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JIABOPATOPHAS PABOTA Nel
CPEJA IPOTPAMMUMPOBAHUSA VISUAL C++.
MMPOIr'PAMMUPOBAHUE JIMHEMHBIX AJITOPUTMOB

1.1. Kouconwsnwtii pestcum pavomut cpeont Visual C++ 6.0

[Iporpamma, co3naBaemas B cpeae Visual C++, Bcerma odopmiisieTcst B BUIE OT-
nenpHOTO TpoekTa. IIpoekt (project) — 3TO HAOOp B3aMMOCBSI3aHHBIX HCXOJIHBIX
¢aiioB, MpeaHa3HAYCHHBIX JUIS PEIICHUS ONPEACICHHOW 3aa4yd, KOMITWIISIIHS W
KOMIIOHOBKAa KOTOPBIX ITO3BOJISICT IMOJIYYHUTh BBINOJHAEMYIO mMporpammy. B mpoekr
BXOJIAT Kak (hailyibl, HEMOCPEJACTBEHHO CO3/[aBacMbIe TIPOTPAMMHUCTOM, TaK U (aiibl,
KOTOpBIC aBTOMATHYECKU CO3/IaeT U PEIAKTUPYET cpejia MPOrpaMMHUPOBAHMSL.

JI71s1 co31aHus HOBOT'O MPOEKTAa HEOOXOUMO:

* BeiOpath File — New;

* B OTKpBIBLIEMCS OKHE Ha 3akiafke Projects BoiOpats Tun npoexra Win32 Con-
sole Application;

* B moJie Project Name BBecTu ums ipoekTta, Hanpumep maylabl;

* B nosie Location BBecTu ums KaTtanora, B KOTOPOM OyJeT pa3MelIeH MPOEKT U
MOJHBIN MyTh K HeMmy, Hanpumep D:\WORK\mylabl. Karaior Takxe MOXHO BbI-
Opatb, ucnoinb3ys auaigoroBoe okHo Choose Directory, nns yero Hamo IIETKHYTb
MBIIIBIO 110 KHOTIKE ... ;

* yKazaTh TUI co3aaBaemoro npoekra — Win32 Console Application;

* IIEJIKHYTh MbIIBIO 110 KHONIKE OK;

* B OTKpBIBIIEMCS OKHE Mactepa npuiioxkeHuid Win32 Console Application —
Step 1 of 1 BbeIOpaTh An empty project (ITyCTOi MPOEKT) U MICIKHYTHh MO KHOTKE
Finish;

* B oTkphiBIIeMcs okHEe New Project Information (nndopmaiust 0 HoBoMm mpo-
€KT€) IEIKHYTh MbIlIbI0 110 KHOMKe OK.

Jlsiss paboThl ¢ KOHCOJIBHBIM TMPHUIOKEHUEM HEOOXOAMMO CO3/1aTh HOBBIH WIIH
N00aBUTh CYIIECTBYIONINH (a1 ¢ TEKCTOM MPOTPAMMBI.

Jl71st co3nanus HOBOTO (haiiia He0OX0AUMO:

* BeiOpath File — New;

* B OTKpBIBIIUMCS OKHE Ha 3akiajke Files BeiOpats Tum aitna C++ Source File;

* B nnosie File name: BBectn ums (aitma. J{na ynoOcTBa KenaTeabHO BBECTH
UMsl, COBIIAJAIONIEe C UMEHEM IIPOeKTa, Harpumep maylabl,

* IIEJIKHYTh MbIIIBIO 110 KHOIKE OK.

Jns moGaBjieHHsI B MPOEKT YiKe CyllecTBymouero ¢aija ¢ TEKCTOM Ipo-
rpaMMbl HEOOXOJUMO:

* CKOITMPOBATh UMEIOIIUICS (ailn (pacuimpeHre cpp) B pabouyro Marnky MpoeKTa;

* B okHe Workspace, 3aknanka FileView, menkHyTs npaBoid KHONKOW MBIIIH
o manke Source Files;



* B oTkpbiBIIeMcsi nuanioroBom okHe Insert Files... BoiOpaTh n00aBisieMblid
(aiin v WeaKHyTh MBI o kHonke OK.

B manke mpoekTta, Kak TMpaBWIO, pa3MEIIEHO MATH (aiIoB U OJHA BIOKCHHAS
nanka. Gainel UMEIOT CIEYIONIEE HA3HAUYCHUE.

®aiin ¢ pacuupenuem dsw (Hanpumep mylabl.dsw) — daitn npoekta, KOTOPBIit
OOBEAMHSET BCE BXOAIIME B TPOEKT (haiiibl.

@aiin ¢ pacmupenuem dsp (Hanpumep mylabl.dsp) npenHazHaueH mJisg TO-
CTPOCHHSI OTACTHHOTO MPOEKTa WU MOIPOCKTA.

daiin ¢ pacmmpenrem opt (Hanpumep mylabl.opt) COACPKUT BCE HACTPONKH
JTAHHOTO TIPOEKTA.

®aiin ¢ pacmmpennem ncb (Hanpumep mylabl.ncb) — ciyxeOHbIN (aii.

daiin ¢ pacmmpenueM cpp (Hanpumep mylabl.cpp) — daiin TekcTa MporpamMMmsl.

1.2. @ynukyuu oudbauomexu math.lib

DYHKIUU JI9 pacdeTa MaTeMaTHYECKUX BBIPAKCHUN HAXOATCS B OMOIHMOTEKE
math.lib (monxmrouenue 6monmorexu: #include math.h). Bce aprymentsr B Tpuro-
HOMETpHYECKHX (YHKIUSAX 3alaloTcs B paauaHax. [lapameTrpsl U apryMeHTHI BCeX
octayibHBIX (pyHKIMH uMmeroT Tui double (kpome abs(x)).

Maremaruueckas OyHKUMA Onucanue
byHKIIHSA OnOIMOTEeKN
math.lib

x| abs(x) Brrancienne abcomoTHOTO 3HaYCHUS (TOJb-
KO JIJIs1 IeJIbIX unces!)

arccos(x) acos(x) Briuncnenue 3HaueHus apKKOCHUHYCa X

arctg(x) atan(x) Brluncnenue 3HaueHus apKTaHTEHCa X

arctg(x/y) atan2(x,y) Briuncnenue 3HaueHust apKTaHTeHca JIBYX ap-
TYMEHTOB X U y

OxkpyrieHue k ceil(x) @yHKIYS BO3BpALLAET IEUCTBUTEIBHOE 3HA-

OoJbIIEMY YEHUE, COOTBETCTBYIOIIEE HAUMEHBIIEMY IIE-
JIOMY YHCIY, KOTOpO€ OO0JIbIIIE UITU PABHO X

cos(x) cos(x) Brluncnenne kocunyca x

ch(x)= (e'+e™)/2 cosh(x) BelunicieHne KocuHyca runepooiIn4eckoro x

¢ exp(x) Brpruuciienrue 3KCrIOHEHTHI Ynciia X

x| fabs(x) Brruncnenue abCcoIOTHOTO 3HAUYCHUSI X

OkpyrieHue floor(x) @yHKIMS BO3BpALIAET ICMCTBUTEIBLHOE 3HA-

MEHBILIEMY YeHHe, COOTBETCTBYIOIIEE HAMOOIbIIEMY 11e-
JIOMY YHCITy, KOTOPO€ MEHBIIE UJIH PABHO X

Ocrarok ot gene-  fmod(x,y) @yHKIMS BO3BpALLAET IEUCTBUTEIBHOE 3HA-

HUS X HA Y YEHHUE, COOTBETCTBYIOLIEE OCTATKY OT LIEJI0-
YUCJIEHHOTO JICJICHUS X HA )

In(x) log(x) Brruncienne HatypajibHOTo jJorapudpma x

lg10(x) log10(x) Breruncnenne necatuuHoro sorapudma x



x pow(x, y) Bo3BeneHue x B CTENEHb

sin(x) sin(x) Brruncnenue cunyca x

sh(x)= (e"—e™)/2 sinh(x) Beruncienue cunyca runepOoaM4ecKkoro x
Jx sqrt(x) BrlunciieHre KBapaTHOro KOPHS X

tg(x) tan(x) Brraucnenue tanresca x

tgh(x) tanh(x) Boruncienue Tanrenca runepOoIinyecKoro x

1.3. Ilpumep evinoanenusn padvomaol

YcoBue: HanKucaTh TPOTpaMMy AJIsl BRIYMCICHUS JTMHEWHOTO apru(pMETHIECKO-

I'O BBIPpAXXCHUA
h o x4t
1+ x‘ V= tgz‘
[pux =245, y=-0.423x10%, z=1.232x10> orser & = 6.9465.

TekcT nporpammel:

+10-3/x —In(z).

#include <iostream.h>
#include <math.h>
int main ()
{
double x,y,z,a,b,c,h;
cout << "Vvedite x: ";
cin >> x;
cout << "Vvedite y: ;
cin >>vy;
cout << "Vvedite z: ";
cin >> z;
a = pow(x,2*y)+exp(y-1);
b = 1+x*fabs(y-tan(z));
¢ = 10*pow(x,1/3.)-log(z);
h = a/b+c;
cout << "Result h="<< h << endl;
return O;

}

JIisi KOMIUJIALIMKM, KOMIIOHOBKM M 3allycka MporpaMMbl Ha BBHITIOJIHEHUE WC-
MOJIB3YIOTCS CIICAYIONINE MyHKTHI ToAMeHto Build:

Compile (Ctrl+F7) — xomnumsnus BeIOpaHHoro ¢aina. Pe3ynbTraThl KOMITHIIS-
UM BBIBOJATCS B OKHO Output.

Build (F7) — xommoHoBKka npoekta. KoMmunupyroTcst Bce (ailiibl, B KOTOPBIX
MPOU30IUIM HM3MEHEHUSI C MOMEHTa MOCJeIHEe KOMIOHOBKH. Eciaum KOMIIOHOBKa
npomuia 6e3 omuboK, TO cpeaa MPOrpaMMHUPOBAHUS CO3AACT MUCIOMHAEMbIN (ailn ¢
pacuIiupeHueM exe, KOTOPbI MOKHO OYyJZIEeT 3aIyCTUTh Ha BBIMOJHEHHUE.



Rebuild All — nepekomnonoBka npoekra. Komnunupyrorcs Bce (ailiibl mpoekTa
HE3aBUCUMO OT TOr0, ObUIH JIU B HUX MPOU3BEICHB U3BMEHEHUS WM HET.

Execute (Ctrl+F5) — BeimosiHeHue ucnoyiHsieMoro aiisia, CO3JaHHOTO B pe-
3yJbTaTe KOMIIOHOBKH TpoekTa. /s paitioB, B KOTOpble ObUIM BHECEHBI M3MEHEHHUS
BBITIOJTHAETCS IEPEKOMITUIIMPOBAHNUE U MIEPEKOMITOHOBKA.

Ecnmu B mporecce koMmmisiiy ObUtd 0OHAPY)KEHBI CUHTAKCUYECKHE OIIMOKH,
TO BBIBOJUTCSI COOTBETCTBYIOIIEE coodiienrne. B aTtom cimydyae HeoOXoauMo moce-
JIOBATEJILHO UCIPABJIATH OMIMOKUA U KOMIUIMPOBATH MPOEKT cHoBa. Eciu cuHTakcu-
YEeCKUX OIIMOOK HET, HO Pe3yJbTaT BBIMOJIHEHHS IPOTPAMMbI HEBEPHBIN, HEOOX0IH-
MO HCKaTh JIOTMYECKHE OMIMOKHU. {7 3TOro ciaeayer MCHoJb30BaTh BCTPOEHHBIN B
CUCTEMY OTJIaAUUK (cM. J1a0. padoty Ne2).

