; Hampumep, Aas
YKa3aHHOrO BHIIE MHOrOYJIeHa S mnpoueaypa 66:800(s,’y’)
DOJIKHA HaNeyaraThb

52y140—3y18-+y;

e) npoueaypy 6800(p), KoTopas CUYHTBIBAET H3 BXOJHOrO
aiina GesownGOYHYIO 3anHeh MHOrOuJeHa (3a Hel —mpoGen)
i (QOpPMHDPYET COOTBETCTBYIOLMH CIIUCOK-MHOTOU/ICH p.

16.31. Tpepnoxutsh w onucath Ha [lackane npexacrasie-
nue QaiaoB (M3 37eMEHTOB HeKoTOporo THna TJ3) B BHge
CUCKOB W onpeneuTh pyHkumio eof 1 (f) u npouenyput reset1(f),
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readl(j,x), rewritel{f) » writel(f,x), peanusywiye npA TakoMm
npeACcTaBieHuH GaHaoB Le#CTBISA COOTBETCTBYIOMAX CTAHAApPT-
HBIX GYHKLIHE ¥ DPOLERyp.

16.32. Hasopem (nepapxuyecKuM) «CIHCKOM» 3aK IIOYEHHYIO
B KPYIJIble CKOGKH MNOCTEeIOBaTeNbHOCTh SJEMEHTOB, paslie-
JICHHHIX 8ansThIMH; 3JEMEHTH CITHCKa—3TO aTOMBl WJIH CHOBA
CIIUCKMS

<enucok>ii==( )| (<anemeHTH>)
{BNEMEHTHI > it = {JIeMEHT) ] <{3JIeMeHT),{3JIEMEHTHI >
{3aeMeHT>ii==<aToM) | (CIIHCOK >

Non «aToMOM» NOHHMMAETCs NOCJENOBATENbHOCTh, COJEpIKaLIas
01 1 10 n 6ykB u uudp, rie n—sapaHee H3BeCTHOE Ha1y-
panbHoe uncJo. Ipumep nonoGuoro cnucka: (AD75,(3,(),(7H))).

[pennoxnTe 1 onucaTe Ha Ilackane npencraBneHue Takux
CMUCKOB M ONpEeNeJHTh CJeAYIoIHe peKypCHBHBIE (GYHKLMH
W Npouenypsl AN pabOThl ¢ HUMH!

a) qoruyeckylo ¢ynkuunio member(A,L), npoeepsiomyio,
BXOAUT JAH atoM A B chnucok L;

6) nornueckyio ¢QyRKuMic equal(L1,12), nposepsiomy io
Ha paBeHCTBC couckn L1 n L2;

B) npouedypy printai(L), neuaramolyio BCe aTOMbl, BXO-
nSIMe B CNHCOR L;

r) npouenypy printlisi(L), neyartamwouiyio cnucok L B tom
BHJE, KaK OH ONpejeseH YKA3aHHEIMM Bbillle METaJIHHIBHCTH-
yecKUMH ¢opMyJIamHu;

1) npouexypy readlist(L), koTopas CUMTHBaeT M3 BXOJ-
Horo ¢dafina sanucanHbelfi 6e3 OWHOOK CNHCOK H CTPOUT L—
COOTBETCTBYIOUIee NpelCTaBNeHHe STONO CIHCKa.

16.33. Ilycte L o6osnauaeT KOJbLEBOH {LHKAHYECKHH)
IBYHANpaBJeHHHH CIHCOK C 3al/IaBHBIM 3BeHOM (pHc. 15) npu
CJIEAYIOIEM ONMMCaHUH TAaKOro CHHcKal

type T92=...; {Tun saevMeHTOB CnHCKa}

CITHCOK 2=={3ReH0Z;
seeno2=record saem:TI2;
npej,caea:enyucox? end;

¢ nyctb E o6osHauaeT Beqnuuny Tuna 732

Onucate (YHKLUHIO WM NpOLERypy, KoTopas:

a)* onpenensieT, ABAAETCS AH COHCOK L mycTeIM;

6)* neyaraeT B OOpaTHOM MNOPAJKE SJEMEHTH HENYCTOro
cnucka L (T92=char);

B) NOACYHTHIBAET KOJHUECTBO SJEMEHTOB cnucka L, y xo-
TODBIX DPaBHEIE «COCEJHY;

T) onpelenisieT, ecTb J# B coucke L xo1a Obl OjuH 3Je-

e



MEHT, KOTOphifl paBe clegylomieMy 3a HuM (O KpyFy) 3vie-
MeHTY;

I) B coucke L nepecraBasier B o6parHOM RNOpsJKe BCe
9JIEMEHTH MEKAY MepBbiM H NOCAEAHHM BXOKICHHAMHE 3Je-
menta E, ecin E Bxoaut B L He MeHee ABYX pas;

) yAaJser u3 cnucka L mepBbfi OTpHLATE/BHBI SJIEMEHT,
€CJIH TaKo# eCThb;

XK) Hs CHHCKa L, copepixaliiero He MeHee ABYX 3/IEMEHTOB,
yHaJser Bce 3/AeMEHTH, Yy KOTOPBIX OJMHAKOBEIE <COCEAH»
(nepBBIfi M mOCTENHHUIH 3/7eMEHTHI CUHTAaTh COCENAMHU);

3

- .
¢[5+ t\l L=t 1o Gt [ e 2[5 Y]

A

Puc. 15

3) noGaBasier B KoHen cnucka L HOBEIA 3JemeHT E;

H) B cnucke L yjpanBaer Kaxnoe BXOXKJAEHHE 37eMeHTa £

K) CTPOMT CnHCOK L no oiHOHanpaBieRHOMY cmHCKY Ll;

J) B KOHell Henmyctoro cnucka L poGaBisieT Bee ero afe-
MEHTHl, pacnoJjarasi X B o0paTHOM NOpsAKe (HaOpHMEp, NO
CHOHCKY H3 3JieMeHTOB 1, 2, 3 TpeGyercs NOCTPOHTDL CITHCOK
u3 3jneMentos 1, 2, 3, 3, 2, 1);

16.34. («Cuuranka».) n pebaT pacnoiaraioTcs Nno Kpyry.
Hauap oTcuer oT mepBOro, yjaJsioT KaXHoro k-ro, cMeIKas
KpYr mocjie Kaxporo yaajenus. Omnpefe/nTs NOPAJOK YAa-
JIeHUA pe6GAT M3 Kpyra.

Pemenne 3Tofl 3ajaud onHcaTh B BHJEe NpOrpaMMbi (ee
HCXOJHBE JaHHBIe—HATypajbHBE YHCAA n U k), Kortopas
IO/KHA HaneyaTaTb HOMepa pe6sT B TOM NOpsjKe, Kak OHH
YAAJSI0TCA U3 Kpyra.

Pewenus 3a0a4 16.35—16.46 onucame 6 eude npoepamn,
eoibpas 9an npedcmasrenus OaHHbIX nOOXOOAUYIO CNUCKOBYIO

cmpyKkmypy.

16.35. OnpenennTe, CUMMETPHYEH JIH 3aJaHHLIH BO BXOl-
HOM (paiijie TeKCT (32 HHUM CJefyeT TOYKa).

16.36. Ilana noc/ejloBaTeJibHOCTh K3 He MEHee 4eM JBYX
pasJMYHBIX HATypaJbHBIX u4uces, 3a KoTopoli caenyer O.
Hanegarats B 06paTtHoM NOpAZKe BCe 9uC/a MeXAy Haun6GoJb-
WHM M HAUMEHBIUMM YHCAAMH 3TOH MOCAEN0BATEAbHOCTH.

16.37. Iana HemycTasl MOC/NEeROBATENBHOCTD HEMYCTHIX
c/1oB U3 OYKB; MEXAY COCEJHHMH CAOBAMH--3aNATasd, 3a 0o-
clieluM cJoBOM—TOuKa. Haneuatats Bce caoBa MakCHMasdb-
HOH JAJIHHH.
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16.38. IlaHa HenmycTas noCJAeAOBATENBHOCTh CJIOB, B KaX-
JIOM K3 KOTOpbIX OT 1 70 12 CTpOYHBIX JaTHHCKHX OYKB;
MeXLY cJoBaMH—IpoGes, 3a MNOCAeJHHM CJOBOM—TOYKa.
Haneuatats 5TH csnoBa no andaBuTy, YKasaB JJs Kax-
JOTO M3 HHX UHCJIO €r0 BXOXKIAEHHH B 5Ty NOCJEAOERATE/Nb-
HOCTb. :

16.39. Pewnuts npeipayuly:o sajayy B NpeanoJOXeHHH,
4TO MaKCHMa/bHas JJIMHA CJIOB 3apaHee He H3BECTHA.

16.40. IlaHa Henycrtas MOCJELOBATENbHOCTb CJIOB, B KaXK-
JIOM U3 KOTOpHIX OT 1 10 8 GTPOYHBEIX JIATHHCKHUX OYKB; MEXAY
cnoBaMH—INpobes, 8a MOCJNeJHMM CJOBOM—TOYKa. Haneya-
1aTh 5TH CJOBAa B CJAEAyOLEM NopsjKe! CHadalda—no anda-
BUTY BCe CJIOBa M3 ORHOH OYKBb, 3aTeM—no andaBUTy Bce
ABYXOYKBEHHBIE CI0Ba W T. . (OXHHAKOBble CJOBa [1€YaTaThb
10 ONHOMY pasy).

16.41. Pewnts npembiiyillyto 3afadyy B NpeiroJOMeHuH,
YTO MaKcHMaJbHad JJIHHA CJIOB 3apaHee He M3BecTHa.

16.42. [an Tekcr, oKaHuMBaoWuiica Toukoit. Cpenu JuTep
3TOr0 TeKCTa 0COOGYI0 poJh MrpaetT 3HaK 3f, MOSBJEHHE KO-
TOpOTO B TEKCTE O3HAUaeT OTMeHY NpeAblAyilel JIHTepsl TeKCTa,
k sHakoB # NOAPAA OTMEHSIOT k MpelbAYILHX JHTep (ec/n
TaKkue ecTh). [lanewaraTs JRaHHGI TeKCT, HCOpPABJEHHbLH
C YyueToM Takofl poJu 8HaKa #f (Hampumep, TeKCT
XOHEHH#HELOHLO jpomxen ObiTs HaneyataH B BUJAE
HELLO).

16.43. lano npousBo/ibHOE HaTypaJbHOe uuciio n. Hane-
yaTaTh Bce UMOPH AECATHYHOH 3anucH yucaa nl

16.44, [ano nenoe n>2. Haneuarats k03¢duLHEHTH n-ro
muorounena Uebniwena T ,(x), onpeleasemoro gopmyJamu

Ty0)=1; Ti(x)=x; Tp(X)=24T y_s(x)—=Ts (x) )

16.45. Jlana sanuch MHOrouseHa (OT mepemeHHOH x) mpo-
H3BOJILHON CTENeHH G LeJbMH KOos(HLHeHTaMu, NpHYEM €ro
OJIHOUJIeHB MOTYT OBITL M He YNOpSJAOUEHbl MO CTeNeHs M X,
a OMHOUJIEHBl OJHOIl M TOH JKe CTeneHH MOTYT MNOB10PSITHCH.
Boamoxkumlii npumeps

—8x14~—T4x +-8x14 +-5—x13.

Tpefiyeren npupesTH nONOOHBIE YJIEHB! B 3TOM MHOTOYJIEHE,
0CNE Yero pacnedaraTb €ro No yOuiBaHHUIO ¢leNeHeH X.

16.40. TlpomozeanpoBaTh BBIIONHEHHE JNODOMC 3aJaHHOTO
HOPMaNLHOTO  ajroputmMa Mapkoea Ha) JOObIM 3aJaHHBIM
BXOUHBIM €JIOBOM (CM., Hanpumep, |9]).
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17. OYEPEAH, CTEKH, IBOHYHBIE REPEBbLS

17.1. Ilas paGoTsl ¢ oYepesibio, T. €. NOCJEN0BATEALHOCTHIO
BJIEMEHTOB, B KOTOPYIO 2JIEMEHTHI BCerZia N0GaBASIOTCSA B KCHEl,
a yJaJsiloTCsl M3 Havasa («MepBbHIM NpHILET—IEPBbIM YLIeas),
HYKHBl OCBIYHO CJIeAyIOLIHe Onepanuui

OYHCTOY(Q)—co3nath mnycTyio ouepenb Q (ouHcTuTh
oyepenb);

I1YCTOY(Q)—nposeputb,  siBAsieTcd JH  ouepenb @
nycToi;

BOYEPE]JIb(Q,x)—po6aBuTh B KOHel ouepesu Q sne-
MeHT x;

H309EPEJIH(Q,x)—ynanuth u3 ouepenn Q nepsuiil sne-
MEHT, NpPHCBOMB €ro napaMmeTpy .

Tpebyetca 1 KaXIOro M3 yKas3aHHBIX HHXKe MpelcTaB-
JeHUi ouepeln omucaTh Ha [lackane COOTBeTCTBYIOUIHI THN
owepeOb, CUMTast, YTO BCE SJEMEHTHl OUepef HMEIOT HEKOTO-
puiit Tan T30, u peainsoBaTh B BHAE NpouUeLyp HJH (YHK-
UMl nepeyncseHHble ONepanuH Haj O4Yepelbio (ecqH onepaius
Mo TeM WX HHBIM NpPHYHHAM HE MOXeT OBITh BBLIMOJIHEHA,
CTefiyeT nepeaTh ynpasJeHue HekoTopo# npouenype O HbB-
KA(R), cuntag ee yxxe ONHCaHHOfi, TAe k—HoMep OWMHGKH:
| —nepenosHeHHe ouepeau, 2—HcuepnaHHe odyepenH).