[Tocne oxoHwaHusi paboOThl NPOEKT MOXKHO 3akpbiTh, BbiOpaB File — Close
Workspace, nin 3akpeiTh npuiioxenne MV C++.

JIsi OTKpBITUS COXPAHEHHOTO paHee MNpoekTa HeoOxoaumo BuiOpaTh File —
Open Workspace... B oTkpbIBIIEMCSl TMa0rOBOM OKHE BBIOpATh MKy MpPOEKTa U
OTKPBITH B HeH (pailit ¢ pacmiupenuem dsw.

1.4. Hnoueudyanvnwvie 3a0anus

Breraucnuth 3HaueHHE BBIPAXXCHUA IMPH 3aJaHHBIX HCXOAHBIX HAHHBIX. CpaBHI/ITB
IMOJIYYCHHOC 3HAUYCHHUC C YKA3aHHBIM IIPABUJIBHBIM PE3YJILTATOM.

ZCOS(X_ij By
1. s= 1+—

.S =
3-2%/5

)
—+sin
5 y
Ipu x = 14.26; y=—1.22; z=3.5x10 otser s = 0.749155.

3 _ 2
AP IR Cas Gl MR

x*+ 242
I[lpux=-4.5; y= O75><10_4, z=-0.845x10*> orBer s =-3.23765.

1+ +
3.5= sin (x y !+ cos (arctg )

2y
1+x y
Ipu x =3.74x107%; y=—0.825; z=0.16x10> orBer s = 1.05534.
L, 2 3 _4
4. s :‘cosx—cosy‘(msm ’) £ 42z

l+z4+—+—+—|.
2 3 4

Ipu x = 0.4x10%; y=-0.875; z=-0.475x10" oteer s = 1.98727.
5. 5= ln(y_*/; )(x — %) +sin? (arctg(z)).

Ipu x =—15.246; y=4.642x1072; z=21 oter s =—182.038.



6. 5= \/IO(Q/;+xy+2)(arcsin2 z—‘x—y‘).

Ipu x = 16.55x107°; y=-2.75; z=0.15 otser s =—40.6307.
x+3‘x—y‘+x2

7. s=5arctg(x)—%arccos(x) ‘x—y‘z+x2

Hpu x =0.1722; y=6.33; z=3.25x10" otBer s =-205.306.

=1 x+y
e’ Mx—
8. 5= -~y +3/x% +1n? y.

arctg(x) + arctg(z)
Ipu x =-2.235x107%; y=2.23; z=15.221 otsers =39.3741.

z
y
x’f—%/Z
X

(y=%)
1+(y—x)2 .

IIpu x = 1.825><102; y = 18.225; 7=-3298x102 oreers=1.21308.

1as:2ﬂJ;:%jy;ZE;.

Ipu x =3.981x107%; y=-1.625x10%; z=0.512 otBer s = 1.26185.

. 2
‘x—y‘(l—i- Sin Zj
11.s:yi/m+cos3(y) >y

- X
S

cosy —
9. 5=

+(y-x)

IIpu x = 6.251; y=0.827; z=25.001 orBers=0.712122.

: y(arctgz—lj
12.5 =24 (3) - 1 3)
y2 +1
Ipu x = 3.251; y=0.325; z=0.466x10"* orBer s = 4.23655.
4y +3x-1
‘x—y‘(sinzz+tgz)'
Ipux = 17.421; y=10.365x10"; z=0.828x10° otser s = 0.330564.

x+1 .)C'|'Z

14, s =—2 + 2 (x+1
Yy-2/+3 2+

Mpux=123x10""; y=154; z=0.252x10° otser s = 82.8256.
2 3
D I
2 3

x|+

13. s=

)—l/sinz

1 -1
15. S:M(l+‘y—x‘)+

1+x‘y—tgz‘




[pu x =2.444; y=0.869x107%; z=-0.13x10° orBer s =—0.498707.



JIABOPATOPHAS PABOTA Ne2
HPOI'PAMMMPOBAHUE PA3BETBJIAIOLHINXCA
AJI'OPUTMOB

2.1. JIocuueckue onepayuu u onepayuu cCPAHeHuUs

Omnepanuu cpaBHEHUS MPUMEHSIOTCS MPU padoTe ¢ JABYMsI OlE€paHIaMU U BO3-
BpamaroT true (1), ecnu pe3ynbratr cpaBHEHUsT — UCTUHA, U false (0), ecnm pe3ynprar
cpaBHEHUSI — JIOKb. B s3pike Cu omnpenesieHbl CIENYIONUE ONepalud CpaBHEHUS:
< (meHbIne), <= (MEHbIIIC WM PaBHO), > (OombIne), >= (0oJbIle WK PaBHO), != (HE
paBHO), = = (paBHO).

Jlozuueckue onepayuu paboTaIOT C ONEPAHIAMHU CKAISPHBIX TUIIOB U BO3Bpa-
HIaI0T pe3yJibTat Oynena Tumna. CymecTByeT TPH JIOTUYECKUE ONEepalliu:

! — orpunianue, wim jorudeckoe HE;

&& — nornueckoe U,

|| — mornueckoe UJIN.

2.2. IIpuopumem onepayuii ¢ C++

Tun onepanuu Omnepartopsl
Paspemenus obnactu aeiictBus
Hpyrue ], (), «.» (TOuKa),
YHurapusie &, +,—, |, mpedpukc ++u ——
YHurapusie =
Apudmernueckue * 1, % S
Apudmernyeckue +, — =
YHurapusie noctpukc ++ u —— %
ITopaspsaHbIl CIBUT <<, >> =
CpaBHeHue > < >= <= 5
CpaBHeHuHe ==, I= =
[Topa3psHbie J0TUYECKUe & °5)
[Topa3psiiHbIe JTOTHYECKHE A =
[Topa3psHble J0TUYECKUE | 2
Jlornueckue && >
Jlornueckue I
VYcnoBHas 7
[IpucBanBanus =, *= [= Y%=, +=, —=, <<=,

>>= &=, "= |=

ITocnenoBarenbHOCTh «,» (3amsras)

2.3. Onepamop ycnoenoii nepeoadu ynpaeienus if

dopmMar oneparopa BeIOOpa:

If (JToeuyeckoe ebipaxkeHue) ornepamop 7,

else onepamop 2;
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Ecnu nocuueckoe gvipascenue UICTUHHO, TO BBINIONHSIETCS onepamop 1, nHave —
onepamop 2.

2.4. Onepamop muoxcecmeennozo evioopa switch

Oo6mas popma omeparopa cieayroniasi:
switch(nepemeHHas ebibopa) {
case const 1: onepamops! 1; break;

case const N: onepamops! N; break;
default: onepamopk! N+17,;
}

IIpn ucnosnb3zoBaHuM omepaTopa switch cHavana aHanmu3UpyeTCs nepemeHHasl
8b100pa M TIPOBEPSIETCS, COBIMAJIACT JIM €€ 3HaYeHHWE CO 3HAYCHHEM OJHOW W3 KOH-
ctanT. [Ipu coBnajgeHuu BBINOJHSIIOTCS omepaTopbl 3Toro case. KoHcrpykmus de-
fault (MoxeT OTCyTCTBOBATh) BBINOJIHSIETCS, €CIU PE3YIbTAT BBIPAKEHUS HE COBMAI
HHU C OJTHOW U3 KOHCTAHT.

2.5. Ilpumep svinonnenusn padomaol
|f()|+In(y),  |xy[>10,
YcaoBue. BeryncinTh 3HAYEHUE BBIPAKEHUS § = e/ Ity , S5< ‘xy‘ <10,

sin(x) + tg(y), ‘xy‘ =5.

TIpy BBIMOJIHEHNH 3aJaHAs TIPELYCMOTPETh BHIOOP BHa (GyHKIHH f(x): sh(x), x* 1w .
TexcT nmporpammel:

#include <iostream.h>
#include <math.h>
int main()
{
double x,y,f,a,s;

int k;
cout << "Vvedite x "; cin >> x;
cout << "Vvedite y "; cin >>vy;
cout << "Viberite f: 1 - sh(x), 2 - x"2, 3 —exp(x)"; cin >>Kk;
switch(k)
{
case 1: f=sinh(x); break;
case 2: f=pow(x,2); break;
case 3: f=exp(x); break;

default: cout << "Ne vuibrana funkciya "; return 1;
}

a=fabs(x*y);

if (a<d) {



cout << "Net rezultata" << end|;
return 1;
} else
if (a>10) s=fabs(f)+log(y);
else
if (a<=10 && a>5) s=exp(f+y);
else s=sin(x)+tan(y);

cout << "RESULT ="<<s << endl;

return O;

}

2.6. Hnoueuoyanvuwle 3a0anus

[Ipu BBIIONHEHHH 3aJaHHs IIPELYCMOTPETh BHIOOD BHAa GyHKIMH f{x): sh(x), X°
i ¢'. TIpeycMoTpeTh BBIBO HH()OPMALIUK O BHIOPAHHOM BETBH BBIYMCIICHUM.

(f@+y) =3f @) >0 In(/@)+ @] x/y>0
. a=1(f)+y) +sin(x), <0 2. b={In|f(x)/y|-(x+»), x/y<0
(f+y)+y', =0 (12 +5), p—
) +3fy +sin(y), x=y=0 @ -y +teg(f(x), x>y
3. c=(f()-y)+In(x), x=y>0 4. d=1(y-f(x) +cos(f(x)), y<x
(y—f() +tg(y), x—y<0. (y+ /() +2°, y=x.
NS () +3sin(x), x>y e’ IV, 0.5<xy<10
5. e= X\/VTC), x<y 6. g= %/\f(xTy, 0.1<xy<0.5
W+ )y, mmase 2f ()%,
o) 1<xb<10 (f2+y),  xiy<0
7. s=13/0+4)], 12<xb<40 8. b={In|f(x)/y|+x/y, x/y>0
v £(x), uHAve. 3fsin(y), uHave.
21(xy +3y%, x>y In(|f)|+y]),  |w|>10
9. I=3lf-y,  3<x<|y 10. k=qe’ ™", xy[<10
W’ MHaue. \MJ’% |xy| =10.
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tg(f(x))+x/%/;, xy >0
ln‘f(x)z -y‘, xp<0
£ (x)* +sin*(y), MHAYE.

(f(x)+In(y))’, x/y>0
2/3+In(sin(y)), x/y<0

Jf(x)? +y, MHaye.

(x> + [0}/ y, S(x)>0
ln‘ f(xﬂ +cos(f(x)), f(x)<0

Jsin®(y), MHaue.

12.

14.

tg(x)+ f(x)*, y>2x
‘f(x)+y‘3, y<2x

Ix - sin(x), WHa4e.
In(f(x)), x>0
tg(x’)+ f(x), x°<0

2
3 ‘yS - X7, MHaye.




JIABOPATOPHAS PABOTA Ne3
HPOI'PAMMUWPOBAHUE HUK/IMYECKUX AJI'OPUTMOB

3.1. Onepamop yukna for
OO6muit BUI oneparTopa:
for (uHuyuanusupyrowee 8bipaxkeHue; ycrio8ue;
UHKpeMeHmupyruee ebipaxeHue)
{

mero uukna
}

Hnuyuanuzupyrowee evipasxiceHue BBITIOTHAETCS TOJIbKO OJWH pa3 B HA4yaJle BbI-
MOJIHEHUS LIUKJIA U, KaK IPaBUJI0, THUIIUATIM3UPYET CUETUUK IUKJIA.

Ycnosue conepXuT onepanuio OTHOIIEHUS, KOTOpas BBINIOJHSETCS B Hayaie
Kaxkaoro nukia. Ecou ycnoBue paBHo 1 (true), TO UK TOBTOPSIETCSI, THAYE BBIMOJ-
HSIETCA CIEAYIOIINMA 3a TEJIOM LIUKJIA OIepaTop.

Huxpemenmupyiowee svipadicenue, Kak IpaBuio, MPeAHA3HAYEHO JJI1 U3MEHE-
HUS 3HAYCHUS CUETUYUKA IUKiIa. MoauduKkanus cueTunka mNpouCcXOoAUT MOCE KaX10-
r'0 BBIMIOJTHEHUS TeJia I[UKJIA.

3.2. Onepamop yuxna while

Omneparop nukia ¢ nmpeayciopuem. OOl BUI oreparopa:
while (ycriosue)

{

mersio yukKria

}

Opranu3zyeTt MoBTOPEHUE ONEPATOPOB Mmeld Yukia 10 TeX Mop, MOKa Yco6ue NCTUHHO.

3.3. Onepamop yuxna do
Omnepatop 1ukia ¢ nmocrycioueM. O0muit Bua oneparopa:

do {
mersno uukna
while (ycrnosue);
Opranusyer MOBTOPEHHE ONEPATOPOB meia Yukia 10 TEX Mop, MOKA yC106ue UCTUHHO.

3.4. Omnaoka npozpammol

JIJ1s MoncKa TIOTHYeCKUX OMMOOK UCIIONIb3YETCs] BCTPOCHHBIN OTIaq4HK.

JUsIsl TOIIAaroBOTO BBHIMIOJHEHHS] MPOTpaMMbl HEOOXOJUMO HaKUMaTh KIIABHIILY
F10. IIpu xaxaoMm HaXaTHM BBINOJHSAETCSA TEKyIlas crpoka. Ecnu HeoOxoauMo mo-
[1aroBO MPOBEPUTH TEKCT BBI3bIBAEMOU (hyHKIMH, TO cienyeT HaxaTh F11. [{nsa moc-
pouHoro BeixoAa U3 pyHkiuu Haxxkatb Shift+F11. Eciu HeoOxonuMo Havath OTJajl-
Ky C ONpPENEIEHHOTO MECTa IPOrpaMMbl, TO HAaJ0 YCTAaHOBUTH KypCOp B COOTBETCT-
BYIOILYIO CTPOKY nporpammsl 1 Haxath Ctrl+F10.
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Jpyrum cnocodboM OTIIaKU SIBJIAETCS YCTAHOBKA MOYeK Npepbléanusi porpam-
MbI. JIJIs1 3TOTO HaI0 MOMECTUTH KypCcOp B HYKHYIO CTpoKy 1 HaxaTh F9. Touka npe-
pbIBaHMsI 0003HAYAETCA KPACHBIM KPY>KKOM Ha CIEHUATbHOM I0JI€, PACOI0KEHHOM
CJI€BAa OT OKHA TEKCTa Iporpammsl. [l yaaneHust TOUKU NPEPbIBaHUs CIIEAyeT B He-
00xouMoil cTpoke moBTOpHO HaxaTh F9. KonmdecTBo Touek mpepbIBaHUs B IMPO-
rpaMMe MOXET ObITh JTHOOBIM.

JJis BBITIOJTHEHUS TPOTPAMMBI JI0 TOYKH TpEphIBaHus HEoOXoaumo Haxatb FS5.
JI1st ipooHKEeHNs OTIAAKU HaxuMmaeTcs kinaBuia FS (171 BRIMOTHEHHUS TPOrpaMMBI
70 CIEAYIOEN TOUKU MPEPhIBAHUS) WM UCIIOJIb3YIOTCS KJIABHILM JUISl IOLIAroBOM OT-
JAJKU.

JKenras crpenka Ha 1oJie cjieBa OT OKHA TEKCTA MPOrPAMMBI YKa3bIBA€T HA CTPO-
Ky, KOTOpas OyJIeT BBIIIOJIHEHA Ha CJIEAYIOIIEM 1Iare OTIaJKu.

JIJist KOHTPOJIS 32 3HAYEHUSAMH NIEPEMEHHBIX YO00OHO MCIOIb30BATh CIEAYIOMIMIMA
CHocO0: MOABECTH yKa3aTellb MbIIIM K HHTEPECYIOLEH MEPEMEHHON U 3a/1epkKaTh €ro
Ha HECKOJIBKO CeKyHJ. Ha akpaHe psA1oM ¢ UMEHEM NIEPEMEHHON MOSBUTCS OKHO, CO-
JepaKallee TEKyIlee 3HaUeHne 3Tol nepeMeHHol. Kpome 3Toro, 3HaueHus: nepemMeH-
HBIX OyIyT OTOOpaXXaThCsl B OKHAX, PACIOIOKEHHBIX CHU3Y. B J1eBOM HIKHEM OKHE OTO-
OpakaroTcs 3HAUYEHUS MTOCIEAHUX UCTIOIB30BaHHBIX MPOrpaMMoi MepeMeHHbIX. B mpa-
BOM HIkHeM okHe (Watch) MOXHO 3a/1aTh UMEHa MIEPEMEHHBIX, 3HAYCHUSI KOTOPBIX He-
00X0JIMMO KOHTPOJIMPOBATh.

3.5. Ilpumep svinonnenusn padbomaol

100 k
X
YcaoBue 1. BboluuciauTh NpOCTOE pEKYPPEHTHOE BBIPAKEHHE Z—lk Tk
k=0 :

[lepen HamucaHueMm ajaropuTMa cleAyeT MONYYUTh PEKYPPEHTHYIO (opmyiy.
Jlnst 3TOro paccMaTpuBAKOTCS 3HAUYEHHUSl CllaraéMblX MPH pa3IW4HBIX A: TIpU

k=1 alz—l% npu k=2 azzl%; npu k=3 cgz—l% u T. 1. Buaso, uro

2-3
X
OUYEpEeHOE CIIaraeéMoe OTJIMYAETCS OT IPEABIIYIIErO Ha MHOXKHUTEID s Hcxons us

X
k
Jy4yeHHast popMylia MO3BOJISIET U30ABUTHCSA OT MHOTOKPATHOTO BBIYMCICHUS (haKTO-
puaia 1 BO3BEICHUS B CTCIICHbD.

TekcT nporpammel:

3TOro (opmyiia peKyppeHTHOM NOCIe0BaTeIbHOCTH UMeeT BUA a, =—a,_;—. llo-

s=a=1;
for(int i=1; i<101; i++)
{

a *= -x/i;

s +=a;

}



Ycaosue 2. BeiBecTy Ha 3kpaH Tabnuily 3HaueHuid GyHkimu Y(x) = 9* u ee pas-

J0KeHust B paa S(x) = 1+1nT9x .ot (In9) x", n =50, na uarepBaie [-3, 3], A =0.1.

#include <iostream.h>
#include <iomanip.h>
#include <math.h>

int main()

{

double a,b,h,x,y,s,p;
int n,i;

cout << "Vvedite a,b,h,n" << endl;
cin>>a>>pbp>>h>>n;
X=a;

do

{

p=8=‘|;

for (i=1; i<=n; i++)

{

p *= log(9)*x/i;

s +=p;

}

y=pow(9,x);

cout << setw(15) << x << setw(15) <<y << setw(15) << s << end|;
X +=h;

Y

while (x <= b+h/2);
cout << endl;

return O;

}

3.6. Hnoueuoyanvuwle 3a0anus

BriBecTu Ha skpaH Tabnuily 3HadeHU QyHKIuU Y(x) U ee pa3ioxKeHus B psij
S(x) mst x, u3menstoterocst ot a 1o b ¢ marom i = (b — a)/10, Tabmn. 3.1.

Ta0mmma 3.1.

Nl al b S(x) n Y(x)
1 2 3 4 5 6

3 2n+1
1 lo1] 1 x4 42 160 | sinx

3! (2n +1)!

x2 2n x+ —-X
2 o1 1 [1+2—+..+ 100 | & T°¢

21 (2n)! 2
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Oxkonuanwue Tadm. 3.1.

6

COS— coSn— xcosf
30U T, 1201 ¢ cos(xsin=)
1! n!
X2 x2n
4 1011 -2+ ..+ (=D)" 80 | cosx
2! (2n)!
2 2n+1 on 2
5 10111 1+3x"+...+ X 140 | (1+2x%)e
n!
X3 2n+l1 ex_e_x
6 |0.1]1 I 80
3! (2n+1)! 2
3 5 2n+l1 2
X X ail X 1+x
7 10.1]1 — ..+ 120 arctgx — —
3 s et e e Tt
g |o01]1 |1+ (2%) 100 | >
! n!
X n?+1( xY ¥ x =
9 [0.1]1 1+2— = 140 | | =—+=+1 |e2
2 n! \2 4 2
)C3 x2n+1
10 [0.1]0.5 | x——+..+(=1)" 150 | arctgx
2n+1
2 2
o011 [1=2 4 42t 100 | [ 1= |cosx— Lsinx
(2n)! 2 2
2 4 2n
2lor|1 |-GG gy CD 80 | 2(cos’>x—1)
2 24 (2n)!
4 2n 1
13 |2 [-0.1 —(1+x)2+M+ +(—1)"(1+x) 160 | h———
n 2+2x+x
2 2 +1
14 02]08 | X+ A 120 —[x—sh\/E ch\/_J
31 5l (2n+1)! 4\ Jx
2 4 2n
X X X
1501108 | =——=—+.. . +(=D"" 180 | . a1 12
> 1o (-1 2n(2n—1) x-arctgx —Inv1+x




JIABOPATOPHAS PABOTA Ne4
HPOI'PAMMUNPOBAHMUE C UCITIOJIB3OBAHUEM
OJHOMEPHBIX MACCHUBOB

4.1. OonomepHvle cmamuyecKkue mMaccugsl

B nporpammMe oHOMEpHBII MacCHB OOBSBIIAETCS CIAEAYIOIIMM 00pa3oMm:
mun ums maccuea [pa3mep];
[Ipumep nexslapanuyu MaccuBa:
int mas[4];
Nunexcel B MaccuBe HaunHatoTcs ¢ 0 (T. €. MaccuB, IPUBEJICHHBIA B TIPUMEDPE,
OyJzer cojaepkath cieayromiue eMeHTsl: mas[0], mas[1], mas[2] u mas[3]). Beixox
WH/JIEKCa 3a MpeJebl MacCUBa HE MPOBEPSIETCSI.

4.2. Ilpumep evinonenusn padomaol
Ycaosue 1. Yaanute U3 OMTHOMEPHOTO MacCCHUBa BCE OTPULATEIIBHBIE DJIEMEHTBI

for (i.=“0; i<n; i++)
if (a[i]<0)
{
for (j=i+1; j<n; j++) a[j-1]=a[f];
n--; i--;

}

YcaoBue 2. DIEeMEHTHl OJJHOMEPHBIX MAacCMBOB X U Y YIOPSIOYEHBI MO BO3-
pactanuio. OObeTMHUTD AJIEMEHTHI 3THX JABYX MAaCCHBOB B OJMH MAacCUB Z Tak, 4TO-
OBI OH OKa3aJICs YIOPSTOYESHHBIM 110 BO3PACTAHUIO.

while(i<n && j<n)
{
if (ali]<b[j]) { c[k]=all]; i++; }
else { c[k]=b[j]; j++; }
K++;
}
while(i<n)
{
c[k]=a[i]; i++; k++;
}
while(j<n)
{
clkI=bl; j++; k++;
}
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4.3. Hnoueuoyanvnwle 3a0anus

Buvinonnums 3a0anue 6 coomeemcmeuu ¢ 8b10AHHbLIM 8APUAHIOM.