MpepcTaBneHue ouepeau (n—uénasg KoHcTaHTa>1):

a)* naa Kaxpo# ouepelM OTBOAMTCH CBOH MacCHB H3 #
KoMmnoHeHT THna T30, B KOTOPOM 3JIEMEHTH Ouepeiu 3aHH-
MalOT Tpynny COCEAHHX KOMIIOHEHT, MHJEKCH NepBO# M no-
clenHell W3 KOTOpHIX 3amoMuHatorcst (pue. 16,a); npu 3ToM,
KOrJia ouepelb JOCTHTaeT NpaBOro Kpas MaccuBa, Bce ee dJe-
MEHTH CABUTAIOTCS K JIEBOMY Kpalo;

6) anaJIOrHYHOE NpejCTaBJeHHe, HO MACCHB KaK Obl CKJIeH-
Baercs B KOJIbLO, NO3TOMY €CJi Ouepefib AOCTHTAeT MpaBoro
Kpas MaccHBa, TO HOBble 3JIeMEHTH 3aNHCHIBAOTCA B Hayaslo
maccuBa (puc. 16, 6);

B) AJS KaxJOH ouepeld CO31aeTcsi CBOH ONHOHANpaBJeH-
HBHI CNHCOK M3 ajeMeHTOB Thna 790, npH 3TOM 3anNOMuHa-
IOTCS1 CCHIJIKM 1A NepBOE M NocJeHee 3BeHbs cnucka (pHuc. 16, 6).

17.2. Hcnonbays ouepeip (CYUTATh YK€ ONHCAHHBIMH THII
ouepedo npu nonxopsueM tune T30, oyukuyio [1YCTOY n
npoueaypst O4HCTOY, BOYEPE/Ib v H30YEPEJ/IH—cwMm.
17.1), pewuTs caeaylomylo 3azayy (pelueHHe OnHcaTb B BHIE
NPOLEAYPHI).

a)* type FR=file of real;

3a oann npocMoTp Gafina f tuna FR u Ge3 ncnosbzopanus
JOTIONHUTeIbHEIX  (aiiioB HanewataTs aaementsl daina f
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B CJe/ylOlleM NOpsijike! CHauyaja—EBCe YWCJd, MeHbllHe a,
3aTeM—BCe uYHcsa M3 oTpeska [a,b], W HakoHelm—Bce oOCTalb-
HEIE YMCJa, COXPaHfs MCXONHLI B3aHMHBHIF TOPSNOK B Kax-
Ioit U3 STHX Tpex rpynn uucen (a U b—3ajaHHbIe YHCHA,
a<b).

6) Conep:xxumoe TekcToporo (haiina f, pasnesenHoe Ha CTpoO-
KH, TNiepenHcaTh B TeKCTOBhfi (afin g, mepenocss npu 9TOM

(T T T T00% % [...] |
72 H1 H AT K K+1 n
a

][4

G- I3 1 - 1 Tal%[...13]
7 K K+l H-1 H H+ 7
q
= ’ * ‘—)...;lj._,!n[”ll
: g
Puc. 16

B KOHEIl KaXJIo# CTPOKM BCe BXOAAllHe B Hee HH(pH (¢ cO-
XpaHEHHeM HCXOJHOrO B3aHMHOrO MOPSIAKA Kak Cpeiu wudp,
TaK W Cpelu OCTaJbHBIX JIHTEP CTPOKH).
B) type uma=(AHHa,...,51K0B);
Jetu=packed array {HME,HMSI]
of boolean;
notoMru=file of ums;

Cuuras sananneiMu ums M v maccus ] tuna demu (A x,y)=1true,
€CJIH YeJIOBeK N0 MMEeHH y ABJseTc peGEeHKOM YesoBeKa Mo
HMeHH x), sanucate B ¢aiin IT Tuna nomomku HMEHa Beex
NOTOMKOB 4eJIOBeKa ¢ HMeHeM M B CJIeAYIOIIEM MOpPSJKe! CHa-
yaja—HMEHa BCEX €ro JeTeff, 3aTeM—BCEX €ro BHYKOB,
3aTeM—BCeX MPaBHYKOB H T. [I.

17.3. Ina paGoTEl €O CTeKOM, T. €. MOCJENOBATENbHOETHIO
3/IEMEHTOB, B KOTOpO#l 5JIeMEHTH BCerAa JNOGAaBJSIOTCA B KOHeI
H yJaJsIoTCs U3 KOHIA («IOCTeXHHM NpHILes—IEpPBEIM YILIE»),
HYXHB OOBIYHO CJeAYIOUIHE ONepanuui

OYHCTEK(S)—co3nath nycToii crek S (OYHCTHTH CTEK);

I1YCTEK(S)—nposeputb, fABJAETCA JIH CTEK S MYCTHIM;
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BCTEK(S,x)—no6aBuTh B KOHEN CTeKa S 3JIEMEHT X;

H3CTEKA(S,x)—yaamuTs H3 ouepenn S moc/elHuil dJe-
MEHT, NMPHCBOMB €ro napameTpy X.

Tpebyetcsi jifl KaxHOro H3 YKa3aHHBIX HUXe MpeACTaB-
JeHu# creka onucath Ha ITackase cOOTBETCTBYIOWUI THI Crmek,
CYHTast, YTO BCE SJIEMEHTHl CTeKa MMeloT Hekotophlit Tun TIC,
H peaNH30BaTh B BHAE NMpPOUEAYp HJAH GYHKIUA nepedrcseH-
HBle ONepalHH HaJ CTeKOM (eCJH Omepalys Mo TeM HJIH HHBIM
NpPHYHHAM HEBBHIIIOJIHHMA, CJeJyeT NepeiaTh YHpaB/eHHe He-
koTopoii mpoueaype OIITHBKA(k), cuutas ee yxe ONMCaH-
HOH, rze k—nHomep omu6Gkui |—nepenosHeHHe creka, 2—
HCUepnaHue CcTeKa).

Mpencrasienne creka (n—uenas KOHCTaHTa>1):

a) I KaXJOro CTeKa OTBOJMTCA CBOH MacCHB H3 71 KOM-
noHedT tHna T3C, B Hayaske KOTOPOTO PACHOJIATAOTCH 3Jie-
MEHTH CTeKa, NpH 3TOM 3alOMHHAETCH MHIEKC KOMIOHEHTH
MaccHBa, 3aHATOH MNOCJeIHHM 3JeMeHTOM cTeka {puc. 17, q);

ool o T... 11
7 2

K K+1 n
a

B T e e e £ 7]
o

Puc. 17

6) I KaxKAOro CTeKa CO3[aercs CBOH ONHOHANPABJEHHEIR
CIHCOK, B KOTOPOM 3JIEMEHTHI CTeKa pacrnoJiarairca B ofpar-
HoM nopsgke (puc. 17,6).

17.4. Hcnonbayst crek (cuutath yxKe ONMCAHHHIMH THO
cmex npu TAC=char, ¢yarmmo [IYCTEK wu mnpoueryps
OYHCTEK, BCTEK u H3CTEKA—cMm. 17.3), pemiuth cJe-
LYIOImYI0 33Jayy (peluieHHe ONMHCaTh B BHJAE NPOLEAYpPH HJH
GYHKIHY).

a) HaneuataTb cogepxumoe TekcToBOoro Gafina f, BHINH-
CHIBasi JIMTepbl KaxXIOK ero CTpOKH B OOpAaTHOM MOpSJKe.

6) Ilposeputh, sBJIAETCA JH COJEPKHMOE TEKCTOBOTO
(afina ¢ npaBUJIbHOH 3amMHChIO QOPMYJH CACAYIOMIEro BHJA:

<(popmynadir=<TepM) | {TepM>-<popmya) |
<Tepmd>—<dopmyaa’
11



Crepmdn=ums | (<popmynad) | [<popmynad]|
{<dopmyaad}
C <nmadn=x|y|z
B)* B TekcroBoM ¢aiinie f sanueana Sez owmmbok ¢opmyna
cJleflyIoLero Bujat

<popmynadi=<unppa) | M(<popmynad,<popmyaad) |
‘ m(<gopmya>,<{popmyad)
<nmdpadit=0]1}2|3]4|5|6]7]8]9
rre M o6osnauaer ¢pyHKuHIO max, a m-——min.
BeruncnuTe (Kak Iesioe 4HEJI0) sHayeHue JamHO# dop-
Myabl (nanpumep, M(5,m(6,8)) — 6).
r) B TekcroBoM ¢aitie LOG sanneano 6es ownGox Joru-
ueckoe Bhlpaxkenue (J/IB) B cienyiowmeirt dopmes

<JIBy1=true|false | ( ] </IB>)|(</IBY A<JIB))|
(KJIB>V/<JIBY)

rie 3Haku |, A B \V 0603HaualOT COOTBETECTBEHHO OTPHIA-
HUE, KOHBIOHKIHIO H JAH3BIOHKLHIO.

Beiunenutes (kak boolean) sHaueHHe STOrO BHIPAXKEHMS.

17.5. Ucnoabsys ouepenmp /MK CTeK (CYH1aTh yxKe ONH-
CaHNLIMH HMX THOH M OMepalluy Haj HuMu——cM. 17.1 n 17.3),
pelIKTL CJepyloWlylo 3ajayy (peluenwe onucath B BuIe IpO-
e RYpH).

B TekcToBOM (aiise ! sanucaH TekcT, c6aNaHCHPOBaHHBIH
no KpyrabM cKoOKaMm:

<TEKCTY 1= {NYCTO) | {3NeMeHT> {TEKCT)
<anemMenT) 11 =<{6yKBa) |(<{TEKCT))

TpeGyetrca ana xkaxjoll napel COOTBETCTBYIOUIUX OTKPBLIBAIO-
well ¥ sakpolBaolieli cko60OK HaneyataTb HOMEpa MX NO3HIHR
B TEKCTe, YNOPsAJOYHB Mapsl HOMEpOB B MOPsJKe BO3pacTanusd
HOMEPOB TNO3HINE"

a) 3aKpbIBAIOMX CKOOOK;

6) OTKpBIBAIOWMX CKOGOK.

Hanpumep, zas Tekera A4-(45—F(X)#(B~C)) nano wane-
9aTaTh!

a} 810; 12 16; 3 17;

6) 3 17; 8 10; 12 16.

17.6. Tlox «BupaxkeHHeM» 6GyJzeM NOHHMATH KOHCTPYKLHIO
CNeNyIOLero BUgal

<BLIpakeHHeD 11 ={TepMD|

{TepM) {3HEK -}-—) {BBIpaxKeHue)
{SHAK - —Dit= | | —
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<TepM>1i==<MHOXHNTe/b) i {MHOXUTENb > %< TEPM)

{MHOMKHTEJb Yt =<UHCN0) | <nepeMeHHasn) | ({BopameHnued)|
{MHOXKHUTENb) { {YUCJIO)

<gncnodti=<undpad

{nepeMeHHas)i1=<6yKBa)

rre 3HaK { 0603HAYaeT ONEpalnio BOSBENEHHS B CTENEHb.

lMocrpukcHoit ¢opmofi sanucH BelpaxeHus aAb Haswl-
BaeTcs 3aNHCh, B KOTOPOH 3HAaK ONepaluy pasMelleH sa one-
pannamut abA. Tlpumepsbn

a—b — ab—

ozb--c —s absc-+  (T. e. (abx)e-}-)
ax(b4-c) - —abet++ (T.e. a(bet)#)
a-t+btcldee—>abctdtex+

a) Onucate ¢yuruuio value(postfix), KoTopas BBIYHCASAET
KaK [eJoe YHCJIO SHayeHHe BbIpaXkeHHs (6e3 nepeMeHHbIX),
3anNCAHHOTO B NMOCTgUKCHOM Qopme B TeKCTOBOM daiiie postfix.

HMcrnonb3oBath CHEAyIOMUHA anroOpuT™ BhiyHCcAeHus. Bripa-
JeHue MpocMaTpHBaeTcsi cJeBa Hampaeo. Ecnm Berpeyaercs
onepanj (4YHCJO), TO €ro 3HayeHHe (KaK LieJIoe) 3aHOCHTCA
B CTEK, @ eCJM BCTpeyaeTcs BSHaK ONepalMH, TO H3 Creka
M3BJIEKAIOTCSA JiBa MOCJEAHHX 9JIeMEHTa (3T0 onepaHjsl AaHHOH
onepaunu), HaJ HHMH BBINOJNHAETCA ONepauusl H ee pesyJib-
TaT SanuCHBaeTcsl B cTeK. B KOHLEe KOHIIOB B CTeKe OCTa-
HeTCA TOJBKO OJHO YHCJIO—3HAYeHHEe BCEro BhIPAXKEHHs.

6) Onucare npouenypy (translate(infix,postfix), Kotopas
nepeBOJMT BHIpAXKEHHe, 3aMlicaHHoe B OObIYHOH (MHOHKCHOH)
dopMe B TeKcToBOM (pafijie infix, B nocTdHKCHYIO ¢GopMy H
B TAKOM BHJIE SanUChIBAaeT €ro B TeKCTOBbIH (hafln pos!fix.

HUcnonbsoBath caenyiomuit anroput nepepoia. B crek
3anuCHIBARTCS OTKpLIBAaIOLAs CKoOGKa, M BhIpaxeHHe [poCcMar-
puBaeTcs cleBa Hanpapo. Eciu BeTpewaercs omepaHp (4ncdsio
HJIH TepeMeHHas), TO OH cpa3dy nepeHocHTcst B daltn postfix.
Ecan BeTpevaercst OTKpHIBaiolas CKOGKa, TO OHA SaHOCHTCS
B CTEK, a eC/IM BCTpeyaeTca 3akphiBaiomas CKobka, TO U3
CTeKa H3BJEKAIOTCA HaXOJguiuecs TaM 3HAKH onepanufl 1o
Gauxaiiielt OTKpoiBaowed CKOGKM, KOTOpas Takke yja-
JSIeTCsl U3 CTeKa, U BCe 9TH 3HAKH (B NOpSLKe UX H3BJeue-
HuA) sanuceiBaoTes B Galtn postfix. Korpa ke Berpeuaercs
8HAK ONEpPalHH, TO M3 KOHUA CTeKa H3BJeKalTcs (1o Gan-
*Kahweld CKOOKH, KOTOpas COXPAHfETEs B CTEKE) 3HAKU Ore-
paudil, CTapWMHCTBO KOTOPHIX GOJbILE HIIH PABHO CTApIUHHCTBY
LanHofi onepanud, M OHHM 3amucChBaloTcs B (alli postfix,
oc/Ie Yero paccMaTPpuBaeMblil 3HaK 3aHOCHTCS B CTeK. B za-
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KJIOYeHHe BBIMOJIHSIOTCA TaKue Ke NeHCTBHA, KaK ecaH Ou
BCTPETHJIaCh 3aKPHIBAIOMIas CKoOKa.

B) Onncatb (HepekypCHBHYIO) npouexypy infixprint(post-
fix), Kotopas meuaTaer B OOhYHOH (WH(HKCHO!) ¢opme Bbl-
paxenue, 3amnucaHHOe B MNOCTQUKCHOA ¢opMe B TEKCTOBOM
daiine postfix. (Jluunue cKoGKH KeJlaTeJbHO HE NEYaTaTh.)