1. 3agan maccuB U3 k cuMBOJIOB. [IpeoOpa3oBaTh MacCUB CIEIYIOIIUM 00pa3oM:
CHauaja JI0JKHBI CTOSITh HU(PBI, BXOAIINE B MAaCCHB, a 3aTEM BCE OCTAJIbHBIE CUMBO-
Jb1. B3anMHOE pacioyio)keHre CUMBOJIOB B KaXKA0W IPYyMIE HE JOKHO U3MEHATHCS.

2. 3anan maccuB u3 k cuMBoJioB. [IpeoOpazoBaTh MacCUB CIIEAYIOIIUM 00pa30M:
PacnoJIOKUTh CUMBOJIBI B 00PaTHOM MOPSIIKE.

3. 3aman maccuB u3 k uncen. Haiitu uncio, Haubosee 4acTo BCTpevaroleecs B
TOM MacCHUBe.

4. 3apan MaccuB U3 k uncen. OTCOpTUPOBATh AJIEMEHTHI MACCHBA MO BO3PACTAHUIO.

5. 3aman maccuB u3 k yucen. Halitu yucna, BXoJsIIMe B MAaCCUB TOJIBKO OJIMH Pas3.

6. 3agan MaccuB u3 k uncen. CABUHYTh 3JIEMEHTHl MacCHUBa IUKIWYECKUA HA 1
MTO3ULIAN BJIEBO.

7. 3agan MaccuB u3 k uncen. CABUHYTh 3JIEMEHTHl MacCHUBa IUKIWYECKUA HA 1
MO3ULIAN BIIPABO.

8. 3aman maccuB u3 k uncen. [IpeobpazoBaTh MacCHB CIEIYIOIIUM 00pa3oM: Bce
OTpULATEIbHBIE 3JIEMEHTHI MAaCCUBA MEPEHECTH B HAYaJIO, @ BCE OCTAJbHBIE — B KO-
HEll, COXPaHUB MCXOJIHOE B3aMMHOE PACIOJIOKEHUE KaK CPEIu OTPULIATEIbHBIX, TaK
U CPEJIU MOJIOKHUTENbHBIX JIEMEHTOB.

9. 3anan maccuB U3 k cumBosIoB. Co34aTh JBa HOBBIX MAacCUBa: B MEPBBII mepe-
HECTH BCce LU(PBI U3 UCXOJHOTO MAaCcCHBa, BO BTOPOM — BCE OCTAJIbHbIE CUMBOJIBI.

10. 3anan maccuB U3 k cuMBOJIOB. OnipeieTuTh, CAMMETPHUYEH JIX OH, T. €. YUTa-
€TCsl JIU OH OJIMHAKOBO CJIEBA HAIIPaBO M CIpaBa HaJEBO.

11. 3amano naBa maccuBa. HaliTu HauMeHbIIME Cpely dJIEMEHTOB MEPBOrO Mac-
CUBA, KOTOPBIE HE BXOJST BO BTOPOU MacCuB.

12. 3aman MaccuB u3 k uncen. OnpeaeuTh KOJIMUYECTBO MHBEPCUN B MAacCHBE
(T. €. TakUX Tap 3JIEMEHTOB, B KOTOPBIX OOJbIIEE YUCIO HAXOJIUTCS CJIEBa OT
MEHBIIIETO).

13. 3agan maccuB U3 k CUMBOJIOB. Y TaJIUTh U3 HETO MOBTOPHBIE BXOKICHUS KaX-
JIOTO CUMBOJIA.

14. 3aman mMaccuB U3 k cuMBOJIOB. ONpenennuTh KOJWYECTBO PA3IMYHBIX 3JIe-
MEHTOB B MaCCHUBE.

15. 3apan maccuB U3 k CUMBOJIOB JJATUHCKOrO ajigaBuTa. BeIBeCTH Ha 3KpaH B
aJ1(paBUTHOM TOPSIKE BCE CUMBOJIBI, KOTOPBIE BXOJIAT B 3TOT MacCHB 110 OJJHOMY pa3zy.



JIABOPATOPHAS PABOTA NeS
YKA3ATEJIA. IPOT'PAMMUWPOBAHUE
C UCIHOJB30OBAHUEM JMHAMHUYECKHUX
ABYMEPHbBIX MACCHUBOB

5.1. Oovasnenue ykazamensn

JIns BceX INMEPEMEHHBIX BBIACISAIOTCS YYaCTKU IaMATH pPa3sMepoOM, COOTBETCT-
BYIOIIMM THUNY MepeMeHHol. [IporpaMMHCT MMeeT BO3MOXHOCTh paboTaTh HEMo-
CPEICTBEHHO C aJIpecaMH, JUIS 4Yero OIPEIEJIeH COOTBETCTBYIOLIMN THUIl JAHHBIX —
YKaszameny. YKa3aTelb UMEeT ClenyIouuil popmar:

mun *umsi YKasameJsisd
Hanpumep:
int *a; double *b, *d; char *c;

3HaK «3BE€3/10YKa» OTHOCHUTCS K MMEHM yKa3aTelsld. 3HAUY€HHE yKazarels COOT-
BETCTBYET NEPBOMY OalTy ydacTKa IMamMmsTH, Ha KOTOPBIM OH cchuiaeTrcs. Ha oaun u
TOT K€ Y4aCTOK MaMSITH MOKET CChUIATHCA JII000E YHUCIIO yKa3aTeNe.

B s3p1ke Cu cymiecTByeT Tpy BUIA YKa3aTEIIEH:

1. Ykazarenb Ha 00bEKT u3BeCTHOrO TUna. Comepk UT ajgpec oObEKTa orpese-
JICHHOT'O THUIIA.

2. Yxazarens tuna void. [Ipumensiercs, ecnu Tuit 00beKTa 3apaHee He ONpe/IeTicH.

3. Yka3zarenb Ha QYHKIHUIO.

5.2. Onepayuu nao ykazamenamu

Han ykazaTensiMu MOKHO MPOBECTH JIBE€ YHUTAPHBIC ONEPaIlU:

1. & (B3sTH aapec). YKazaTenb MojiydaeT aJpec nepeMeHHoi. Jlannas onepa-
1M TPUMEHHMA K NIEPEMEHHBIM, IO KOTOPBIE BBIJIEJIEH COOTBETCTBYIOIINM y4aCTOK
NaMSATH.

2. * (omepamusi pazagpecaumuu). [IpeanaznayeHa ans JocTyna K BEJIWYHUHE,
PacIoN0KEHHOM 10 TaHHOMY aJIpecy.

Han yxazarensiMu MOXHO BBITIOJHATH apuU(pMETHYECKUE ONEPAINH CIIOKEHUS,
MHKPEMEHTA, BBIUMTAHUS, JIEKPEMEHTa M omnepauuu cpaBHeHHs. [Ipu BbIIOIHEHUU
apu(PMETUIECKUX Olepaluil ¢ yKa3aTelsIMH aBTOMATHUYECKH YYUTBIBACTCS pa3Mep
JTAHHBIX, HA KOTOPbIE OH YKa3bIBAET.

VYkazarenu, Kak MpaBWIO, UCHOJIB3YIOTCS MpHU pabOTe C TUHAMUYECKOU Mamsi-
TbIO (heap, nnu «kyday). g paOOThl ¢ AMHAMUYECKON MaMAThiO B si3bike CH orpe-
nenensl cienyromue ¢pynknuu: malloc, calloc, realloc u free.

B si3p1ike C++ 117151 BBIZICTICHUS U OCBOOOXKICHUS TTAMSITH OIPEICNICHbI ONEepaIUU
new u delete coorBeTcTBeHHO. VMcnionb3ytoT iBe hOpPMBI OTepariuii:

1. Tun *ykazamersnb = new mur (3Ha4eHue) — BBIJICIICHUE yJacTKa IMaMsTH B
COOTBETCTBHUHM C YKa3aHHBIM THUIIOM U 3aHECEHUE TyJa YKa3aHHOTO 3HAYCHUSI.

delete ykazamersib — 0cBOOOXICHUE BBIICICHHON MAMSTH.

2. Tun *yka3amesib = Nnew mur[n] — BbIIEJICHNUE yYacTKa MaMsITH Pa3MepoM
n O6JI0OKOB YKa3aHHOTO THIIA.
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delete []ykazamerib — 0cBOOOXKACHHE BbIICICHHON AMSTH.

5.3. Cozoanue 08ymepHno2o OuHaAMUUeCcK020 Maccusa

Nwmsa mo0oro MaccuBa paccMaTpyBaeTCsl KOMIMISTOPOM KaK yKaszaTellb Ha Hy-
JIEBOM DJIEMEHT MaccuBa. Tak Kak UM ABYMCPHOI'O JUHAMHWYCCKOI0O MacCCuBa ABJIA-
CTCs YyKa3aTcCJICM Ha YKa3aTCjib, TO CHadaJla BBIACIIATCA IIaMsATh 11O YKa3aTCliu, a 3a-
TCM II0J COOTBCTCTBYIOINUC 3THM YKa3aTCIIAM CTPOKHU. OCBO60)KI[€HI/I€ BLI,ZIGJICHHOfI
IMaMATH IIPOUCXOJUT B 06paTHOM IMOPAAKE:

double **umas2;
umas2 = new double*[n];
for(i=0; i<n; i++)
umasZ2[i] = new double[m];

for(i=0; i<n; i++)
delete [JumasZ2]i];
delete [Jumas2;
umas2=NULL;

5.4. Ilpumep evinonnenusn padbomaol

Ycaosue 1. HallTi MUHUMaNbHBIM U MAKCUMAJIBHBIN 3JIEMEHTHI MAaTPULIBI U UX
KOOpJIMHATHI.
min=max=a[0][0];
imin=jmin=imax=jmax=0;
for (i=0; i<n; i++)
for (j=0; j<m; j++)

{

if (a[i]jl<min) { min=ali][j]; imin=i; jmin=j;}
else

if (a[i][j]>max) { max=ali][j]; imax=i; jmax=j; }

}

YcaoBue 2. YOpsSAOYUTh CTPOKA MAaTPHIBI IO HEYOBIBAHUIO UX MaKCHUMalb-
HBIX 3JIECMEHTOB.
for (i=0; i<n; i++)
{
b[i]=a[i][0];
for (j=1; j<m; j++)
}if (a[ili]>bi]) blil=alill];

for (i=0; i<n-1; i++)



for (j=i+1; j<n; j++)

if (b[i]>bfi])

{
t=bli];
b[i]=b(j];
b[j]=t;

for (k=0; k<m; k++)

{

t=ali][k];
a[i][k]=a[j][k];
afjlkI=t;
}
}

5.5. Huoueudyanvhwie 3a0anus

B pabome namamo ons maccusa dondicna evioenasmuvcs ounamudecku. Ha sxpan
8b1800UMb UCXOOHBIE OAHHBLE U Pe3)Ibman.

1. 3agana marpuna pazmepom NXM. Ilomyunts maccuB B, IPUCBOUB €ro k-my
arieMeHTy 3HaueHue 0, ecu Bce DJIEMEHTHI A-T0 CTON0Ia MaTpULibl HyJIEBbIE, U 3Ha-
4yeHue | — B IPOTUBHOM Cily4ae.

2. 3apana marpuua pazmepom NXM. Ilonyunth MaccuB B, NpUCBOUB €ro k-My
AJIIEMEHTY 3HAYeHHUE 1, eCIIM AJIIEMEHTHI k- CTPOKH MaTPUIIbl YIIOPSAOYEHBI IO YObI-
BaHUIO, U 3HauUeHHe () — B MPOTUBHOM cClTydae.

3. 3agana Marpuua pazmepom NXM. Ilomydnte maccuB B, NPUCBOUB €ro k-my
AJIIEMEHTY 3HaueHue |, eciu k-1 cTpoka MaTpUllbl CAMMETpPUYHA, U 3HayeHue 0 — B
IPOTUBHOM CJIy4ae.

4. 3agana marpuna pazmepoM NXM. Onpenenutb KOJIHMYECTBO «OCOOBIX» dJie-
MEHTOB MaTpPHIIbl, CUUTAs AIEMEHT «OCOOBIM», €CJIM OH OOJIbIIE CYMMBI OCTAJIbHBIX
AJIEMEHTOB CBOETO CTOJIOLA.

5. 3apana matpuia pazmMepom NXM. Omnpenenutb KOJUYECTBO «OCOOBIX» 3Jie-
MEHTOB MAaTPHIIbl, CUUTAsl PJIEMEHT «O0COOBIMY», €CIIM B CTPOKE CJeBa OT HEro Haxo-
JISITCSL DJIEMEHTBI, MEHBIIIUE €T0, a CIpaBa — OOJIbIIHUE.

6. 3amana cuMBOJIbHAS MaTpulia pazMepoM NXM. OnpenenuTs KOJIUYeCTBO pas-
JUYHBIX 3JIEMEHTOB MaTPHIIBI (T.€. IOBTOPSIIOLUIUECS HIEMEHTBI CYUTATh OJUH Pa3).

7. Jana matpuina pazmepoM NXM. YHOpsA0YUTh €€ CTPOKHU IO BO3PACTAHUIO UX
MEPBBIX AIEMEHTOB.

8. lana matpuua pazmepom NXM. YHOOpSAOOUYHUTH €€ CTPOKU MO BO3PACTAHUIO
CYMMBI UX 3JIEMEHTOB.

9. llana matpwura pazmepoM NXM. YHOpsSAOYUTh €€ CTOJOIBI 0 BO3PACTAHUIO
UX HAMMEHBIINX JIEMEHTOB.

10. Omnpenenutp, sSBAsSETCA OU 3aJaHHAs KBAJpPATHAs MaTpUIa A-TO IMOPSAKa
CUMMETPUYHON OTHOCUTEIHHO MOOOYHOM AHArOHaNH.
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11. lna matpunbl pazmMepoM NXM BBIBECTHM HAa JKpaH BCE CEIJIOBBIE TOYKH.
DIeMEHT MaTpHILIbl Ha3bIBAE€TCS CEJUIOBOM TOUKOM, €CIIU OH SIBJISIETCS HAUMEHBIIIUM B
CBOEH CTPOKE U OJHOBPEMEHHO HanOOJIBIITUM B CBOEM CTOJIOIIE MJIM HA00OPOT.

12. B matpune pazmepoM NXM mepecTaBUTh CTPOKU TaK, YTOOBI Ha TJIaBHOU
JMATOHATT MaTPUITBl OBUTH PACITOJIOAKEHBI 3JIEMEHTHI, HAMOOJIBIIIE TI0 a0COFOTHOM
BEJIMYMHE.

13. B marpune pazmepoM NXM HallTH MakCUMAaJIbHBIM CpPeau AJIEMEHTOB, Jie-
KaIMX HIKE MOOOYHOM TUaroHajid, U MUHUMAJIbHBIA CPEU AJIEMEHTOB, JISKAIUX
BBIIIE IJJTABHOM JUArOHaJu.

14. B marpune pazmepom NXM MOMEHATh MECTAMU CTPOKY, COJIECPIKAILILYIO Je-
MEHT ¢ HanOOJIBIIINM 3HaYE€HUEM, CO CTPOKOM, COAEPIKAIIEH SJIEMEHT C HANMEHBIITAM
3HAYEHUEM.

15. Y3 matpuiisl pasmepom NXM monydnth MaTpuily pasmepoM (N—1) x (M-1)
NyTeM yJaJeHUs] U3 UCXOAHOM MaTpHUIIbl CTPOKH M CTOJOIA, HA MepeceyeHun KOTO-
PBIX PACTIONIOKEH AJIEMEHT C HAMOOIBIIINM 110 MOAYJITIO 3HAUCHHUEM.



JIABOPATOPHAS PABOTA Ne6
HNPOI'PAMMUPOBAHUE C UCITOJBb30OBAHUEM CTPOK

6.1. O6vasnenue cmpok

OOBbsIBIEHUE CTPOKH aHATIOTUYHO OOBSIBICHUIO MACCHUBA!
char umsi cmpoku [pa3mep]
BaxxHoi 0COOCHHOCTBIO SIBJISIETCA TO, UTO CTPOKA JIOJHKHA 00s13aTENIbHO 3aKaH-
YUBaThCS HYJIEBbIM cUMBOJIOM ‘\0’ — (HyJb-TepMuHaTOp). JJIMHA CTPOKU paBHA KO-
JINYCCTBY CUMBOJIOB ILIIHOC HyneBoﬁ CUMBOJI.

6.2. @yukyuu 01 padbomosl co cmpoKkamu

OyHKIUU A1 paboThl CO CTPOKaMH coxepnaarca B Oubnuoreke string.lib (mox-
kimoueHue: #include string.h).

HaunGosnee yacTo npumMeHs0TCs clieaytoume GyHKIUN:

char *strcpy(stl, st2) — konupyer coaepKKUMOE CTPOKH §t2, BKIIIOYasi HYJE€BOU
CUMBOIJI, B CTPOKY st1.

char *strcat(stl, st2) — no6aBysIeT cripaBa K CTpoKe st1 coAepKUMOe CTPOKH S£2.

int strcmp(stl, st2) — cpaBHUBAET coaepKUMoOe CTPOkK st2 u stl. Eciu stl < st2,
TO pe3yibTaT paBeH —l1, ecnu stl = s¢2 — pe3yJbTar paBeH HYIIIO, eciu st1 > st2 — pe-
3yJbTaT paBeH 1.

char *strstr(stl, st2) — Bo3BpalaeT ykazaTeiab Ha IEpBOE MOABJICHUE TTOACTPO-
KM St2 B CTpOKe st1.

char *strchr(st, sh) — Bo3Bpamaer ykaszarens Ha IEpBOE IMOSBICHUE CHMBOJIA
ch B cTpoKe st.

char *strtok(stl, st2) — Bo3Bpamaer ykaszarenb Ha JEKCEMY, HAXOISAIIYIOCS B
ctpoke stl. Ilpu mnepBoM BbI3oBe (yHKIMS BO3BpallaeT YyKa3aTeldb Ha
NEepBbI CUMBOJ B st1, a mociie nmepBOi JIEKCEMbl YCTAHABIMBAET HYJIEBOM CHMBOJL.
[Tpu nocneayromux BoizoBax GyHkuM co 3HaueHnem NULL B kauecTBe mepBoro ap-
rYMEHTa yKa3aTellb aHAJIOTHYHBIM 00pa3oM MEPEeXOAUT K CIEAYIOIIMM JIEKCeMaM.
[Tocie TOro Kak 3aKOHYMIIMCh BCE JIEKCEMBI, yKa3arenb ycraHnaBiaubaercss B NULL.

int strlen(st) — Bo3BpaiaeT AJIMHY CTPOKH ST.

char *strrev(st) — U3MeHseT MOPSAIOK CJIETOBAHUSI CUMBOJIOB B CTPOKE Ha IPO-
TUBOIIOJIOKHBIM.

char *strdup(st); — 1y0aupyer CTpoKy st.

char *strlwr(st) — KOHBEPTUPYET CUMBOJIBI CTPOKH S¢ K HIKHEMY PETUCTPY.

char *strupr(st) — KOHBEpTUPYET CUMBOJIBI CTPOKH S K BEPXHEMY PETUCTPY.

int atoi(st) — mpeoOpazyeT CTpOKY s¢ B YUCIO LEJI0ro tuna (int).

double atof(st) — mpeoOpa3yeT CTPOKY st B UKUCIIO ACHCTBUTEIHHOTO THUIIA.

char *itoa(a, st, base) — mpeoOpa3zyeT 4ncIio 11eJI0TO TUIIA a B CTPOKY st ( base —
OCHOBAHHUE CUCTEMbI CUUCIICHHUS).

char *gcvt(a, dec, st); — mpeoOpa3yeT unciao NeUCTBUTEILHOIO TUIA d B CTPOKY
st. 3naueHue dec yka3bpIBaeT Ha YUCIO JECATUYHBIX pa3psaoB (He Oomee 18).
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6.3. Ilpumep evinoinenus padomul

YcaoBue 1. Boiienuth U BBIBECTH Ha DKPaH BCE CI0BA MPOU3BOJILHOM CTPOKH.
CrnoBa OTAENSA0TCS APYT OT ApyTra OJHUM WM HECKOJIBKUMU IPOOETaMHu.
char st[100], sl[100];
int k=0, i;
gets(st);
strcat(st," ");
int n=strlen(st);
if (n<2) return 1;
sI[0]="0";
for (i=0; i<n; i++)
if (stfi]!="")
{
sl[K]=st[i];
sl[k+1]="0";
k++;
}

else
{

if (strlen(sl)>0) puts(sl);

sI[0]="0";

k=0;

}
YcaoBue 2. OHpeI[eJII/ITB, ABJACTCA JIM CTPpOKaA HNAJIUMHAPOMOM, T.C. UHUTACTCA JIH
OHa CJICBA HAIIpAaBO TaK K€, KaK U CIIpaBa HAJICBO.

char st[80]="A roza upala na lapu Azora";
int ij;
bool bl=true;
striwr(st);
i=0; j=strlen(st)-1;

while (i<=j) {
while (st[ij=="") i++;
while (stfjl=="") j-;
if (st[i] '=st[j])

{
bl=false;
break;
Y
i++; j--;
}

if (bl) cout << "Palindrom" << endlI;
else cout << "Ne palindrom" << endl;



6.4. Hnoueuoyanvuwie 3a0anus

1. lana cTpoka, cocrosimiasi u3 rpynn HyJien u equnui. Kaxnas rpynna oTaesns-
€TCsl OT JAPYTOM OAHUM WJIM HECKOJBKMMHU mpoOenaMu. HailT KonMyecTBO rpyIil ¢
IIATHIO CHMBOJIAMM.

2. lana cTpoka, COCTOsIIas U3 rpynn HyJed W eauHul. HalTth u BeIBECTH HA
JKpaH CamMyl0 KOPOTKYIO TPYIIITY.

3. aHa ctpoka, cocTosimias U3 rpymmn Hyjerd u egqunuil. [logcunrare KoJindecT-
BO CUMBOJIOB B CAMOU JUIMHHOW TPYMIIE.

4. lana cTpoka, coctosimias u3 rpynn HyJed u eauuunl. HaliTu u BbIBECTH Ha
SKpaH rpynmbl C YETHBIM KOJIMYECTBOM CUMBOJIOB.