B ynpamuenusx 17.7—17.14 ucnosssoeame 0Ogouunsie
Oepegvs (puc. 18) npu credyowen ux onucanuul
type TOIl=...; {Tun sJemeHTOB AepeBa}
JiepeBo = {BepILHHA;
BepunHa =record saem:TIJL;
JeB,nipaB: iepeso end;

B amux ynpancrenusax T, T1 u T2 obosuadatom Oepegos,
a E—eeauuuny muna TOA.

17.7. Ucnoab3ys ouepenb WM CTeK (CYHTATh yKe OfH-
CaHHLIMM HX THOB H ONepanuu Haj HuMH—cM. 17.1 u 17.3),
ONHuCaTh TPONENYPY HAH (QYHKUMIO, KOTOpas:

s
a
0 3 il e S
(1 @ ; T
o | o nil ] e
o G e d e f

9 il [nil nil{nil e Jnil

)
R

mil il

Puc. 18 7

a) mpucBauBaeT napaMeTpy E 3JeMEHT M3 caMoro JieBOro
JucTa HenycTtoro gepeBa I’ (JHCT—BepLIHHA, H3 KOTOPOH He
BBIXOAUT HH OJHOH BeTBH);

6)* onpezessieT YuCI0 BXOXKAeHU#A seMenTa E B nepeso T

B) BBIUHCJISiET CpefHee apu(MeTHUYecKoe BCEX 3JIEMEHTOB
Henycroro gepeBa T (T3=real);

r) 3amensieT B fiepeBe T Bce OTpHHATesIbHBIE /EMEHTH Ha
ux acomorHuie Bednuunnl (T3H=real),

I) MeHSeT MeCTaMH MaKCHMAaJbHbIi W MUHHMAJIbHBIA 3Je-
MEHTE! HenycToro zepepa T, Bce SJIEMEHTHl KOTOPOTO Pas3sIMYHbLI
(T2A=real);

e) neyaTaeT 9MeMEHTH W3 BCeX JAHCTbeB JiepeBa T
(T24=char);
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’)* meyataeT BCe SJIEMEHTHl JepeBa T MO ypOBHSIM! CHa-
yajae=u3 KOPHS JEpeBa, 3aTeM (c/leBa HAmpaBO)—H3 Bep-
WHH, JI0YepHUX MO OTHOLIHHUIO K KOPHIO, 3aTeM (TaKke CJeBa
HanmpaBo)—u3 BepIUHH, JOUEPHHX MO OTHOLIEHHIC K STHM
BeplunHaM, U T. A (TOd=integer); ,

3) HaxoAWT B HenycToM fepese T AnmHy (4ucsio BerBedt)
NYyTH OT KOpHs ;0 OJikafiieli BepIIMHEI ¢ 9femenToM Ej
ecnmu E me sxogut B T, 332 OTBET NPUHATH —1;

W) MOJACYHTHIBAET YHCJIO BEpIIMH Ha 7-OM YpOBHe Hemyc-
Toro jepera T (KOpeHb cunTaTh BepuiuHOfi 0-TO ypOBHS).

d@% @3?2@ @Q@ &
a J
Puc. 19

17.8. OnucaTh pekypCUBHYIO (YHKIMIO HJH NPOLEAYPY,
KOTOpasi

a) onpejensieT, BXOAUT Ju snemeHT E B nepeso T

6)* onpexensieT yucio BXoxkaeHui snementa E B gepeso T

B) BHIUMC/ISET CyMMy SJeMeHTOB Hemyctoro nepesa T
(T3 4=real);

r) HaxXoIUT BeJMYHHY HanOOJBLIETO 3JeMeHTa HEeNyCTOro
nepeBa T (TOHd=real);

I) meyaraeT 3JMeMeHTH H3 Bcex JHCTheB zepea T (TOH=
char);

e)* onpejesiseT MaKCUMaJbHYIO TJNYOHHY Henycroro Je-
pesa T, T. e. YHCJIO BeTBeH B caMOM NJIMHHOM M3 NyTeHd OT
KOpHA JiepeBa JO JIUCTbEB;

) MOJCUMTBIBAET YHCJO BEPIIMH Ha 7-OM YypOBHe He-
nyeroro jepesa T (KopeHb cuuTaTh BepiunHOi# 0-ro ypoBHA).

17.9. PekypcHBHO M HepEKYPCHBHO ONHCATh JIOTHYECKYIO
dynkuuio equal(T1,T2), npoBepsOmyl0 Ha paBeHCTBO Je-
peepss T1 u T2.

17.10*. Onmucatp npouenypy copy(T,T1), KoTopas
crpout T'1—xkonuio nepesa T.

17.11. Onucaty npouenypy create(T,n), Tie n-—rmnoJo-
KHTeJIpHOE LieJIoe YHUC/0, KoTopas cTpouT T — JepeBo, MoKa-
saHHoe Ha puc. 19.

115



17.12. Onucarp noruueckyio ¢ynkumo same(T), ompe-
Jensioulyio, ecTh JH B repere T XoTs Gb ABa OIWHAKOBHIX
3JIeMeHTa. ,

17.13. @opmyay erna ‘

<hopMyaiad:i==<TepMiHamI) |

(<dopmyma) <3HaK) <hopmyaad)
BHAK = | —|*
<tepmunanyi=0|1]|2|314|5|6]7(8|9

MOXKHO NpeicTaBHWTL B BHIe JIBOMYHOTO JepeBa («iepeBa-gop-
Myaw») ¢ T3/ =char coriacHO cleAyOUM NpaBUaaMs ¢op-
MyJia M3 OJHOTO TepMHHaJa (HHM(pPE) NpeicTaBiseTCA Jepe-
BOM M3 OJHOH BepLIMHBI C 9THM TepMHAHaJOM, a GopMyJa BHJA

Puc. 20 Puc. 21

,(f,sf2)~11epeaom B KOTOPOM KOpeHb—3TO 3HaK S, a JIEBOe
'R npaBoe NOJEpPeBbS —3TO COOTBETCTBYIOILNE NPeACTaBJIeHHs
lpopmyn f; m f,. (Ha puc. 20 noxaszarno nepeso-dopmyia,
COOTBETCTBYIOLIEE q)opmyﬂe (5%(3-+8)).)

Onncarb pexypCHBHYIO q)yuxumo WM NpoLeAypy, KoTopas!

a) BHUMCHsAET (KaK IleJioe YHCJO) 3HauyeHHe JepeBa-dop-
Mmyast T

6) no dopmyse u3 TexcroBoro ¢aiaa f CTpOHT COOTBeT-
‘cTBylomee nepeBo-gopmyay T

B) nevaTaeT liepeBo- q:opmy.ny T B Buje cOOTBeTCTBYIOLIEH
‘(opmyJii;

r) npoBepsieT, SIBJSIETCS JH IBOWYHOe ziepeBo T nepeBom-
¢dopmyJoii.

17.14. Tlycts B pepese-gopmyJe (cm. ynp. 17.13) B ka-
YecTBE TEPMHHAJOB HCHOJNB3YIOTCA He TOJBKO LHGPH, HO H
6yKBLI, Wrpaomue poJab nepemeHnsix. Omucath npouenypy,
'KOTOpas!

a)* ynpoiaer aepeso-topmyay T, saMenss B HEM BCe NOA-
JepeBbsi, cooteercTBylomye ¢opmyaam (f+4-0), (0+7), (f—0),
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(f*1) u (1%f), Ha noauepesbs, COOTBETCTBYIOUWHEe (opmyJe f,
a noauepesbsi, cooTBercTBytoire gopmyaam (fx0) u (Oxf),—
Ha BepwnHy c¢ O;

6) npecOpasyer nepepo-Gopmyny T, samMeHssas B HeM Bce
nopaepesbsd, coorBercTByomne Gopmynam  ((fi=f.)*fs) n
(f,#{fy3=f5)), Ha mnOAmepeBbs, COOTBeTCTBYOUIHE (GOPMYJIaM
((F1#fg)=([2xf5)) 1 ((fl*fz)i(fx*fs));

B) BHINOJIHAET B Jepese-popmysie T npeobpas3oBaHus,
ofpaTHble NpeoOpasoBaHUAM M3 M. 0;

r) crpout xepeso-gopmyay T'1—npousBOAHyIO JepeBa-
dopmyasl T 1m0 nepemeHHOH, OAHOOYKBEHHOe HMA KOTOpOI
ABJISIETCS 3HAUEHHMEM JIMTEPHOTO napaMerpa u.

17.15. Tlpemnoxuts M onucats Ha [lackane npexcras-
JieHue B BHJe IABOHYHOro gepesa uia dopmy.a us ynp. 17.13,
B KOTOPHIX B KauyecTBe TEepMHHAJOB HCMOJB3YIOTCA Jobbie
HeOTpULATeNbHbIe Lesble yucaa. [as Takoro npeictasiieHds
pealM30Barb Te e onepauuu, yro u B ynp. 17.13.

17.16. IepeBoM noucka, nan Ttabauueil B BHJe JepeBa,
Ha3blBaeTcs JBOMUHOE IepeRO, B KOTOPOM CJeBa OT JioGoi
BepLWIHE HAaXOHSITCA BEpIIMHB € 3JeMeHTaMHl, MeHbLIHMH
3MeMeHTa U3 37O BeplUMHBI, a CNpaBa—c GOBLUIMH 3JeMeH-
Tamu (MpEAnc]iaraercs, 4TO BCe 3/EMEHTH JiepeBa NOnapHO
pasauunsl ¥ yro ux THn (T3Il) Ronmyckaer npumeHenue
olepauuii cpapHeHHs); NpHMep TaKoro AepeBa MOKa3aH Ha
puc. 21.

CuuTan ONHCAHHBIMH THN Oepego (CM. BBIILE) H TUN ¢haiisi

type dafin=file of TO[;

onpeleinTh QYHKIHMIO HAH NPOUERYDPY, KOTOpas:

a) npoBepseT, BXOAUT JM 3jeMeHT E B nepeBo moucka T

6) sanucmBaeT B (afln [ saemenTel zepeBa moucka T
B NOPAJAKE HX BO3PACTaHHSA,

B) noGaBaser K aepeBy noucka T HoBwlf ssiemeHT E, ecan
ero He 6u0 B T

r) no dainy f, BCe 3JeMEHTL! KOTOPOTO PasiyHEl, CTPOHT
COOTBETCTBYIONUIeE JepeBo noucka 7.

17.17. Bo puewnem texciopom daitne PROG samicana
(0es owmuOOK) HekoTopas nporpamma Ha ssbike Ilackass
HMspectHo, uto B 3TOH mporpamme KaxAblih HIeHTHHKATOp
(cnykeGHOE CJIOBO HJH MMfA) COAepXKHT He 60Jee O MaTHHCKHX
6ykp u/uad undp. Hanewarars B andasuiHOM nopslKe Bee
pasivyHble HACHTH(OUKAETOPH 3TOR NpOrpammel, YK«3aB AJjis
K2XJA0r0 H3 HHUX YHCJAO €0 BXOXJACHMH B TEKCT MPOrpaMMbl.
(YuecTb, 4TO B MAeHTH(UKATOPAX OJHOHMEHHBIE N[ ONUCHDBIE
W CTPOYHbIE OYKBBI OTOXACCTBJARIOTCA, YTO BHYTPH JKTEPHBIX
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3HaYeHUH, CTPOK-KOHCTAHT M KOMMEHTapHeB NOC/eN0BaTeNb-
HOCTH H3 GYyKB M nudp He SBASIOTCA HIEHTH(GHKATOpaMH
M YTO B 3aNHCH  BelIeCTBEHHBIX YHCEJ MOXET BCTPETHTHCH
6ykBa E nau e.)

Ina xpaneuus HAEHTH(HKATOPOB HCNOJb30BATH JEPEBO
NOKMCKa, dJIEMEHTaMH KOTOPOro SIBJIRIOTCS Naphl— HICHTHQHKE-
TOp M YHCJO €ro BXOXJEHHH B TEKCT NpPOr'paMMH.

17.18. PemnTtp npeppinymyio 3ajayy, HO BMecTe € Kax-
AbIM HJEHTH(QHKATOpOM NeyaTaTb B BO3pacTaiomeM NOpsAKe
nomMepa BCeX CTPOK TeKCTa NMpOrpaMMHI, B KOTOpLIX OH BCTpe-
yaeTrcs.