5. Jlana ctpoka, cocTosimiasi U3 TpymIl HyJiel u equnul. [logcunraTe Konu4dect-
BO €JIMHUIL B TPYIIIAaX C HEYETHBIM KOJINYECTBOM CUMBOJIOB.

6. [lana ctpoka, cocrosimas u3 0ykB, Hu¢p, 3anAThIX, TOYEK, 3HAKOB «+» U «—».
BelaenuTh MoaCTpOKy, KOTOPAsi COOTBETCTBYET 3aIIMCHU LIEJIOT0 YUCIIA.

7. JlaHa cTpoKa CMMBOJIOB, COCTOSIIAs U3 OYKB, MUQP, 3aMSITHIX, TOYCK, 3HAKOB
«t» U «». Bpiiennuts NMOACTPOKY, KOTOpasi COOTBETCTBYET 3allMCH BEIIECTBEHHOTO
guciia ¢ PUKCUPOBAHHOMN TOUKOM.

8. JlaHa cTpoka cUMBOJIOB, cocTosIast u3 OykB, (P, 3aMATHIX, TOUEK, 3HAKOB
«t» U «—». Bpinenuts MOACTPOKY, KOTOpPasi COOTBETCTBYET 3allMCH BEIIECTBEHHOTO
Yyucia C IUIaBaKoIIEeN TOUKOM.

9. llana cTpoka CHMBOJIOB, COCTOSIIAsl M3 MPOU3BOJBHBIX AECATUYHBIX LUDD,
pasneneHHbIX npobdenamMu. BriBecT Ha SKpaH yuciaa 3TOW CTPOKU B MOPSJIKE BO3pac-
TaHWS UX 3HAYCHUI.

10. lana cTpoka CUMBOJIOB, COCTOSIIIAs U3 MPOU3BOJBHBIX JECITHUUHBIX HUDD,
pas3zenieHHbIX pobenamMu. BriBecTr 4eTHbIE UnciIa 3TOM CTPOKH.

11. Tana cTpoka CUMBOJIOB, COCTOSIIIAsL U3 MMPOU3BOJIBHOIO TEKCTA HA AHIJIMI-
CKOM $I3bIKE, CJIOBA pa3JiesieHbl IpodesnaMu. BrIBecTH Ha SKpaH ClIoBa 3TOr0 TEKCTa B
HOPSZIKE, COOTBETCTBYIOIIEM JIATUHCKOMY al(paBuUTYy.

12. Jlana cTpoka CMMBOJIOB, COCTOSIIIAs U3 MPOU3BOJIBHOIO TEKCTA, CJIOBA pas-
JiesieHbl poOenaMu. BeiBecTn Ha 3KpaH MOPSAKOBBIA HOMEpP CIIOBA, HAKPBHIBAIOIIETO
k-10 mo3uLuI0 (€cau Ha A-10 MO3MILMIO MOMAJaeT MpoOesi, TO HOMEP MPEbIIyIIEro
CJIOBA).

13. Jlana cTpoka CUMBOJIOB, COCTOSIIAs U3 MPOU3BOJIBHOIO TEKCTA, CIOBA pas-
nenenbl npodenamu. Pa3ouTh HCXOAHYIO CTPOKY Ha JABE MOJCTPOKH, IPUYEM IepBast
JUTMHOW k& CUMBOJIOB (€CJIHM Ha k-10 MO3ULIMIO MOMAJAET CIOBO, TO €0 CIEIyeT OTHEe-
CTH KO BTOPOM CTPOKE).

14. JlaHa cTpoka CMMBOJIOB, COCTOSIIAsA U3 MPOU3BOJIBHOTO TEKCTA, CJIOBA pa3-
JeNieHbl mpoOenaMu. BeIBecTH Ha AKpaH MOPSIKOBBINT HOMEpP CJIO0Ba MaKCUMaTbHOM
JUIMHBI 1 HOMED MO3ULIUU B CTPOKE, C KOTOPOW OHO HAYMHAETCA.

15. lana cTpoka CMMBOJIOB, COCTOSIIAs U3 ITPOU3BOJIBHOIO TEKCTA, CJIOBA pas-
nenensl npoOenamu. BbIBeCTH Ha SKpaH MOPSAKOBBIA HOMEP CIIOBA MUHHUMAJIbHOM
JUIMHBI ¥ KOJIMYECTBO CUMBOJIOB B 3TOM CJIOBE.
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JIABOPATOPHAS PABOTA Ne7
HPOI'PAMMMUPOBAHUE C UCITIOJIB3OBAHUEM CTPYKTYP

7.1. Oovasenenue cmpykmyp

CTpyKTypa — 3TO COCTAaBHOM THUIl JAHHBIX, B KOTOPOM IOl OJHUM UMEHEM 00b-
CIUHCHBI JAHHBIC pa3J'II/I‘IHBIX THUIIOB. OTI[@J'IBHBIG JAHHBIC CprKTypBI HaA3bIBAKOTCA
NOJIAMU. O6TJSIBJ'I€HI/I€ CTPYKTYPbI OCYHICCTBJISACTCA C IIOMOLIIBIO KIKOYEBOI'O CJIOBA
struct, 3a KOTOPBIM HJIET €€ UMS U J1aJiee CIUCOK JJIEMEHTOB, 3aKJIIOYCHHBIX B (Pu-
r'ypHbIE CKOOKH:

struct umsa

{
mun_anemeHma_1 umsa_anemeHma_1,;
mun_anemMeHma_2 ums_ariemMeHma_ 2,

muri_anemMeHma_n umMsd_arieMeHma_n,
b
[IpaBuia paboTHI € MOJNAMU CTPYKTYPBI HACHTUYHBI paboTe C IEPEMEHHBIMH CO-
OTBETCTBYIOMIMX TUMOB. K MONSM CTPYKTYpBI MOKHO 0OpaIaThCsl 4epe3 COCTaBHOE
ums. @opmar oOpauieHus:
UMS_CmpYKmMypbl.UMS_Mosis
WITN
yKaszamersib_Ha_CmpyKkmypy—>umsi_osisi

7.2. Ilpumep evinoanenus padoomaol

Ycaosue. Co3naTh MacCUB CTPYKTYp, COAEPKALIMN MHPOPMALIUIO O CTYACHTaX:
@O, HOMEp Tpynmbl, OLIEHKU 32 MOCIEAHIO ceccuto. BeiBecTn mH(pOpMaIuio o
crynenTtax rp. 610205 B nopsiake yObIBaHUS cpeHErO Oaiia.

#include <iostream.h>
#include <string.h>

Int main ()
{
struct strc{
char fio[40];
char ngr[7];
int otc[4];
double sb;
} mstud[100];

int nst, i, j;
cout << "Vvedite kol-vo studentov" << endl;
cin >> nst;



for (i=0; i < nst; i++)

{
cout << "Vvedite FIO";
cin >> mstudi(i].fio;

cout << "Vvedite nomer gr.";
cin >> mstud][i].ngr;

cout << "Vvedite 4 otcenki" << endl;
mstud(i].sb = 0;
for (j=0; j<4; j++)
{
cin >> mstudi(i].otc[j];
mstud[i].sb += mstud][i].otc[j]}/4.;

}
cout << endl;

}

strc stemp;
for (i=0; i < nst-1; i++)

for (j=i+1; j<nst; j++)
If (mstud][i].sb < mstud[j].sb
&& !strcmp(mstud]i].ngr,"610205")
&& !strcmp(mstud[j].ngr,"610205"))
{

stemp = mstud]i];

mstud[i] = mstud(j];

mstud[j] =stemp;

}

for (i=0; i < nst; i++)
If ('strcmp(mstud[i].ngr,"610205"))
cout << mstud]i].fio <<" " << mstud[i].ngr <<" "
<< mstud[i].sb << endl;

return O;

}

7.3. Hnoueudyanvhuie 3a0anus

1. B mara3uHe c()opMHUpOBaH CHUCOK IMOCTOSIHHBIX KJIMEHTOB, KOTOPBIM BKIIIO-
yaeT ®UO, nomamHuii agpec MOKynaresis U pa3Mep MpeloCTaBIIeMON CKUAKU. Y 1a-
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JIUTh U3 ATOTO CIUCKA BCE MOBTOpAOIIMECs 3anucu, nposepuB OO u nomamuui
aapec MOKymnaTessl.

2. Cnucok TOBapoB, UMEIOIIMXCA Ha CKJIAJe, BKIIIOYAET B ce0si HaMMEHOBAaHHE
TOBapa, KOJIMYECTBO €IMHUI] TOBAPA, IEHY €IUHUIBI U ATy NOCTYIUIEHUS TOBapa Ha
ckiaja. BeiBecTu B andaBUTHOM MOPSIKE CIUCOK TOBAPOB, XpaHSIIMXCs OOJIbIIE Me-
csilia, CTOMMOCTh KoTophix npessimaer 100 000 p.

3. g nonydeHust Mecta B OOIICKUTHH (GOPMUPYETCS CIUCOK CTYJEHTOB, KO-
topeii BKItouaeT ®UO crynenra, rpymimy, cpeaHuil 0ai, 10X0J Ha YieHAa CEMbH.
OOwexxuTre B MEPBYIO OYepeb MPEAOCTABISIETCS TEM, Y KOTO J0XOJ Ha 4YJieHa ce-
MBH MEHBIIE JBYX MUHHAMAJIBHBIX 3apIUIAT, 3aTEM OCTAJIbHBIM B IOPSJIKE YMEHBIIE-
HUS cpelHero Oaia. BeIBecTH CIIMCOK OYEpPEIHOCTH MPEJOCTABICHHS MECT B O0IIe-
KUATHM.

4. B crnpaBo4yHOW aBTOBOK3aJla XPAaHHUTCS paclUCaHuE JABUKEHHUS aBTOOYCOB.
Jlnst kaxaoro peiica ykazaHbl €0 HOMEp, THUIl aBTOOyca, MYHKT HA3HAYEHUS, BpPEeMs
OTIpaBiieHUuss U TpuObITUS. BbhiBecTn mHbOpMaIio o peicax, KOTOPbIMU MOXKHO
BOCIIOJIB30BAThCS ISl MPUOBITHS B ITYHKT HA3HAYEHUS PAHbIIIE 33JAHHOTO BPEMEHH.

5. Ha mexxayropoanoit ATC undopmariust o pa3roBopax CoAEp>KUT AaTy pasro-
BOpPa, KOJI U Ha3BaHHE rOPOJia, BpeMs pa3roBopa, tTapud, Homep TesieoHa B 3TOM ro-
pojae u HoMmep TenedoHa aboHeHTa. BeIBeCTH NI 3aJIaHHOTO Topojia o0Iiee Bpems
Pa3roBOPOB C HUM U CYMMY.

6. Uudopmarust o corpynuukax ¢upmel Briatodaer GUO, tabenbHBIN HOMED,
KOJIMYECTBO OTPabOTaHHBIX YaCOB 3a MECHII, Mo4acoBoil Tapud. PaGouee Bpems CBbI-
me 144 gacoB cuMTaeTCs CBEPXYyPOUYHBIM M OIUIAYMBAETCSA B IBOMHOM pasMmepe. Bbl-
BECTH pa3Mmep 3apaboTHOU ATkl KaXIOTO COTPYAHUKA (UPMBI 3a BBIUETOM MOJIO-
XOJIHOT'O HaJIora, KOTOPbIH cocTaBiisieT 12 % oT cyMMbl 3apaboTka.