17.19. Peumnts 3ajauy 17.17 npu ycloBHH, 9TO MAaKCH-
Ma/JpHas NJIHHA MIEHTH(OHKATOPOB 3apaHee HE H3BECTHA.

17.20. Pemmtn 3anauy 17.18 npu ycioBHH, YTO MaKCH-
MaJjbHas JJIMHA HIEHTH(HKATOpOB 3apaHee He H3BECTHA.



OTBETH! U PEHIEHUA

1. YHCJIOBLIE THIIbI. ONMEPATOP NMPHUCBAHWBAHHUSA

1.1. a) 120; 6) 64; B) 6.38; r) —0.7444; 1) 2.75; e) —0.1667;
x) 1.4142; 8) 3.1416; u) 5E6; x) —24.8E—7; a1) 1E6; M) 1E—5,
1.2. a) —2.7; 6) 0.666; B) 10.0. -
1.3. HenpaBuabuee: B), I), €), x), 3), a4), M),
1.6. Her.
1.8. a) a-}-bxxtcsysz; 6) ((asx—b)xx+-c)ex—d;
B) asb/c-c/(asb); 1) (x+y)/al=a2/(x—y);
1) 1E4saipha-~3.2¢beta; e) (14-x/2--y/6)/(142/(34x%y))
pt+q9 _pg, )
1.9. a) s s 6) 10%4-
1.10. 32.0
1.12. 7 onepaumfi; (x+40.5)%(y+0.7)—0.75
1.14. 6) sqri(l+sqr(x)); x) sqr(cos(x#x%x));
x) In(x/5)/In(2); k) arctan(x/sqri(l—sqr(x)))
1.15. a) 1/x; 6) sqr(sqr(x)); n) exp(l100«In(x));
g) exp(In(14x)/3)
1.16. exp(l); 4sarctan(l)
1.17. sin(3.1415927xx/180)
1.20. a) y:=14-xs(1--x/2+(14-x/3x(14-x/4)))
1.21. 6) d:==sqrt{sqr(x1—=x2)4-sqr(yl—y2));
1) p:=(a-+b--c)/2; d:=sqrt(ps(p—a)+(p—b)s(p—c))
1.25, ri=gx; xi=y; y:=ft
1.27, a) 6; 6) 7; B) 6; 1) 6; B) —1; e) —2; %) 1; 8) ~1
1.28, di=x—1trunc(x)
1,29, a) 3; 6) 2; B) 5; 1) 0; ) 0; €) 2; k) u 8)==o0wnbxH,
1.31. (—(a mod b))4-((a div b)xc)
1.32. 6) 2.
1.33. Uean#t tun: B), x), 8).
1,35, ITpapuavunie: a), r), n).
1,36, a) Henpapnbnuil onepatop: ecan ke geiecTseHHas Iepe-
MeHHas, TOTja HejonyctuMa onepauus & mod 3, a ecau kepenas
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nepeMeHHan, TO e NpHCBaHBaeTcs SHAYeHHe BEUIECTBEHHOrO BLIp aXe-
aus (cos(0) — BeurecTBEHHOE YMCJO), YTO TAK)Ke HEeNONYCTHMO.
1.37. "=k div 100 mod 10

2. JOrUYECKUA TUN

2.1. a) true; 6) false; B) true.
2.2. a) k mod 7=0; 6) sqr(b)—4#a%c<0;
B) sqr(x—1)+sqr(y)>sqr(r); r) sqr(round(sqrt(n)))=n
2.3. a), 6), r)—true; 8), n)—{false.
2.4. a) (x>0) and (x<1); 6) (x>=y) and (x>=2z);
B) (x<y) or (x<z); r) aor b; n) aandb

2.5, a)
o riot a o and (not a)
true false false
false true false

2.6. Owubka B KaxIoM cayuyae.
2.7. a), 6) —HeJONYCTHMEIE THIB ONEPAHAOB; B)==ONEPAHAH pas-
HBIX THIOB; T), I)=—OTHOWIEHHS HE B8aKJIOueHH B CKOOKH (cofuacHoO

N ——
sY

Puc. 22

cuuTakcucy [lackaas BhipaxeHnme not 2=5 BoCIpHHHMAaeTcd KaR
(not 2)=>5, a Bhipaxenue x>0 or y=4e=krax x>(0 or y)=4); e)—18a
sHaKa Of MOAPAL.

2.8, 8) (a and b) or ((not ¢) and b)

2,10, B) (x>=2) and (x<="5) or abs (x)<=I;
r) x<—1) or (x>1) and (x<2) or (x>5);
K) (y mod 400=0) or (y mod 4=0) and (y mod 100< >0)

2.11. a) cm. pue. 22,

2.12, B) (sqr(x)-}-sqr(y)<=1) and (abs(x)-}-abs(y)>=1)

2,13, a), r)e=true; G), B)=—false.

2.14, a) false; 6) true; B) lalse,

2.15, a) odd(n)=odd(k); 6) a<>b (uau ord(a)t-erd(b)=1),

2,16, a) cm, puc, 23.
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2.17. B)
a b a<=b not a not a or b
true true true false true
true false false false false
false true true true true
false false true true true

2.18. a) not a and b
2.19. a) true.

3. MPCCTERIIKE TIPGIPAMMBI

3.1. x1=1.0 x2=—2.0
3.2. program kosd¢ (input, oulput);
var x1,x2,p,q:real;
begin read(x1,x2); {BBox KOpHeii}
pr=—(x1+4x2); q:=x1+x2; {BHluncIenue
Ko3(dHILEEeHTOB}
writeln(’koz¢dnunentn:’,1.0,p,q)
end.

3.5. Henbasn, Tak kar KCXOAHBIM JaHHEIM IS LeJIOH nepeMenHol (a)
He MOXeT GuTh BewecTBeHHoe uncao (5.0).

3.7.323

3.8, x+41

3,10. program neuats (input, output);

var a,a3,ab:integer;
begin read(a); a3:=asaxa; ab:=sqr(a3);
writeln(a); wnteln(a3 a6); writeln(a6,a3,a)
end.

3.11. Iloctatouno B paszesie KOHCTaHT uucho 2.71828 samenire
Ha yucJo 3.14159.

3.12, program Goaruwe (output);

const e=2.71828; pi=3.14159;
begin writeln(exp(pi)>exp(exin(pi))) end.

3.15. a) B omeparope npucBzuBanus d:=sqr(d) cneBa yKasauo
MMS KOHCTaHTH, YTO BanpelleHo.

6) IlpumenaTs ¢ynxunio ord K BemecTBCLIOMY apTyMeHTy (x)
teab3sa. B pupaxenun ord(X)=k CpaBnNBZIOTCS BeJHUYMBH DPaskuix
THOOB, 9TO HENONYCTHMO.

B) Ilepemennasa ¢ sve noayunsa zHaveiusn, NOSTOMY NpHOaBATL
K Hell HHYero Hesabes.

r) Ilepemennas y He onucasa,



I) MMsi B onncaHO [JBamAH =~~KAK KOHCTAHTA H KaK nepemeﬂngg

(B HMeHAX OXHOHMEHHbBIE 3aIviaBHbie H CTPOYHbE GYKBEI, B YACTHOCTH

ub,

He pasjigyaloTcs).

4. ONEPATOPbI; YCJIOBHbIA, COCTABHO#,
nycrofl, NEPEXOAA

4.1, a) if (x>0)jand(x<2) then y:==sqr(cos(x))
else y:=1—sin(sqr(x));
6) if abs(a)<=3.14159/2 then x:=exp(sin(a)—1);
r) if (a>b)and(a>c) then d:=a else
if b>c then di=b else di=c;
2) if x<0 then if x>y then zi=x else z:=y
else if x<y then z:=x else z:=y
4.3. a) ci=y div 100; if y mod 100 < > 0 then ci=c-}-I}
8) di==sgr(b)—4saxc; ti=d>=0;
if t then begin d:=sqrt(d); a2:=2xa;
xl:=(—b--d)/a2; x2:=(—b—d)/a2
end;
1) if a<b then begin ri=a; a:=b; b:=r end; {a>=Db}
if a<c then begin ri=a; a:=c; ci=r end; {a>=c}
if b<c then begin ri=b; b:=c; c:=r end; {b>=c}
4.4.a) 1;6) 2, 8) 0
4.5. if wg >0 then
begin if cos(w)/sin(w)<0.5 then w:=—w end
else wi=l
4.7. bi=x=y
4.8, if a then x:=true else
if b then x:=c else x:=false .
4.11. Iycroit omepatop ects Bo Bcex mpuMepax: &) Mexay else n

«;»; 6) mMexay then m else; B) mMexnay ¢;» u end; r) MexLy fiepfoﬁ a
Bropoil TOuKaMHu c sansrtoit; x) mexny «l:» u]end.
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4.13. 6
4.14. a) 1-4 eapuanm:
{opu a>b HOI(a,b)=HOM(a—b, b)}
al:=a; bl:=b; {uyro6er He mepTuTh a M b}
1: if al=Dbl then goto 2;
if al>bl then al:=al—bl else bl:=bl—al;
goto 1;
2: a=al;
2-i eapuanm:
{upu a>b>0 HO/(a,b)=HOL(a mod b,b); HOL(0,b)=b}
ali=a; bli=b;
1: if (al=0) or (b1=0) then goto}2;
if al>bl then ali=al mod bl else bli=bl mod al;



goto 1;
2: if al=0 then c:=bl else c:=al;
B) p:i=1; i1=2;
9: pi=p={l—1/sqr(i));
is=i4-1; if i<=n then goto 9
4.18. program max (input,output);
label 4,9;
const n=50; {KOJIHYECTBO 3ajaHHHIX uHCeH}
var x,max:real; i:integer;
{x— ouepegnoe umcyo, i—ero HoMmep,
max—Hau6osbluee CpeAn yxe
BBEJIlEHHEIX YHCeJ}
begin read(max); ir=1;
4: it=i+41; if i>n then goto 9;
read(x); if x>max then max:=x;
goto 4;
9: writeln('max=",max)
end.

5. OMEPATOP LUKJIA

5.1. {onepaTop uMkJia ¢ UpeAycJoBHeM:}
fi=1; i:=2; while i<=10 do begin f:=fui;
it=i41 end;
{onepaTtop umKJa ¢ MOCTYCJOBHEM:}
i=1; i:=2; repeat :=fsi; i:=i41 until i>10;
{onepatop uMkaa ¢ mapameTpoM:}
fi=1; for i:=2 to 10 do fi=fxi
5.2. a) 0.2; 6) 0.0; B) 1.0; 1) 1.0
5.3. a) al:=a; bl:=b; {uro6u He NOPTHTL a u b)
while (al< >0) and (b1< >0) do
if al >bl then al:=al mod bl
else bl:=bl mod al;
if al < >0 then c:==al else c:=bl;
6) n:=0; repeat n:=n--1; ui=cos(cos(n)/sin(n))
until u<0;
B) p:=1; for i:=2 to n do p:=ps(1—1/sqr(i));
r) y:=cos(40); for n:=39 downto | do y:=cos(n-+|y)
5.4. xi=1; for n:=1 to k do x:=nsx+41/n
5.5, 1:=0,001; r:=1.5; {s1eBbli v npaBEA KOHIE OTpesKa
¢ xoprem: tg(l)<l, tg(r)>r}
repeat x:=(l4-r)/2; {cepenuna orpesxa {l,r]}
if sin(x)/cos{x)<x then li=x {{l,r}:=[x,r]
else ri=x {[1,r):=[l,x]§
unlil 1—I< 1E-—5;
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x:=(l4r1)/2 {xopenb—cepeauna
nocsiexuero orpeska [l,r]}
5.9, program index (input,output);
var x,i,min,k:integer; {x u i—ouepegHoe wncaO M ero
Homep; min # Kk—MWHUMAaJbHOE H3 BBeJCHHHIX wYHCeJ
H ero Homep}
begin read(min); k:=1; read(x); 1;=2;
while x<>0 do
. begin if x<min then
begin min:=x; ki=i end;
read(x); i:=i41
end;
writeln("HomMep MHHMMaJbHOrO aucia—'.k)

end.
5.11. a) y:=1; for i:=2 to 11 do y:=ysx-+i;
® y:=!11; for i:=10 downto ! do y:=ysx4i
5.13. a) y:=I; for i:=I to n do y:=y#(2«i—1)
5.15. a) y:=0; u:=1; {u=xti=xsxt(i—1)}
for i:=1 to 30 do
begin ui=x=u; y:=y--cos(u) end;
6) y:=1; fi=1; {u=il= i—1)!i}
for i:=2 to n do begin f:=fsi; y:=y-f end
5.16, a) gi=1; f:=1; {g=f,, f=fj}
for n:=2 to 40 do
begin {g=fn_o, I=fn_i}
hi=g; gi=f; li=h-g;
{g=fn-b f"‘—'fn}
end
5.17. a) y:=I; {cymma} n:=0; {nomep caaraemoro}
w:=1; {n-e ciaraemoe=x"/nl=x"~1/(n—1)!x(x/n)}
repeat n:=n+1; ui=uxx/n; y:=y-u until abs(u)<eps
5.19. y:=0; for i:=0 to 10 do y:=y--sin(1-40.14i)
5,22, 3 pasa (Haya/jpbHOE M KOHeyHOe 3Ha4YeHHA NapaMeTpa HUKJa
BEIYUCJIOTCA TOJLKO pa3——B Hayaje BHIIOJHEHHS ONEpaTopa HHKJa),
5.23. s:=0;
for ki=trunc(In(x))+4! to trunc(exp(x)) do s:=s4-sqr(k)
5,25, a) ti=true; yi=1; {y=a"=xsx"=1}
for n:=1 to 30 do
begin y:=xsy; if sin(y)<0 then goto 13 end;
ti=false; .
155 o4
6) y:=I; ni=0;
repeat mi==n-{-lj yi=xsy; ti=sin{y)<0 until t or (n=_30)
5,26, {V cocraenoro wuciaa n o6snsarTeNbH® eCTh JeJdTeNs Kk u3
oTpeska [2,sqri(n)j, on m mmerca}
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pi=true: k:=2;
while p and (sqr(k)<=n) ao
_if n med k=0 then p:=falce else k:=k-}-1
~-5:29. 8) p:i=1;
for i:=1 to 20 do
for fi=1 to 20 do p:=p/(i-}sqr(j))
5.30. k:=0;
{d1 ==gepas, d2-=cpennss, d3==nparas mmdpw arcaa}
for dl:=1 to 9 do
for d2:=0 to 9 do
for d3:=0 to 9 do
if d14-d24-d3=n then ki=k-1

8. JUTEPHBIR: THD

6.1, Ila: 2), x), n).
6.2. a) ’6s 6) true; 8) 5; r) true; n) true; e) true; ‘) 23; s) '6%
6.3, a) t:=d="'s"; 6) t:=(d="a")or(d="q’);
p) H==(d>="0"and(d<="9)
6.4. a) '+ 6) ',
6.5. s:=ord('S")--ord(’U")4-ord('M")
6.6. writeln(chr(65),chr{71),chr(69))
6.7. if dig='9" then next:='0’" else next:=succ(dig)
6.8, b.=ord("z’)=~ord(’a’)=25
6.9. for c:='A’ to ‘Z’ do write(c); writeln
6.10. a) for d:="1" to '9’ do
begin for c:='1" to pred(d) do write("0')
write(d);
for c:=suce(d) to '9’ do write("0')y
writeln
end
6.11, program ab (input, output);
var c: char; {ouepennss anTepa Tekcral
ka, kb: integer; {ancsno Bxoxaenuit a m b}
begin ka:=0: kb:=10; read(c);
while c<>"." do
begin if c=‘a’ then ka:=ka--1 else
if e='b" then kb:=kb--1;
read(c)
end;
writeln(ka > kb)
end.
6.14. program nesceuncao (input,output);
var c:char; t:boolean;
begin t:=false;
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read(c); if (c='+")or(c="—") then read(c);
if (¢>="0")and(c<="9") then ‘
begin repeat read(c)
until (c<’0")or(c>'9);
ti=c=",*
end;
if t then writeln (‘npaBuabuo’)
else writeln (‘uenpaBuJbHO’)
end.
8.16.
a) program Geauudp (input,output);
var c:char;
begin read(c);
repeat if (c='-+")or(c="—") then write(c,c) else
if (c<’0’)or(c>9") then write(c);
read(c)
until c==%.";
writeln
end.
6) program 6Gesnioca (input,output);
var a,b:char; {a==ouepeguas nuTepa TeKCTa,
b «=cyrenytomas}
begin read(a,b);
while b< >'." do
begin if (a<>'+4")or(b<0")or(b> 9"
then write(a);
a:=b; read(b)
end;
writeln(a)
end.
6.193
a) program cJosa (input,output);
var cichar; k:integer;
begin k:=0;
repeat {umka no caoBam}
read(c); {nmepBas GykBa cJoBa}
if c='a’ then ki=k-1;
{nponyck ocraibHbx GyKB cJIOBa:}
repeat read(c) until (c=',")or(c=".")
until c="’.%; {npusnak nocseiHero cjoBa}
writeln (‘c 6ykBw "a” nayuunaercs ‘k,’ ciaoB’)
end.
6.20. nO:=ord('0");
k:=100%(ord(c2)—n0)-}-10%(ord(cl)—n0)+
(ord(c0)—n0)