7. Undopmanust 00 yyacTHUKaX CIOPTUBHBIX COPEBHOBAHUN COJNEPKUT HAMMe-
HOBAaHUE CTpaHbl, Ha3BaHue KomaH b, PO urpoka, urpoBoil HOMEpP, BO3PACT, POCT
u Bec. BeiBecTu nH(opmaiuio o camoit MOJI0JI0M KOMaH/E.

8. Ins xHMr, XpaHsammxcs B OMOIMOTEKE, 3aat0TCSl PErUCTPALIMOHHBIN HOMED
KHWTH, aBTOP, Ha3BaHUE, TOJl U3/IaHUs, U3aTEIbCTBO, KOJMYECTBO CTpaHull. BriBec-
TH CHHUCOK KHUT ¢ (paMUJIMSIMU aBTOPOB B ali(DaBUTHOM MOPSIIKE, W3IAHHBIX IOCIE
3aIaHHOTO TOJ1a.

9. Pa3nuuHble IeXM 3aBOJIAa BBINYCKAIOT MPOIYKIIHIO HECKOJIBKMX HAMMEHOBA-
Hui. CBeeHUs O BBINYIIEHHON NMPOAYKIMHU BKIOYAOT HAMMEHOBAHUE, KOJIUYECTBO,
HOMeEp 1iexa. [ 3aaHHOrO 11eXa He0OXOUMO BBIBECTH KOJUYECTBO BBHIMYIICHHBIX
W3JIEJIAN 10 KaXXA0MY HAMMEHOBAHMUIO.

10. Madopmarus o corpynnukax npeanpustus coaepxut GHO, Homep otaena,
JOJKHOCTB, AaTy Hadaja padoThl. BRIBECTH CIIMCOK COTPYAHHMKOB 33JJaHHOTO OTHEJa
B MOpsIIKE YObIBAHUS CTaXa.

11. BenoMocTh aOMTYpUEHTOB, CAABIIMX BCTYNMHUTEIbHbBIE YK3aMEHbI B YHUBEP-
cutet, comepxur ®UO., aapec, onenku. OnpenenuTb KOIMYECTBO aOUTYPHEHTOB,
NPOXKUBAIOIIKX B I. MUHCKE M CIaBIIMX K3aMEHBI CO CPEAHUM OallsioM He HUxke 4.5,
BBIBECTH UX (pamMminu B alipaBUTHOM MOPSIIKE.



12. B cripaBOoYHOM a3ponopTa XpaHUTCSI PACIIMCAHKUE BbUIETA CAMOJIETOB HA ClIe-
ayromuye CyTkd. JUIs KakKaoro perca yka3aHbl HOMEp peiica, TUI CaMOJIeTa, IYyHKT
Ha3HA4YCeHUs, BpeMs BblIeTa. BeIBeCTH BCe HOMEPA PENCOB, TUIIBI CAMOJIETOB U BpEMsI
BBLJICTA B 3a/IaHHBIN IIyHKT Ha3HAYEHU B IIOPsIKE BO3PACTAHUSA BPEMEHU BBUICTA.

13. V agmuHHCTpaTOpa KEJIE3HOJOPOKHBIX KacC XpaHUTCS MH(pOpMalus O CBO-
OOAHBIX MECTax B IOe3Jax JaJIbHEro CIEJOBaHMs Ha ONMKAHIIyI0 HEAENo B Clle-
OYIOLIEM BHJE: J1aTa BbIE3/a, IIYHKT HA3HAYCHMs, BPEMS OTIPABJICHUSA, YUCIIO CBO-
001HBIX MecT. OPTKOMHUTET MEXKIyHApOIHOW KOH(PEPEHIMH 00paimiaercs K aJMUHH-
CTpaToOpy € NPOCKOOIl 3ape3epBUPOBAThH M MECT A0 ropoaa N Ha k- 4HuCio CO Bpeme-
HEM OTIPABJICHUS NOE3/1a HE MO3JHEE f YacOB Beuepa. BriBecTn BpeMsi OTIIPABIICHUS
WM COOOIIEHNE O HEBO3MOXXHOCTH BBITIOJIHUTH 3aKa3 B IIOJHOM OOBbEME.

14. BenoMoCcTh aOMTYPUEHTOB, CAABIIMX BCTYNHUTEIbHbBIE YK3aMEHbI B YHUBEP-
cutet, cogepxxkutr MO aburypuenta, oueHku. OnpeaenuTs cpeaHuil 0a no yHH-
BEPCUTETY M BBIBECTU CIIMUCOK a0UTYPUEHTOB, CPEIHUNA 0ajl KOTOPBIX BBILIE CPEIHE-
ro 6amia 1no yHuBepcurery. IlepBbIMU B CIIMCKE JTOJIKHBI UATH CTYAEHTHI, CAABIINE
BCe 3Kk3ameHbl Ha 10.

15. B paguoarenbe XpaHATCA KBUTAaHIMU O CIAaHHOW B PEMOHT paJuoaIapary-
pe. Kaxnas KkBUTaHIIUS COAEPKUT CIETYIONIYI0 HHPOPMAIUIO: HAUMEHOBAaHUE IPyII-
bl U3JENIHN (TEIEBU30PbI, PAIUONPUEMHHUKH U T. I1.), MAPKy U3JEIMs, AATy IPUEMKH
B PEMOHT, COCTOSIHHE€ TOTOBHOCTH 3aKa3a (BBIIIOJIHEH, HE BBINOJIHEH). BriBecTn uH-
(dbopMaIuio 0 COCTOSIHUM 3aKa30B HA TEKYIINE CYTKH JJIs 3aJJaHHON TPYTIIbI U3ACTUH.
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JIABOPATOPHASA PABOTA Ne8 _
INPOI'PAMMHPOBAHUE C UCITOJb30OBAHUEM ®YHKINU

8.1. Oovasnenue pynkyuu

@DyHKIUS — 3TO MOCIEA0BATEILHOCTh OMEPATOPOB, OpopMIIEHHAs TakKUM oOpa-
30M, YTO €€ MOKHO BBI3BaTh MO MMEHU W3 JIFOOOTO0 MecTa NporpamMmbl. DyHKIHS
OMUCHIBACTCS CJICIYIOIIUM 00pa30M:

mur eo3gpauwjaemMoz20 3HaqyeHuUs1 uMsi QpyHKUuU (Criucok napamempos)

{

mero yHKyuU

}

[lepBast cTpoka ONMMCaHUS HA3BIBACTCS 3a20108KOM yukyuu. Tum Bo3Bpalmae-
MOTO 3HAYEHHUS MOXKET OBITh TIOOBIM, KpOME MaccuBa WiH QyHKIUH. JlOIMyCcTUMO HE
BO3BpaIllaTh HUKAKOTO 3HaYeHUs (TUI void).

B C++ nHe momyckaetcst BnoxkeHne PyHKITUH APYT B IpyTra.

Boixon u3 pyHKITMU OCYIIECTBISETCS CIEIYIONUMHU CITIOCOOAMU:

1. Ecntu HeT HeoOXOAMMOCTH BO3BpAlllaTh BBIYMCICHHOE 3HAYEHHE, TO BBIXO]
OCYIIECTBIISIETCS 110 JTOCTHUKEHUH 3aKPBIBAIOIIEH CKOOKH WJIU MPU BBHIIOJHEHHUH OTIe-
paropa return.

2. Ecnu HeoOX0oaMMO BEpHYTH OMPEISICHHOE 3HAYCHHUE, TO BBIXOJ OCYIIIECTB-
JISIETCST OTIEPATOPOM

return snipaxeHue;

8.2. Ilepeoaua napamempos

[Ipu paboTe BaskHO COOJIIOAATH CIENYIONIEe MPABUIIO: TIPU OOBSIBICHUH U BBI3O-
B¢ ()YHKIIMH TTapaMeTPhl TOJDKHBI COOTBETCTBOBATH IO KOJIUYECTBY, TOPSIKY CIIEIO-
BaHUS 1 TUTTaM. OyHKIIUS MOXET HE UMETh TapaMeTPOB, B ’TOM CITydae MOCIe UMCHH
byHKIUHA 00s13aTEIHHO CTABATCS KPyIJible CKOOKH. CylIecTBYeT TPU OCHOBHBIX CITO-
co0a mepeaaun mapaMeTpoB: Mepeiada 1mo 3HaYCHHI0, CChUTKE WIIH YKa3aTelio.

Ilepeoaua napamempog no 3HaueHu1o

B momeHT oOpatieHust Kk GyHKIIMU B MaMsATU CO3Al0TCSI BPEMEHHbIC MEPEMEH-
HbIE C IMEHAMH, YKa3aHHBIMU B CIIUCKE MTapaMeTpoB. B BpeMeHHbIC IEpEMEHHbIE KO-
NUPYIOTCS 3HAYEHUS (DAKTUUECKUX IMapaMeTPOB.

Ilepeoaua napamempog no ccolike

IIpn mepegave mapameTpoB IO CCHUIKE MEPEHACTCS HE 3HAYEHUE COOTBETCT-
BYIOIIIEH TIEpeMEHHOM, a ee aapec. 1y yka3zaHusi Ha JaHHBINA crIoco0 repeaadu mocie
MMEHH MapameTpa CTaBUTCSI CUMBOJ «&».

Ilepeoaua napamempoe no ykazameinio

B otnuume ot mepenayu mo CChUIKE aapec MePEeMEeHHON mepeaacTcs B QyHKIIUIO
HE C UCIIOJB30BaHUEM Ollepaluu pazaapecaruu (&), a onepanueil KOCBEHHOU aJipe-
caruu (*).



8.3. Illepezpy3ka ¢pynkuuil u ykazamenv Ha QYHKYUIO

B C++ momycTumo UCIoIb30BaHUE HECKOJIBKUX (DYHKITHI ¢ OJIMHAKOBBIM UMe-
HEM, HO Pa3JIMYHbIM YUCJIOM WJIA TUIIAMH MMapamMeTpoB. Takoe CBOMCTBO HA3bIBACTCS
nepezpyskou @yuxyui. lleperpyxeHubsie GyHKIUNA Pa3IAYAIOTCS KOMIUISTOPOM IO
TUTIAM U YKCITy TTapaMETPOB.

Tak kak uMs QYHKIIUMU SBISETCS yKazaTeleM Ha Hadauio (DYHKIMU B OINEpaTHB-
HOUM MaMsITH, TO MOXKHO OOBSBIISTH yKa3aTedu Ha (DYHKIUU JJi MOCIEIYIOIIET0 UX
HCIIOJIB30BaHUs B MpOrpamMmMe.

[Ipu 0OBsIBIIEHNHU yKa3aTeNb HOKEH BO3BpAIIATh TOT K€ TUI U UMETh TaKHUE Ke
apryMeHThI, Kak U (YHKIMs, HA KOTOPYIO OH OyJeT ykas3biBaTh. Hampumep, ykasa-
TeJb Ha (PYHKIIUIO

double y(double x, int n);
OyIleT UMeTh BU/I;

double (*fun)(double, int);

8.4. Ilpumep evinonnenusn padbomaol
YcaoBue. BeiBecTu Ha dKpaH Ta0auIly 3HaueHUM QPyHKIMM Y(x) = sinx U ee
3 2n+1

pazyioxeHus B psaa S(x) = x I (=1)" ——— ¢ Tounoctsio € = 0.001. BeiBec-
3! 2n+1)!

TH 9YUCJIO HTCp&HHﬁ, HCO6XOI[I/IMOC JJIA JOCTUIKCHUA BaﬂaHHOﬁ TOYHOCTH.