6,21, n0:=ord(’'0");
d:=k div 100; c2:=chr(n0-}d);
d:=k mod 100 div 10; cl:=chr(n0-}-d);
d:=k mod 10; cO:=chr(n0-}-d)
6.22. {var c:char; sign, nO:integer;}
{onpenenenne sHaka umcaa:}
sign:=1; read(c);
if c="—" then begin sing:=~1; read(c) end else
if c='4-’ then read(c);
{urenne uubpp (nepBasgi—B ¢) H BHYMCJeHHe aGCOMIOTHON BeaH-
uHHH yncia k no cxeme Topuepa:}
n0:=ord('0"); k:=0;
repeat k:=10sk -+ ord(c)—n0; read(c) until c="";
{yuer snaxa:} k:=sign=k
6.30. a) for it=1 to k—1 do write(’ ‘);
writeln(’s’);
{nan: writeln(’s"k)}
6) if k>n then max:=k else max:=n;
for i:=1 to max do
if i=k then write(’+’) else
if i=n then write(’l’) else write (* %);
wrileln

7. NEPEYUCIUMbLIE U OTPAHWYEHHDIE THNbL.
ONEPATCGP BAPHAHTA

7.1. a) Heponycrame: 4), 5); 6) 1) true; 2). true; 3) false;
. omnGounoe OTHolueHue; ‘5) semo; 6) suma; 7) omnGoyHOe BHIpaxe-
ne; 8) menso; 8) 1) 1; 2) 4; 1) IONycTHM; A) HeponycTumul: 1), 2), 3).
© 7.2, TlpaBuabHO ONHCaHBl THOH eAdcHas, ¢uaypa, 10e.
- 7.3. a) Heponycrumu: 2), 3); 6) gonmyerumm: 1), 3), 6); npa-
11bHOCTh 5) 3aBHCHT OT KOAHWPOBKH JHTep-URGDP; B) OWHGOK HeT;
HeJb3s.

7.4. IIpaBuabHO ONMHCaHH TUNH Yudpa, yzoz, naoc, Hedeas, GyouHU.

7.5. t:=(ml< m2)or(ml=m2)and(d1 < d2)

7.6. a) if m=pek then ml:=suB else ml:=succ(m);

6) ml:=m;

for it=1 to k mod 12 do
if ml=pex then ml:=sauB else ml:=succ(ml);

- B) ml:=sns; for i:=1 to n—1 do ml:=succ(ml),
- 7.11 a) p=lalse, d=3; 6) p=true, d=235; B) p=true, d==1I;
omnéKa.

7.13. case m of

AnB,(eB,ReK: Si==3UMa; Map,anp,Mail: si=BecHa:
HIOH, HIOJ,aBI! S:=/IeTO; C€H,OKT,HOfl: S:==0CeHb
end
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7.16. case c of
aeproic writeln(’geprstit’);
cepwrits writeln{’cepnrit’);
Genelit: wrlteln(’én.rlbm’i

end
7.18. {var ch:char;}
read(ch);
case ch of
‘a’"s xi=a; ‘b’ x:=b; '¢’: xi=q: ‘d%: x:=d§

end
7.23. case m of
sHB,Map,Mak, HioN,aBT,0KT, fek: di=31}

tes: d:=28;
anp,dios,cen,non: d:=30
end

7.26. a) {var ml:mecau;}
{xonuuecTBO nHelt B mpeiBAymHX MecAunax:}
k:=0; ml:=naus;
while ml<m do
begin case ml of
fns,Map,mal, uiox,asr,oxt ki=k-}-313
¢des: k:=k-29;
anp,uioH,ced,Hoa: k:=k--30
end;
ml:=succ(ml)
end;
{yder nueit B mecame m:} ki=k-}-d

8. PETYJIAPHbBIE THIIbi; BEKTOPbI

8.1. Maccus a: a) 30; 6) real; B) a[l], a[30].

Maccus b: a) 5; 6) x, y, 2; B) b[—2], b[2].

Maccus ¢: a) 10; 6) maccuBn THma éekmop; B) ¢[’0’], ['9*].
Maccus d: a) 3; 6) weasie or 0 5o 23; B) d[ettepa], d[sasmpal.
8.2. type R=array [char] of l..maxint

8.4. HenpaBusbHO ONHCaHB! THMOBI €060, 6eKMOP W YUhpbl, a TaK«

|e TNepeMeHHas X,
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8.5. a) y:=1; for i:=1 to n do y:=y=x[i];
y:=exp(In(abs(y))/n);

6) y:=x[l}; for it==2 to n do if x[i]>y then y:=x[i];
B) yi=0; p:=1;

for i:=1 to n do begin y:=y-}-p#x[i]; pi=—p end;
r) y:=0; for i:=1 to n do y:=y-x[ilsx[n+4-1—i];
) y:=0; for i:=0 to n div 2 do yr=y-}sqr(x[2#i-}-1]);
e) y:=1j p:=0;

for irt=n downto 1 do begin p:=p-}x[i]; y:=y+p end



8.7. a) {var max:integer; ul:ums;}
max:==139;
for ul:=Baas to Wypa do
if (Ioa[ul]=wmyx) and (Poct[ul]>max) then
begin max:=Poct[ul]; H:=nl end
8.8. for i:=1 to 72 do t[i]:=k}t[i]]
8.12, i:=0;
repeat i:=i4-1 until (i=n)or(a[i]< >b[i])}
if a[i]=DbJ[i] then c:=a else
for i:=1 to n do c[i]:=a[i]4-b[i]
8.13. program BsoxBriBogMaccuBa (input,output)j
const n=100; d=6;
var x:array [l..n] of integer; ik:integer;
. begin {BBOX MaccuBa:}
for i:=1 to n do read(x[i]);
{BriBOox MaccuBa mo d umces B cTpoke:}
k:=0; {nomep umcsa B cTpoke}
for i:z=n downto 1 do
begin k:=k--1; write(x[i]);
if k=d then begin k:=0; writeln end
end;
if k< >0 then writeln
end.
8.14. for i:=0 to 39 do y[i]:=x[i41]
8.15. MaccuBbl He HYXHH B 3ajauax a) H T),
8.16.
a) program A (input,output); {c maccupamu}
const n=30; {ueTHoe uucmo}
var x,y:array [l..n] of real;
izinteger; sl,s2:real;
begin for i:t=1 to n do read(x[i]);
for i:=1 to n do read(y[i]);.
81:=0; {umcanrens} s2:=0; {sHameHaTesnn}
for i:r=1 to n div 2 do
begin sli=sl--x[2%i—1]%y[22i—1];
§2:=52--x[2x1]+y[2xi]
end;
writeln(s1/s2)
end.
6) program B (input,output); {6ea maccuBos}
const n=30;
var i:integer; x,y,s1,s2ireal;
begin sl:=0; s2:=0;
for i:=1 to n do
begin read(x,y); {Bog x[i] u y[il}
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if odd(i) then sl:=sl-{-x=y else s2:=52-}-xsy
end;
writeln(s1/s2)
end.
8.18. program Cuauanalludps (input,output);
const n=80;
var x:packed array [l..n] of char;
cichar; i,k:integer;
begin k:=0; {KonmuectBOo Hemmdp}
for i:t=1 to n do

begin read(c);

{undpy—na neuats,Henudpy=-8 Maccus x:}
if (¢>="0")and(c<="9’) then write(c) else
begin ki=k-1; x[k]:=c end

end;

{neyaTr Bcex JuTep M3 X:}
for i:=1 to k do write(x[i]); writeln
end.

8.21. a) p:=1; {ouepennaa cTeneH» ABOHKH}
repeat write(s[p]); p:=2%p until p>ny
writeln

8.26. 6) for k:=1 to n div 2 do
begin rt=x[k]; x[k]:=x[n+1—k];

X[n--1—k]:=r end;
r) ri=x[1]; for ki=1 to n—1 do x[k]:=x[k-}-1];
x[n]:=r

8.28. p:=1; {ungexc ouepexHoro aneMenTa H3 z}

irt=1; {us x} j:=1; {us y}
{noxa ectb HepaccMOTpEHHHE 3J€MEHTH H B X, M B y:}
repeat if x[i]<y[j] then begin z[p]:=x[i]; ii=i-}1 end
else begin z[p]:=y[jl; j:=j+1 end;
p:=p-+1
until (i>k)or(j>m);
{onmn H3 MacCHBOB X M y HCYepNaH —s NEPENHCh B Z OCTABIIHXCHA
9JIEMEHTOB JPYIOTO MaccHBa:}
if i>k {ucuepnmanm MaccuB X}
then repeat z[pli=y[jl; j:=j+1; pi=p-+1 until j>m
else repeat z[p]:=x[i]; i:t=i-}-1; p:=p-1 until i>k

8.33, a) it=1;
repeat t:=x[i]<x[i--1]; i:=i-}-1
until (not t)or(i=n)

8.35. {label 9; var ¢1,d2:pamuaus;}

EcteTeskn:=true;
for ¢l:=Dbereann fo pred(Ilkonbunii) do
for §2:=succ(dpl) to Ikompnmit do
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5?&3

if MM511{p1]=MM511[$2] then goto-9;
EctpTesku:=false;
0: XE
8.38, a) for ki=n downto 2 do
begin {monck memnomepa max x[1..k]:}
m:=l;

for i:=2 to k do if x[i]>x[m] then mi=i;
{nepecranoBka snemenros x[m] m x[k]:}

i=x[k]; x[k]:=x[m]; x[m]:=r
end
8.39. k:=0; l:=1; ri=n;
{mouck p cpegu x[l.r}:}
repeat mi=(l4-r) div 2; {cepepuna
orpeska l.r}
if x[m]=p then k:=m else
{samena l..,r va m-}-1..r uan l,,m—1}
if p>x[m] then li=m-1 else ri=m—1
until (k< >0)or(l>r)
8.42. a) R[0]:=P[0];
for i:t=1 to n do R[i}i=R[i]—a%P[i—1];
R[n-41]:=—axP[n]

9. PET'YJISAPHBIE THITbl: MATPHL{bI

9.1. OxnHaKOBH.
9.3. JlonyctuMele omepanuu: a), A), €).
9.4. program BpoaBrisogMarpuuer (input,output);
const n=4;
var A:array [l..n,l..n] of real; i,j:integer;
begin {BBOA MATpHIH MO CTPOKaM:}
for it=1 to n do
for j:=I to n do read(A[i,j]);
{BBIBON MaTpumE MO cTOMGUAM:}
for j:=1 to n do
begin for i:=1 to n do write(Ali,j]);
writeln
end
end,
9.5. a) for i:=1 to n do
for j:=1 to n do C[i,j]:=Al[i,j]+BIi,il;
6) {yli] = 2ALLilsxlil}

for i:t=1 to n do

begin s:=0; ’
for j:=1 to n do si=s-}-Afi,jl+x[j];
ylif:=s

end;
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5) {Cli,j1=2; Ali.k]+Bk, i1}
for i:=1 to n do for j:=1 to'n do
begin s:=0;
for k:=1 to n do s:=s--A[i,k]+B[k,j];
Cli,j]:=s
end;
) {BIi,jle&Blji], j>i}
for i:t=1 to n—1 do for j:=i}1 to n do
begin r:=Bl[i,j}; Bli,j]:=BIj,i]; Blj,i]l:=r end
9.6. {label 13}
t:=false;
for i:=0 to 9 do for j:=—>5 to 3 do
if A[i,jl< > Bli,j] then goto 1;
ti=true;
I ...
9.8. HesepHn: a), B), e).
9.9. a) for i:=0 to 9 do A[2xi41}:=x;
b) for ji=1 to 10 do for i:=1 to 20 do A[i,2x]]:=x{il;
B) for i:=1 to 6 do for j:=1 to 20 do Bli,jl:=x[j]
9.11. d:=0; ’
for i:=1 to 39 do
for j:=i-+1 to 40 do
begin ri=sqr(M[i,x]—M[j,x])+sqr(M[i,y]—M[j,y]D);
if r>d then di=r
end;
d:=sqrt(d)
9.13. {var il:ocTpos; ml:mecam;}
i:=DBap6agoc; m:=sHB;
for il:=DBap6ayoc to flmaiixa do
for ml:=sauB to pex do
if t[il,m1]>1t{i,m] then begin i:=il; m:=ml end
9.14. a) si=A[l,1]4A[9,1]4-A[1,9]+A[9,9];
for i:=2 to 8 do
s:=sA[Li]4-A[9,i]4-Ali,1]+A[1,9]
9.16. a) for i:=1 to 10 do A[l,i}:=0;
for i:=2 to 10 do
begin Alil:=A[l]; Ali,i}:=i—1 end
9.20. a) for ki=1 to 15 do
begin j:=0;
repeat ji=j-1 until (A[k,jl< > 0)or(j=20);
b[k]:=A[k,j]=0
end
9.23.
a) program sort (input,output);
const n=20; m=30;
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type crpoka=array [l..m] of real;
marpuna=array [l..n] of crpoka;
var A:marpuua; x:ctpoka; i,j.k:integer;
begin {sBox A:} .
. for i:t=1 to n do for j:=1 to m do read(A[i,j]);
{copTupoBka BHGOpoM (cM. 8.38,a):}
for k:=n downto 2 do
begin {nmonck j—Homepa max A[l..k,1]:}
ji=1;
for i:=2 to k do if A[i,1]>A[j,1] then j:=ij
{nepecramoska k-fi u j-it crpok:}
xi=A[k]; A[Kl:=A[j]; A[j]:=x
end;
{srBop A:}
for i:=1 to n do
begin writeln (i,’-71 crpoka:’);
for j:=1 to m do write(A[i,j]); writeln
end
end.
9.25. a) {label 1; var P,[P:ums;} ,
{nouck P— peGeuka U, a sarem mouck IIP=pouepn P}
for P:=Amnna to IOpuit do
if (TP[U,P]=cu)or(TP[H,P]=poub) then
for IP:=Amnna to IOpuit do .
if TP[P,AP]=pnous then begin B:=IP; goto 1 end;
| T

10. PET'YJISAPHBIE THMNbI; CTPOKH

10.1. CTpokoBhIM AIBJSIETCS TOJNBKO THM b,
10.2. Honyctumble onepanuu: a), 6), 1), A), 3), K), &), o).
10.3. program BsoaBrsoaCrpoxu(input,output);
const n=60;.
var s:packed array [l..n] of char; i:integer}
begin
for i:=1 to n do read(s[i]);
riteln(s); writeln(s)
end.
10.4. {o6paGoTka MaccuBa al:}
kl1:=0;
for i:=2 to 20 do
begin j:=0
repeat j: —1-{-1 until (alfi,jj< >al[l,j}or(j= 8),
if alli,j]=al[l,j] then kl:=kl41
end;
{o6paborka maccuBa a2:}
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k2:=0;
for i:=2 to 20 do if 32[1]—32[11 then k2: —k2+l
10.5. a) for i:=1 to 60 do
if C[i]< >‘hello’ then write(C[i],* ‘);
writeln;
B) for it=1 to 60 do write(C[i,5]); writeln
10.6, {var c:char; i:integer;}
{cnavana samuch B S mecTH MpoGesoB, a 3aTeM 3aMeHa NepBHIX NpPoO-
6es0B BBeJeHHBIMH GyKBaMu:}
si="* ‘s 1:=0; read(c);
while ¢e< >*%* do begin i:=i+1; s[i]:=c; read(c) end
10.8. {type string=packed array [1..6] of char;
var n:array [0..5] of string;
y:string; i:integer; c:char; ok:boolean;}
{dopmMupoBaHMe MaccHBa Ha3BaHMil LBETOB B BHJE CTPOK:}
n[0]:='red 4 n[l1]:='blue * n[2]:='green ’;
n[3]:="yellow’; n[4]:='black #; n[5]:="white ’;
{BBOn He Gomee 6 6ykm Ko mpoGesa M 3anmuCh X B y:}
yi="* s i:=0; read(c);
while (c<>* ')and(i<6) do
begin i:=i+1; y[i]:=c; read(c) end;
ok:=(i>0)and(c=* ’); {or 1 10 6 6ykB B mpobex
3a HUMHP}
if ok then
begin {ecan y=nli], To x:=i-e uma Tuna color:}
iz=—1; repeat i;=i+1 until (y=n[i])or(i=>5);
if y<>n[i] then ok:=false else
begin x:=red;
for it=0 to i—1.do x:=succ(x) end
end;
if not ok then writeln (“HeBepHOe 3Hauenme THna cclor’) "
10.10. {var vl: packed array [1..5] of char;
i,j:integer;}
k:=0; vl:=v; {konupoBarue v B vl,
nHage V[i]—omun6xa})
for i:=1 to 200 do
begin j:=0; repeat ji=j+1 until (s[i]l=v1[j])or(j=>5);
if s[i]=vl[j] then ki=k-}1
end
10.11. program pycckueGyksn (input,output);
const n=60;
var p:packed array [1..32] of char;
c:char; i,j:integer;
begin p:="'a6Brae:K3uiKIMHONPCTYPXIYIIUIBEILIOA
for i:t=1 to n do
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begin read(c); j:=0;
repeat ji=j41
until (c=pl[jl)or(j=32);
if c=p[j] then write(c)
end; .
writeln
end.
10.15. 6) {mouck B s GykBH ‘W’ unum mpoGena:}
it=1; while (s[ij<>'w’)and(s[i]<>* ¥ do i:=i4-1}
if s[i]='w’ then )
{cmBur crexyiomux 3a ‘w’ 6yxB Ha | MO3HUHIO BJIEBO M 3anHEh
mpoGesia BMeCTO MocjefHe# GyKBEHI:}
repeat i:=i+41; s[i—1]:=s[i] until s[i]=* 4
) {mouck B s 6ykBH ‘X’ mau mpoGena:}
ir=1; while (s[i]<>'x")and(s[i]l< >’ ¥) do i:=iJ-1}
if s[i]="x" then
begin s[i]:="'k’; {samena ‘x’ Ha 'k}
{BctaBka ‘s’ s3a 'k’ um caBur mocsepyomux GyKB BipaBo:}
b:="s’; {BcTaBnsiemas JiuTepa}
repeat ii=i-1; {kyaa BcraBasiTh}
c:=s[i]; {ocBoGoguth Mecto AAS b}
s[i]:=b; {BcraBka b}
b:=c {HoBaf BCTaBJseMas JHTepa}
until b=""!
end

11, ®YHKUHUH U NPOLEAYPBI

11.1, 6) function sign(a:real):integer;
begin if a<0 then signi=—1 else
if a>0 then sign:=1 else signi=0
end;
z:=(sign(x)--sign(y))sign(x--y)
11.2. program shtg (input,output);
var x,y:real;
function sh(z:real):real;
var e:real;
begin e:=exp(z); shi=(e—1/e)/2 end;
function tg(z:real):real;
begin tg:=sin(z)/cos(z) end;
begin read(x);
yi=sh(x)«tg(x4-1)—sqr(tg(24-sh(x—1)));
writeln(y)
end,
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11.3. function KoHT(s:cTpaHa):KOHTHHEHT;
begin case s of
Asctpus,Uranns, llBenus: xont:=EBpona;
T'ana: KoHT:=Ad{pHKa;
IMepy,CIIIA: koHT:=AMepHKa
end
end;

if xont(x)< >xkoHT(y) then t:=not t
11.4. function crenenn(x:real; n:Haryp):real;
var i:integer; y:real;
begin y:=1; for i:=1 to n do y:=y=x;
CTeNeHb: =Yy
end;
b:=crenens(2.7,k)41/crenenn(a--1,5)
116. a) 286
11.8. program muomags (input,output);
var a,b,c,d:real;
procedure meumjiom(x,y,z:real);
var p:real;
begin if (x-4y>2z)and(y-+z>x)
and(z-}-x>y) then
begin p:=(x+y-+2)/2;
writeln(sqrt(ps(p—x)=
(p—y)x(p—2))
end
end;
begin read(a,b,c,d); {a,b,c,d >0}
neunJou(a,h,c); neyngom(a,b,d);
neunJomy(a,c,d); neunom(b,c,d)
end.
11.9. 6) 0 u 7; B) obpamenue R(sqr(c)--c,d) HezomycTuMO,
11.10. 6) O6a oGpaieHuss HeJIOMYCTHMEI;
B) procedure cokp(a,b:integer; var p,q:integer);
var al,bl,f:integer;
begin al:=abs(a); bl:=abs(b);
while (al< >0)and(bl< >0) do
if al>bl then al:=al mod bl
else bl:=bl mod al;
if al=0 then f:=bl else fi=al;
pi=a div f; q:=b div {
end;

c:=0; di=1; {c/d=0}
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for it=1 to 20 do
coxp(cxi-d,ixd,c,d) {c/d+41/i=(ci+d)/(di)}
11.11. a) O6a o6pameHHsT HeXONYCTHMbI;
B) procedure maxmin(var x,y:real);
var r:real; ,
begin if x<y then begin ri=x; x:=y; y:=r end end;

maxmin(a,b); maxmin(a,c); {a=max}
maxmin(b,c); {c=min}
11.12, 6) procedure sum(var X,y,z:BeKTop);
var i:integer;
begin for i:=1 to n do z[il:=x[i]-}+y[i] end;

sum(a,b,d); sum(d,c,d)
11.18.
program Muorouaenn (input,output);
const n=30;
type Bekr=array [0..n] of real;
var a,b,c:BexT; X,y,Z,d:real;
procedure BBOA(Var V:Bekt); {BBOX BeKTOpa}
var i:integer;
begin for i:=0 to n do read(v[i]) end;
function smau(var v:Bekt; tireal):real;
{snauenue MHOrOYJeHa ¢ KO3(pGhHUHEHTAMH U3 V B
Toyke t}
var s:real; i:integer;
begin s:=v[0]; for i:t=1 to n do s:=sst-}-v]i];
3Hau:==Ss
end;
begin
BBOJA(a); BBOA(D); BBOA(C); read(x,y,z);
d:=(sqr(3nau(a,x))—snau(b,y))/3uau(c,x}z);
writeln(d)
end.’
11.24. 0.0 2.0
11.25. procedure cas(var s:mkana; ki:capur);
var i:integer; t:mxana; {BcnomoraregabHbIR
MaccuB}
begin {t[n—k-1..n}:=s{l..k]:}
for it=1 to k do t[n—k-}i]:=s]i};
{t[1..n—k]:=s[k+-1..n]:}
for ii=k-1 to n do t[i—k]:=s]i];
si=t
end
11.27. function F(m,n:neotpuu):real;
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function fact(k:neoTpun):neorpun;
var i,p:integer;
begin p:=1; for i:=2 to k do p:=p=i;
fact:=p end;
begin F:=fact(n)sfact(m)/fact(n4m) end
11.28. procedure mpeoGp(var Xx,y,a,b:Bektop);
procedure BcTaBKa(var w,v:Bekrtop; n,d:integer);
{w[n..n4-d—1]:=v[1..d]}
var i:integer;
begin for i:=1 to d do w[n—1-i}:=v[i] end;
begin Bcr2BKa(X,a,1,8);
BcTaBka(y,b,6,6);
BcTaBka(y,a,17,4)
end
11.32. JlokanbHue: X, Y, z, ¢; I106ansHbe: vect, integer, index, a, b.
11,33. a) 8 true; a 5; 6+, 22 6)9B) 6678 6234
11.40.
program .ntegrals (input,output);
var c,d:real;
function fl(x:real):real;
- begin fl:=sqr(arctan(x)) end;
function f2(x:real):real;
Lbegin {2:=sin(exp(10sx)) end;-
function int(function f(x:real): real a, ' bireal;
n:integer):real;
var h,sireal; itinteger;
"begin hi=(b—a)/n; s:=(f(a)-}i(b))/2;
for i:t=1 to n—1 do si=s-f(a-}ixh);
int:=hss
- end; {of int}
‘begin read(c,d);
writeln(gnt(fl,c,d,20)--int(i2,0,3.1415927,100))
-end.
11.44. 2 1 false
11.46. function next:char;
var c:char;
begin repeat read(c) until c< >* % next:=c end;

k:=0; while next< >** do ki=k+1

12. PEKYPCHHA

12.1, fib(2)=2; fib(4)=5.
12.2. TIpaBuJbHoe: I).
12,3, function pow(x:real; n:integer):real;
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begin if n=0 then pow:=1 else
if n<0 then pow:=1/pow(x,abs(n))
else pow:=xspow(x,n—1)
end
12.4. function C(m,n:integer):integer;
" begin if (m=0)or(m=n) then C:=1
else C:=C(m,n—1)4}
C(m—1,n—1)
end
12.5.
function IToromox(a,b:nma):boolean;
var f,m:ums;
begin if (a=b)or(a=ret)or(b=ner)
then Ilotomok:=false
else
begin f:=Oren(b); m:=MaTtb(b);
if (a=f)or(a=m)
then ITotomox:=true else
{pe6eHOK NMOTOMKa—TaK:Ke NMOTOMOK}
if Iloromok(a,f) then IlTotomox:=true
else IToromox:=ITotoMox(a,m)

end
end
n—10 npu n>100,
12.7. fw:{ 91 ulxaiaqe.
12.9.

function min(var x:BexTop):real;
function minl(k:integer):real; {min x[k..n]}
var m:real;
begin if k=n then minl:=x[n] {min x[n..n]=x[n]}
else
begin {min x[k,.n]=min(x[k],
min x[k-+1,.n])}
m:=minl(k-}1);
if x[k]<m then minl:=x[k]
else minl:=m
end
end; {of minl}
begin min:=minl(l) end
12,11, function sum:real;
var x:real;
begin read(x); {1-e uncyo}
if x<0 then sum:=0 else
{cymma Bcex uucen=1l-e yncI0-}-cymma
OCTaJIbHbIX }

139



sum:=x-{-sum
end
12.15.
program formula (input,output);
functionF:integer;
{F uuraer u3 Hayaja BXOAHOro aiija JHTepH, o6pasylouiue
3aKoHYeHHYI0 (opMyJy, H BHIYMCJSET ee 3HAaUYeHHE KaK meJsoe}
var c,op:char; x,y:integer;
begin read(c);
if (¢>="'0"and(c<="9")
then {mudpa ectv dopmymaa} F:=ord(c)—ord(’0")
else {#auajsace ¢opmyJaa Buia (x op y)}
begin x:=F; read(op); y:=F;

case op of
'+ Fi=x+y; '—'i Fi=x—y; '&': Fi=xxy
end;
read(c) {npomycxk )’}
end
end; {of F}

begin writeln(F) end.

13. KOMBUHHUPOBAHHBIE THIIbL.,
ONEPATCP NPUCOEAHHEHHUA

13.1. 6) type Bpema=record uac:0..23;
muH,cek:0..59 end;
k) type crpoka=packed array [1..12] of char;
BEJ{OMOCTb==
record mpexMeT:CTpOKA;
HoMmeprpynnsi:integer;
nata:record u:l1..31; m:1..12;
r:integer end;
cTygmeHTH:array [1..25] of
record aMHIHSAICTPOKA;
HOMep3aukHHXK:integer;
oueHka:2..5
end
end
13.2. function Grer(var K1,K2:xapTa;
KM:macTp):boolean;
begin if Kl.m=K2.M then 6peT:=KI1.1>K2.x
else Gper:=Kl.Mm=KM
end
13.3. procedure CamasBericoxas(var C:cnucox);
var m,i:integer;
begin m:=1,;
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for i:=2 to 30 do
if C[i}.Beicora>C[m].Bricora then m:=i;
writeln(C[m].uasBanue)
end
13.6. 6) d:=sqrt(sqr(p1{x]—p2.x)+sqr(p1[yl—p2.y))
13.7. with Anpl do
begin ropoa:='MockBa ‘; yanna:=’ApGar
nom:=1; kBapTHpa:=5
end;
App2:=Anpl; App2.kBaprupa:=I17
13.8. IlpaBuawHo: 6), B), ).
13.10. z.re=z.im=1; w.re=0, w.im=—1I;
p.x=p.y=2; re=2
13.14.
6) procedure creacex(var t,tl:Bpems);
begin tl:=t;
with t1 do
if cek <59 then cex:=cek-}-1 else °
begin cek:=0;
if Muu<59 then mun:=mun-}-1 else
begin MuH:=0; yac:=(uac}1) mod 24 end
end
end
13.16.
a) function pasHo(var a,b:pan):boolean;
begin paBHO:=a.uHCxb.3HaM=Db,ync/+a.3HaM end

14. MHO)KECTBEHHBIE THIIBI

14.1. 6) BosMoxHHe 3HAYeHHS IepeMeHHHIX:
x: [ 1 (0], 11, [0.1];
y: [ 1, [al, [b), [c], [a,b], [a,c], [b,c], [a,b,cls
z [, ['#].
14.2, 27,
14.3. type A=set of penbnenemu; B=set of mu..nTy
14.4. HenpaBuabHO onpele/IeHB THIB mouku, Gannole, M3, M4,
14.5. He mHoxecTBa: X), 3), H).
14.6. a) [2,5,6]; 6) [ ]; B) ommuGKa.
14.8. a), 1), e), k)—false; 6), B), X), X), 8), u)—true; a), M) —
omnGKa.
14,10. function cyer(var s:ctpoxa):integer;
var ik:integer;
begin k:=0;
for it=1 to 100 do -
if s[i] in ['0’,./9","+",'—*"+"] then ki=k+1;
: 141



cuet:=k
end
14.13. function card(A:M):integer;
var p,k:integer;

begin k:=0;
for p:=0 to 99 do if p in A then ki=k+I;
card:=k
end
14.14. procedure print(A:letters);
var c:char;

begin for c:='a’ to * 2 do
if ¢ in A then write(c);
writeln
end
14.16. TlpaBuabuo: T), X).
14.17. a) [1..5}; 6) [ }; B) [1,3,5]; 1) [1..8]; &) [3..6]; e) [1,2];
®) [1.553) 24 [ Ex) s [ M
14.18. a) [3..5,7..10,13]
14.19. a) [ ]; 6) AsB.
14.21. x:=[8..22]; y:=[11,13,17,19]; z: _x—y,
14.23. a) B:=A-[x]; 6) B:=A—[x]
14.24.
a) function digits(n:natyp):naryp;
var sd:set of 0..9; d:0..9; k:integer;?
begin {BrizeseHWe cnpaBa HaJeBO UM(DP M3 N M 3aNUCh HX B MHO-
xectBo sd:}
sd:=[ 1;
repeat d:=n mod 10; sd:=sd--[d];
n:=n div 10

until n=0;
{moncuer umcsia snementoB B sd:}
k:=0;
for d:=0 to 9 do if d in sd then k:=k-I;
digits:=k
end
14.25.

a) program mnepBeieBXxoxaenus (input,output);
var let:set of ‘a’..’z’; c:char;
begin let:=[ |; {MHOXecTBO GyKB B paccMOTpEHHON 9aCTH TeKcTa)
read(c);
while c< >".f do
begin if not(c in let) then {l-e Bxoxnenue}

begin write(c); let: _Iet—l—[c] end;
read(c)
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end;
writeln
end.

15. ®AAJIOBBIE THMBI

15.2. a) 7; 6) 10; B) 21
15.4. function orpuu(var s:cepus):real;
var sum,Xx:real;
begin reset(s); sum:=0;
while not eof(s) do
begin read(s,x);
if x<0 then sum:=sum--x end;
OTpHI=sum
end
15.6. function ymop(var r:paz):boolean;
var x,y:0..999; ok:boolean;
" begin reset(r); read(r,y); ok:=true;
while not eof(r) and ok do
begin x:=y; read(r,y); oki=x<y end;
ynop:=ok -
end
15.7. function eq(var t1,t2:texcT):boolean;
var cl,c2:char; ok:boolean;
begin reset(tl); reset(t2); ok:=true;
while not eof(tl) and not eof(t2) and ok do
begin read(tl,cl);
read(t2,c2); ok:=cl=c2 end;
eq:=ok and eof(tl) and eof(12)
end
15.11. a) 1, 3; 6) 9, 4, 1
15.12. procedure nudpr(var s:cTpoka; var titekcr);
var i:integer;
begin rewrite(t);
for ir=1 to 100 do
if sfi] in ['0*..79} then write(t,s[i})
end
15.14. procedure nmpucs(var f,g:FB);
var b:beolean;
begin reset(g); rewrite(f);
while not eof(g) do
begin read(g,b); write(f,b) end
end
15.17, function less(var f:reals):integer;
var k:integer; x,s:real;
begin {mozcuer cpeagHero apugMeTHUECKOro:}
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reset(f); k:=0; s:=0;
repeat read(f,x); k:=k-1;
si=s-+x until eof{f);
si=s/k;
{noBmiit mpocMotp f u moacuer aneMeHTOB<s:}
reset(f); k:=0;
repeat read(f,x);
if x<s then ki=k-1
until eof(f);
less:=k
end
15.21, a) procedure addl(var t:rexecr; c:char);
var d:char; sitekct; {BcoMoraTespbHBEIi
oaitn}
begin {komupoBanue t B s:}
resel(t); rewrite(s);
while not eof(t) do
begin read(t,d); write(s,d) end;
{3anuce ¢ u s B ti}
reset(s); rewrite(t);
write(t,c);
while not eof(s) do
begin read(s,d); write(t,d) end
end
15.22. a) 2; 6) 4; B) omu6ka; r) 2
15.23, a) ‘a’; 6) omnbka; B) '1’, 2’, '3'; 1) '1’, '3, ‘2.
15.25, procedure npucs(var f,g:®);
begin reset(g); rewrite(f);
while not eof(g) do
begin write(f,gt); get(g) end
end
15.26, function mid(var f:FR; var m:real):boolean;
var k,i:integer;
begin {moxcuer k—uncaa snementoB B f:}
reset(f); k:=0;
while not eoi(f) do
begin ki=k-1; gel(f) end;
mid:=odd(k);
if odd(k) then {momck cpepnero anemenra}
begin reset(f);
for it=1 to k div 2 do get(f); m:=f1}
end
end
15,31, procedure triangle(var t:text);
var c,d;char;
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bégin rewrite(t);
for di= 1’ to 9’ do
begin for ci= ‘1’ to d do write(t,d);
writeln(t)
end
end
15.33. a) function empty(var t:text):integer;
var k,d:integer;
begin reset(t); k:=0;
while not eof(t) do {uuka no crpokam}
begin d:=0; {d—n1una ouepenHOH
CTpOXH}
while not eoln(t) do
begin d:=d-1; get(t) end;
if d=0 then k:=k-1;
get(t) {mponyck «KoHIa CTpOKH»}
end;
empty:=k
end
15.35. a) function count(var t:text):integer;
var k:integer; c:char;
begin reset(t); k:=0;
while not eof(t) do
begin {yuer mepBoit GyKBbH CTPOKH:}
read(t,c); if c="d’ then ki=k--1;
readln(t) {mponyck ocraTka
CTPOKH}
end;
count:=k
end
15.36, procedure mpucs(var tl,t2:text);
begin reset(t2); rewrite(tl);
while not eof(12) do
if eoln(t2)
then begin writeln(tl); get(t2) end
else begin write(t1,t21); get(t2) end
end
15.39. procedure 3an(var l:cnucok; var t:text);
var i:integer;
begin rewrite(t);
for i:=1 to 100 do writeln(t,I[i])
end
15.40. function max(var t:text):real;
var m,Xx:real;
begin reset(t); read(t,m);
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while not eof(t) do
begin read(t,x); if x>m then m:=x end;
max:=m
end
15.42. with d do
writeln (uncro:l,%.’,mecan:1,”.”,ron:4)
15.47, program formatting(BOOK);
const d=60; {n1nHa «HOBHIX» CTPOK}
var BOOK,COPY:text; c:char; k:integer;
begin {nepenucs BOOK B COPY ¢ ynajeHneM «KOHIOB
CTPOK»:}
reset(BOOK); rewrite(COPY);
while not eof(BOOK) do
if eoln(BOOK) then get(BOOK) else
begin read(BOOK,c); write(COPY,c) end;
{nepenoc texcra B BOOK ¢ ¢popmaTnpoBanuem:}
reset(COPY); rewrite(BOOK);
k:==0; {k-——nOpsiAKOBEIi HOMep JHTEPH B CTPOKe}
while not eof(COPY) do
begin read(COPY,c); write(BOOK,c); ki=k-1;
if (c="."Yor(k=d) then
begin writeln(BOOK); k:=0 end
end
end.

16. CCbIJIOYHDBIE THUIbI. CITHCKH

16.1. 6) 4
16.2. cm. puc. 24.
16.3. Henpasuapube: 6), 1), e), X), H), K), a), M),

a_ b ¢ .
r[—{tree] o 1, | S e I }l/rJ
o —s[77]
Puc. 24 Pnc. 25

16.5. cm. pue. 25.
16.6. r) cm. puec. 26.
16.8, type D=0..9; A=1D;
C=1B; B=record p:real; q:C end;
16.9. 6) type C=+4char; A=14R;
R=record {1:C; {2:A end;
var p,q:A; x:C;

(il
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new(p); new(q); '
new(x); xt:=‘a’; phfli=x; pt.f2:=q;
new(x); xt:='b’"; gt.fl:=x; q}.f2:=nil
16.10. 1) q:=p; p:=pt.caex; dispose(q)
16.12. 6) function negl (var X:BeKTOp):CCHIJIKA;
var i:integer; t:boolean;
begin i:=0;
repeat i:=i4-1; t:=x[i]4<0
until t or (i=100);

if t then negl:=x[i] else negl:=nil
- end

PLF— 5] - KN

Puc. 26

16.14. B) {cnucok Ge3 saryaBHOTO 3BeHa}
procedure 3amena (L:cmucok; E1,E2:T3);
var p:CIHCOK; {CCBIIKA Ha OyepexHOe SBEHO}
begin p:=L;
while p< >nil do
begin if pt.snem=EIl then pt.smem:=E2;

p:=pt.caen {mepexon K caenywowemy 3BeHy}
end

end;

I) {CrHCOK C 3aryIaBHEIM 3BeHOM}

function ymop(L:crmucok):boolean;
var p,q:CnHcoK; {CCBIKH Ha napy

COCelHHX 3BeHbeB}
ok:boolean;
begin ok:=true;
p:=Lt.caen; {nil nau ccrka na 1-3Beno}
if p<>nil then
begin q:=pt.caen; {nil unu ccolnka Ha
2-e 3Beno)
while (g< >nil) and ok do
begin ok:=p#t.ssem < =qt.smem;

pi=q; g:=qf.cren {mepexox K caex. mape}
end
end;
ynop:=ok
end

16.16. a) {cnncor ¢ sarnaBHEM 3BeHOM)}
function newlist(var f:daitn):cimncok;
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var L,p,q:cnucok; x:T3;
begin reset(f);
{cospatp 3arnaBHoe 3BeHo:} new(L);
:=L; {cchIKa Ha noc/iefiHee M3 CO3LAHHLIX
3BeHbEB}
while not eof(f) do
begin read(f,x);
{cosnan; 3BEHO C x:} new(q); qt.saeM:=x;
{ro6aButh ero sa p:} pt.caeni=q;
{o6baBUTL ero mocaefHEM:} pi=(q

end;
pt.caen:=nil; {sanncatp nil B nocaesuee 3aBeno}
newlist:=L

end

16.18. n) {cnucok Ges sarsiaBHOro 3BeHa}
procedure BcraBka(L:cmucok; E,E1:T3);
var p,q:cnucok; eq:boolean;
begin {mouck smena c¢ E:}
p:=L; eq:=false;
while (p< >nil) and not eq do
if pt.aneMm=E then eq:=true
else p:=p*t.cuex;
if eq then {BcraBxa El nepep E}
begin {BHumanue—rtpiok: 3anuck El B 3BeHO p
Bmecto E u Bcraska E 3a’sBenom p:}
pt.anem:=El; new(q); qt.amem:=E;
gt.caep:=pt.caen; pt.caeni=q
end
end
16.19. 1) {cnucox ¢ 3araaBHHIM 3BeHOM}
procedure yranute(L:cnucox);
var p,q:CrnHCOK;
begin {mokck mpexmocien. (p) H nocsex. (q) 3BeHbeB:}
p:=L; q:=pt.caexn;
while gt.cien< >nil do begin p:=q; q:=qt.caen end;
" {yRaJeiine NocJenHero 3pena:} .
dispose(q); pt.caen:=mnil
end .
16.20. program reverse (input,output);
type cnHCOK==13BE€HO;
sBero==record sJseMm:char; caes:cnicor end;
var L,p:cnucok; c:char;
begin {BBOX /MHTep TeKCTa H 3aNHCh HX B OGPAaTHOM MNOPALKe
cnucok L (Ges saryaBuoro 3Bena):}
L:=nil; {cch/IKa Ha MOCTPOEHRYIO YACTh CNHCKa}
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a)

read(c);
while c<>".! do
begin {no6aBuTh ¢ B HayaJo cmHCKa:}
new(p); pt.saem:=c;
pt.eqen:=L; L:=p; read(c)
end;
{neuars sutep ms L:}
while L < >nil do
begin write(L4.sxem); L:=L%.caen end;
writeln
end.
16.23. ) {cmucKM C 3aTJIaBHBIMH 3BEHBAMH}
procedure append(L1,L2:cnucox);
var pl:cmuCOK;
begin {momck komua cmucka LI:}
pl:=L1; while plt.cnex< >nil do pl:=plt.caen;
{scraBka B komen Ll ccenku Ha l-e 3Beno L2:}
plt.cmen:=L2t.caen
end
16.24. {cnucku Ge3 3arJaBHBIX 3BeHbeB}
function memb(L:cnucok; E:T3): boolean;
begin if L=nil then memb:=false else
if Ll.ssiem=E then memb:=true
else memb:=memb(L1.caex,E)
end;
procedure delete(var L:cnucox; E:T3);
var p:CIHCOK;
begin if L < >nil then
if Lt.snem=E then {ynamurts l-e 3BeHno}
begin p:=L; L:=L+4.cnex; dispose(p) end
else {ynaauts E u3 «xBocra» cmucka
H 3anucath B l-e 8BEHO CCHIIKY HAa H3MEHEHHHI «XBocT»:}
delete(L4.caen,E) >
end
16.29. 6) {cnmucku Ges 3arnaBHEIX 3BEHbEB)
procedure firstletters(L:cmucok);
begin while L< >nil do
begin if L{.smeM< > nil
then write(L$.ssem4.6yxBa);
L:=L14.caex
end;
writeln
end
16.33. a) function empty(L:cuucok2):boolean;
begin empty:=L4t.caea=L end;
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6) procedure revprint(L:cnncor2);
var p:CIHCOKZ;
begin p:=L4.npen; {nocreanee speno}
while p<>L do begin write(pt.azem); p:=pt.npex end;
writeln
end

17. OYEPEJM, CTEKH, IBOHYHBIE NEPEBbLS

17.1. a) type ouepenb=record nau,xon:0..n;
mac:array [l..n] of T2O
end;
procedure OUHMCTOUY(var Q:ouepens);
begin Q.rau:=1; Q.xon:=0 end;
function ITYCTOUY(var Q:ouepenn):boolean;
begin ITYCTOU:=Q.xou=0 end;
procedure BOYEPEb(var Q:ouepeznp; x:T20);
var i:integer;
begin with Q do
begin if xon=n then {ouepexs y mpasoro xpas}
if mau=1 then {sansar secy mac} OLUMBKA(l)
else {caBHI K JIeBOMY KpaIo}
for i:=Hau to kon do
Mmac[i—Hau+-1]:=mac[i];
KOH:=KOH-}-1; Mac|koH]:=X
end
end;
procedure UBOUEPEIH(var Q:ouepenn; var x:T20);
begin if TTIYCTOY(Q) then OIIMBKA(2);
with Q do
begin x:=Mac[nau];
if pau=kon then {6mn 1 snement}
OUHCTOY(Q)
else Hay:=Hau--1
end
end
17.2,
a) procedure neuars(var f:FR; a,b:real);
var Q1,Q2:ouepenp; {T2O0=real} x:real;
begin reset(f); OUMCTOU(Q1); OUYHCTOU(Q2);
{neuats umucen <a, samucp B Ql uncen €[a,b] u
sanucy B Q2 uncen >b:}
while not eof(f) do
begin read(f,x);
if x<a then write(x) else
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if x<=b then BOUEPEIb(Q1,x)
else BOUEPEb(Q2,x)
end;
{meuats uncen us QI u Q2:}
while not ITIYCTOY(Q!1) do
begin U30UEPEIH(QI,x); write(x) end;
while not TTYCTOY(Q2) do
begin UBOUYEPEJIN(Q2,x); write(x) end;
writeln
end
17.4.
B) function formula(var t:text):integer;
var S:ctek; c,0p,X,y:char;
begin reset(t); OUUCTEK(S);
while not eof(t) do
begin read(t,c);
{o6paBorka ouepenHoit muTepsl Texcra (autepn ‘(*
u /,’ urHopupymores):}
if ¢ in [/0’../9","M’, ‘m’] then BCTEK(S,c) else
if c=")’ then {xomen cdopmyasl BuZa op(X,y)}
begin {B xoHue CTeKa HAaXOXHTCA TPOHKAa 0Op Xy,
OHa yjaJisfieTcs U3 CTEKJa, BEHIIOJNHSETCS
omepauus op M pe3yJbTaT 3aMHUCHIBAETCS

B CTeK:}

M3CTEKA(S,y); U3CTEKA(S,x); U3CTEKA(S,op);
case op of

‘M’ {max}: if x>y then ci=x

else c:=y;

‘m’ {min}: if x<y then ci=x else c:=y
end;
BCTEK(S,¢)

end

end; {of while} ¥
{B cTeke ocTasach OofHa Hu(ppa==3HAYeHHe BCel
dopmydsl; nubpa MEPeBOIUTCA B LEJOe YHCJIO:}
M3CTEKA(S,¢); formula:=ord(c)=~ord('0’)
end
17.7.
6) function count(T:mzepeBo; E:TDMI):integer;
. var S:crexk; k:integer;
begin OUMCTEK(S); k:=0; {uncmo epurmn ¢ E}
while T< >nil do
begin {T==ccrka Ha OyepefHyIO Bepiuuuy}
if T{.onem=E then ki=k--1;
{nepexon K caepyiomefi BepumuHe:}
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it Tt.nes< >nil then {ects BetBH BaIEBO}
begin {npaByio BeTBb, ecam ecth,—B crek:}
if Tf.npas< >nil then BCTEK(S,T4.npag);
{untu Bneso:} T:=T4.JeB
end
else if Tt.npaB< >nil then {ugrn Bnpaso:}
T:=T4.npas
else {HeT 0Genx BeTBeii}
begin {BasiThb BeTBb M$ CTeKa M HATH mO Heii:}
if [TYCTEK(S) then T:=nil {xouen
npocMorpal
else UBCTEKA(S,T)
end
end; {of while}
count:=k
end;
x) procedure levels (T: zepeso);
var Q: ouepenn; n,kkl:integer;
begin :
if T<>nil then
begin CUUCTOY (Qy);
n:=0; BOUEPEIDb (Q,T); ki=1;
repeat {LlHKJ 1O ypPOBHAM}

{B ouepean Q naxomstca Bce (k) BepmHHE! (CCHUIKHM Ha
HHX) n-ro ypoBHs fxepeBa. OHHM CYUMTHBAIOTCA H neya-
TaloTCH, H OJHOBpeMeHHO B KoHen Q 3aHocartcs Bce (k1)
WX JOuepHHE BEPIIMHEI, T. €. BepWHHH (1} 1)-ro yposus.}
write (n, ’-if ypoBenp:’);
k1:=0;
for ki=1 to k do
begin U3OUEPEIN(Q,T);
write ( ’,Tt.a7em);
if Th.nes <> nil then
begin BOUEPEDb(Q,Tt.xeB); kl:=kl41 end;
if T4.npas <> nil then
begin BOUEPEID (Q,T4.npas); kl:=kl-1 end
end;
writeln; {koHel neuaTH n-ro ypoBHs}
n:=n-+1; ki=kl {sa caesyomufi ypoBenb}

until k=0
end
end
17.8. 6) function count (T:gepeso; E:T3M):integer;
var k:integer; .
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e)

begin
if T=nil then count:=0 else
begin if Tf.amem=E then ki=1 else k:=0;
count:=k--count(T4.s1eB,E)-}-
count(T+.mpas,E)
end
end;
function height(T:zepeBo): integer;
var hl,h2:integer;
begin
if T=nil then height:=—1 else
begin hl:=height(T4.nes);
h2:=height(T+.npas);
if h1>h2 then height:=hl1-1
else height:=h2-}1
end
end
17.10. procedure copy(T:zepeso; var Tl:nepeso);
begin if T=nil then Tl:=nil else
begin new(T1); T14.smem:=T4.2qem;
copy(Tt.nes, T14.aeB);
copy(Tt.npas,Tl{.mpag)
end
end

17.14
procedure ocsoG(var T:pepeso);
{BcoMoraTesbHas mpoleaypa: OCBOGOAHTbL NAMATh, 3AHUMAEMYIO
nepesoM T, u T:=nil}
begin
if T<>nil then
begin ocBo6(T*t.ne8); oco6(Tt.npas);
dispose(T); T:=nil
end
end;
procedure ynpocruts(var T: nepeso);
var T1,T2: gepemo;
begin
if Tt.snem in [-',—,’%’] then
begin
{cnauana ynpocTuTh omepanir Gopmy.ie:}
ynpoctuth(Tt.ne8); ynpoctuts(T4.npas);
T1:=T#t.nes; T2:=T*t.upas;
{ynpocTuth camy dopmyny:}
if (Tt.2nem=""} and (T14.s71em="0") or
(T4.snem="+") and(T14{.smem="1")
then {(041f), (I+f) — f}
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begin dispose(T1); dispose(T); T:=T2 end
else
if (Tt.oaeM in [, *—'1) and
(T24.9mem="0") or
(Tt.amem="%") and (T2¢}.s;mem="1")
then {(f+0), (f—0), (fx1) — f}

begin dispose(T2); dispose(T); T:=TI1 end
else

if (Tt.amem="+") and
((T14.2mem="0") or (T24.amem=="0"))
then {(0«f), (f+0) — 0}
begin ocBo6(T+.neB); ocBo6(T4, npas);

Tt.onem:="0" end
end

end
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N3JATEJIbCTBO «HAYKA»

[VIABHASI PEOAKIMS
@®H3HMKO-MATEMATHUYECKOU JIUTEPATYPHI

BBIUJET B CBET B 1990 r.:

Ossaxonos B, 1. ®opr-cucTeMbl POrpaMMHPOBAHUSI TEPCOHANb-
Bex IBM.

flBasieTcss npPOJOJ/IKEHHEM CHPAaBOYHHKOB aBTOPA, BEHILENIIHX B K3~
narenncrBe «Haykan. BrepBoie B oTeyecTBeHHON JHTepaType paercd
06CTOSITENbHOE ONHCAHHEe BceX HanGoJslee BaXKHBIX COBPEMEHHBIX MAacco-
BHX Bepcuii fiseika PopT, BKJIOYAs pacIlMpeHHble BEPCHH, a TaKKe
MeTOIMKH pa3paGoTKH Ha HHUX NaKeTOB NpHKJIAAHHX mnporpamm. Ilo
MHPOTE OXBaTa ONHCAHHBIX BepcHii DoOpT-cHCTEM [POrpaMMHpPOBAHHS
H #X PaCIUpRHHil, a TAaKXKE [0 YUCIY KOHKDETHHX NPUMEPOB KHUTa
He HMeeT aHaJOroB B MHDOBOH JIHTEpaTy pe.

Ina HayuyHBIX 1} HHXEHEeDHO-TEXHHYECKHX paGOTHHKOB, CTYJCHTOB
BTYy30B, [pOI'PaMMHCTOB H MacCOBBLIX [0JIb30BaTeJIeH-Hen podecCHOHAOB.

3akas3bsl Ha KHUTY NpPHHHMAOTCA BceMH MarasuHaMu CoOO3KHHTH
# AKajeMKHHTH, PaclpocTpaHSOmMUME (QH3HKO-MaTeMaTHYECKYIO JIHTe-
parypy. <

B AdHOTHPOBaHHOM TeMaTHYECKOM fJlaHe BHIIYCKA JIHTEPATY PH
Ha 1990 r, kuura B, I, HdpsionoBa sanHumaer nosuumio 176,



H3IOATEJIBCTBO «HAVYKA»

TJIABHASl PEJAKUUA
OU3NKO-MATEMATUUECKON JIUTEPATYPHI

BBIMIET B CBET B 1990r.¢

fMapunyy A. A. llporpaMMHpOBaHHE HA AJrOPHTMHUECKHX A3bIKaX.

> MsnaraioTcsi OCHOBH NPOTPAMMHPOBAHMSI HAa aJITOPHTMHUECKHX
ssbikax beficux, Poprpan IV u IIVI/I. Cneunanbuas riapa comepHuT
ofmre cpefeHus o passutun DBM, coBeplIeHCTBOBAHHH ajropHTMHUE-
CKHX f3HKOB M TPHHUHIOB pewieHus sagau Ha IIOBM. Paccmorpenn
OCOTEHHOCTH BXOAHEIX $H3HKOB HEKOTOPHX IIHPOKO HCIOJb3YyeMEIX
TPaKCIATOPOB.

2-e u3n.— 1983 r.

Jlns cTyReHTOB BY30B.

-3akassl Ha KHHIY IDHHHMalOTC BceMHM MarasuHamu COW3KHHTH
u AXajJleMKHUTH, PaCNpPOCTPaHAIOMMMH QHUSHKO-MATEMATHUYECKYIO JAHTe-
parypy.

B AHHOTHDOBAHHOM TEMATHYECKOM NJaHe BHITYCKA JHTEPaTypH
Ha 1990 r. kpura A. A, Ilapunyy 3anumaer mosuuuio 177,



HU3IATEJIBCTBO «HAYKA»

I'JIABHASI PEOAKLHMSA
PHU3UKO-MATEMATHYECKON JIMTEPATYPHI

BHIVIAET B CBET B 1990 r.:

Mamunronos A. T, Kynas6a B. B.,, Kocaueunro C. A,
Vxacton H. A. Onrumusauust CTpyKTYp pacnpeieNeHHBIX 6a3 paHHbIX
B ACY.

Msnoxenbl METOAL ynopsJovyeHHS H ONTHMH3aUMH CTPYKTyp pac-
npepfeNeHHbIX 6a3 ganHubix (PBJl) Ha sTanmax mpejnpoeKTHOTO aHAMH2a,
TeXHHYeCKOTo MpoekTHpoBanus M 3skcnayarauud ACY. Ilpusegedst
MOJeJH, METOAB H aJrOPHTMBI aHalH3a H C1PYKTypH3alHH HpexMer-
HBIX o6nacTeil Mo/b30BaTe/lell H CHHTE3a ONTHMAAbHBIX IO Pa3MRYHBIM
KpUTEpUAM S5hPEKTHBHOCTH JOTHUECKHX M (HsHUeCKHX CTpykTyp PB.
PaccMOTpeHE! NMOCTAHOBKHM 3ajau, CTpaTerHd H METOAEl DPeopraHssa-
uuu PBJ.

Jlns paspaGoTyukoB 6a3 NaHHLIX M CHENHAJIHCTOB, 3aHHMAOMHUXCA
pa3paboTKOH aBTOMATH3HPOBAHHBEIX CHCTEM NPOEKTHPOBAHHA H yIpaB-
JIeHHS.

3akaskl Ha KHHTY NpHHUMAaOTC BCeMH MarasuHamMu Col03KHUTH
U AKajeMKHHMTH, PaclpOCTPaHSIOmMUMH (H3HKO-MaTeMaTHUECKYIO JIHTE:
parypy.

B AHHOTHPOBAaHHOM TEMaTHYECKOM IJIaHE BHINYCKa JHTepaTyph Ha
1990 r, kuura A. I'. Mamukounosa, B. B. Kyas6u, C. A. Kocaqe.'.ﬂ(o,
U, A. ¥YxacroBa saHuMaer mosuuuio 166.
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