#include <iostream.h>
#include <math.h>
#include <iomanip.h>
typedef double (*uf)(double, double, int &);

void tabl(double, double, double, double, uf);
double y(double, double, int &);
double s(double, double, int &);

int main()

{

cout << setw(8) <<"x"<< setw(15) <<"y(x)"<< setw(10) << "k" << end|;
tabl(0.1,0.8,0.1,0.001,y);

cout << end|;

cout << setw(8) <<"x"<< setw(15) <<"s(x)"<< setw(10) << "k" <<endl ;
tabl(0.1,0.8,0.1,0.001,s);

return O;

}

void tabl(double a, double b, double h, double eps, uf fun)

{
int k=0;
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double sum;
for (double x=a; x<b+h/2; x+=h)
{
sum=fun(x,eps,Kk);
cout << setw(8) << x << setw(15) << sum << setw(10) << k << endl;
}
}

double y(double x, double eps, int &k)
{

return sin(x);

}

double s(double x, double eps, int &k)
{
double a,c,sum;
sum=a=c=x;
k=1;
while (fabs(c)>eps)
{
c = pow(x,2)/(2*k*(2*k+1));
a*=-c
sum += a;
k++;
}

return sum;

}

8.5. Huoueuoyanvhuie 3a0anus

BriBecTn Ha skpaH TaOnuily 3HaueHud QyHKuMU Y(x) U ee pa3ioKeHUs B psl
S(x) ¢ TounocThio € (Taba. 8.1). BeiBecTu uuciao ureparuii, HEOOXO0AUMOE IJIs J10C-
TH)KEHUS 3aJJaHHON TOYHOCTH. Beraucnenue S(x) u Y(x) opopmuts B Buse QyHKIIHA.

Tabmumna 8.1
Nel a | b S(x) € Y(x)
1 2 3 4 s .
3 2k+1 1 1
3 2k +1 21— x
2 2k .
2 071 0,9 l_x_+...+(—1)k X 1075 Smx
3! (2k +1)! ¥
S 41-2-5-8-...3k—-4
31209109 1+§+Z(—1)k1 3kk'( )¢ |10 i
k=2 !




Oxkonuanue Ttad. 8.1

1 2 3 4 z -
k
4 |3 |3 1+m—9x+...+(lnk9.) xt 10* | 9
3 3y —_1\N 2k+1
5 |1 1 X +1 3-x +(2k DI x 102 |yt aresinx
2:3 2-4.5 Q! (2k+1)
2 3
X 3-x w1 (26=3)1 B
6 |-09109 |- + + ..+ (=) — 102 | V1+x—-1=-2
210 s Y T ¥
1,1
3 7 4k-1 1 1
7 10,5105 XX X 10 4ln——x arctg]
3 7 4k —1
k=1 _(2"'-1) 1
8 1-03104 ! + 2x2 2 x _ 104 | ——
I+x 1+x 1+ @) 1—x
N P R e T PV ECR )
1 9 (2k —1) 2
2( (=D =DF6) . D
10 | -0,5 | 0,5 + sin kmx 10 >
’ s kz;[ k k3n2 7
cos kx 2xsinx —2+cosx
1|1 (13| 2D = 107 2
k=2 k™ -1
— kx 2 2
21 |25 Y% 1o | 3% —6mr+2m
R 12
_ coskx
1315 (15 | D)= 10* | In(2cos )
= k 2
LTS (4R 1
— sin(2k —1)x 4 | mesignx
15 (-2,5]1,3 _ 10
T ,; 2k -1 4
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JIABOPATOPHAS PABOTA Ne9
HPOI'PAMMUWPOBAHUE C UCITIOJIB3OBAHUEM PEKYPCHUU

9.1. Ilonamue pexypcuu

PemuTe 3amauy peKypCHBHO — ATO 3HAYMT PA3JIOKHUThH €€ Ha MOA3aaqd, KOTO-
pbI€ 3aTeM aHAJOTUYHBIM 00pa3oM (T. €. PeKypCHBHO) pa3OMBAIOTCS Ha €Il MEHb-
mue nojazanayn. Ha ompeneneHHOM ypoBHE MOJ3a7aud CTAHOBATCS HACTOJBKO MPO-
CTBIMH, YTO MOTYT OBITh PEIICHBI TPUBHUAILHO.

B pekypcuBHOM anroputMe BaKHO MPETYCMOTPETH CIIOCOO €ro OCTaHOBKH, T.€.
BBECTH YCIIOBHE, ITPH KOTOPOM pEeKypCcHBHOE oOpalieHne K (yHKIIUU TpeKpaIiaeTcs.

9.2. Ilpumep evtnonnenusn pabomul

n
YcaoBue 1. Hanucate nporpamMmy asisi BblUMCIEHUs S = Z(l + 1)2 /i nByMsI
i=1
MeTonamu. OUH METOJ BBIYMCIIAET CYMMY O€3 UCIOIb30BaHUS PEKYPCUHU, IPYTON —
C UCIOJIb30BAHUEM PEKYPCHUHU.

#include <iostream.h>
#include <math.h>
double sum(int);
double sumr(int);
int main ()
{
int n;
cout << "wvedite n"; cin >>n;
cout <<"s (ne rekurs) =" << sum(n) << endl;
cout <<"s (rekurs) =" << sumr(n) << endl;
return O;

}

double sum(int n)

{
for (double s=0, int i=1; i<=n; i++) s += (pow(i+1,2))/i;
return s;

}

double sumr(int n)

{
if (n==1) return 4;
else return sumr(n-1)+pow(n+1,2)/n;

}



¥Ycaosue 2. Haiitu max (ay, ..., a,), pa30uB 3a7a4y Ha 3JieMeHTaApHbIE MOA3a-
paum: max(max (max (ay...a, 2), a,-1), @y, --- -

int maxr2(int i)
{
if (i==0) return a[0];
else{
int mx=maxr2(i-1);
if (a[i]>mx) return a[i;
else return mx;

Ycaosue 3. 3agaua o XaHouckou 6amHe. imeercst Tpu CTepkKHS 1, Sy, 53. Ha
IICPBOM U3 HUX HAHU3AHBI N TUCKOB PA3JIMYHBIX JHUAaMCTPOB, 06p3,3y}0H_II/IX IMpaBHJIb-
HYIO ITUPpaMU Ay — 9YC€M BBIIIC PACIIOJIOXKCH JHUCK, TCM MCHBLIIC €0 JHaMCTP. Tpe6yeT-
Cia ICPpEMECTUTDL BCHO 6aIIIH}0 Ha BTOpOﬁ CTCPIKCHb, ITPUYCM OUCKU MOXHO IICPCHO-
CUTDH 110 OJHOMY, HCJIB3A IIOMCIIATh AUCK HAd AUCK MCHBIICTO AWMAMCTpPA, AJIA IIPOMC-
KYTOYHOI'O XpaHCHHA MOKHO HMCIIOJIB30BaTh TpeTI/Iﬁ JAHCK.

void hanr(int n, int s1, int s2, int s3)
{
if (n>0) {
hanr(n-1,s1,s3,s2);
cout << "perenesty s "<<s1<<" na "<<s2<<end|,
hanr(n-1,s3,s2,s1);
}

9.3. HuousuodyanvHule 3a0anus

Pewumo 3a0auy 06yms cnocobamu — ¢ npumenenuem pexypcuu u oes Hee.

1. Beruucnurs cpeHee 3Ha4€HUE 3JIEMEHTOB OJJHOMEPHOTO MACCHUBA.

2. BBIUHCIIUTD MIPOU3BEICHUE FJIEMEHTOB OJJTHOMEPHOTO MaCCHBaA.

3. [TogcunTarh KOTUYECTBO MU(P B 3aJAHHOM YHUCIIC.

4. B ynopsimo9eHHOM MaCCHBE TIEJIBIX YHCEI a;, [ = | ... n HAUTH HOMEp dJIeMEH-
Ta ¢ METOJIOM OWHApPHOTO TIOWCKA, HWCIOJb3ysS OYEBHUIHOE COOTHOIICHHE: ECIH
c<a,,,TOra c € [al...an/z], WHaAYe C € [an/2+1...an]. Ecnu snemeHT ¢ oTCyTCTBYyeT B

MacCHBE, TO BEIBECTU COOTBETCTBYIOIIEE COOOIIICHUE.

5. Haittm wamOonmbmuii oOmwmii genmurens dncen M u N HUCTIONB3YS METO.
Oiinepa: eciiu M nenutca Ha N, To HOHA (N, M) = N, unaue HOJ (N, M) =
=HOJ (M % N, N).

6. BeunciuTh 3HaU€HKUE MOJIMHOMA CTETIEHU 71 TI0 (popMyJie

P, =Zn:aixi =a, +x(a1 +...x(an_1 +xan)...).
i=0
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|
7. BEIUMCIUTh 3HAUYEHUE X = \/; , UCTIONb3ys (popMyTTy X, ZE(X'H + a/ xn_l), B

KaueCTBE HaYaJIbHOTO MPUOIMKEHUS UCTIONIb30BaTh 3HaUeHue X = (1+a)/2.
8. HaiiTu MakCcUMaJIbHBIN 3JIEMEHT B MAacCUBE dj, ..., d,, UCIIOIb3YsI METOJ Jie-
JIEHUS ToMojaaM max (ay, ..., d,) = max (max (ai, ..., @yn), MaX (Apo+1, vy Ap)).

9. Beruncauts y(n) :\/l+\/2+...+ Jn .

10. Beraucnuth npousBefieHue n > 2 (1 4eTHOE) COMHOKUTETIEH

VT3S

11. Boruucauts y =x" mo crepyrouemy atroputMmy: y = (x" /%)

, ecau N 4ert-

HOE; y =X X" ! ecnu N meuetHoe.

12. Beruncnuthb y(n) =
n+

(n—-1)+

(n-2)+

1

1+l.
2

..t

13. Beraucnuth Mpou3BeACHUE IBYX IEJIBIX MOJOKUTEIBHBIX YHUCe p =a-b 1o
cienytomemy anroputmy: p=2-(a-b/2), ecmu b uernoe; p=a+(a-(b—-1)), ecniu
b neuetnoe. Ecmu b =0, To p = 0.

14. Beruncnuth 3HaueHne cymmsol S = 1/11+ 1721 + ... + 1/k!
15. IIpoBepuTh, ABISAETCS U 3aJaHHAS CTPOKA MATMHIPOMOM.



JIABOPATOPHASA PABOTA Nel0
MNPOI'PAMMMUPOBAHUE C UCITOJIb30BAHUEM ®ANJIOB

10.1. Opzanuzayusa padomuwi c paiiramu

Paznuyatot nBa Buja (haiisioB: TEKCTOBBIE U JJBOUYHEIE.

TexcToBble (paiiabl XpaHAT HHPOPMALIUIO B BUJIE MOCIEIOBATEILHOCTH CUMBO-
J0B. B TEKCTOBOM peXMME KaXKAbIH pa3leIUTENIbHBIA CUMBOJI CTPOKHA aBTOMAaTHUYe-
cku rpeoOpazyercs B napy (Bo3BpaT KapeTKu — Mepexo/l Ha HOBYIO CTPOKY).

bunapuble (wim aBouuHble) (alabl MpelHa3HAUYEHbl IS XPAHEHHS TOJIBKO
YHUCJIOBBIX 3HAUeHHM aHHbIX. CTpYyKTypa Takoro ¢aiia onpeaensercs mporpaMMHO.

Oyukiuu 1 paboTel ¢ (daiimamMu  pasmernieHsl B Oubnuotekax stdio.lib
(#include <stdio.h>) u i0.lib (#include <io.h>). Kaxxnpiii aitn momkeH ObITH CBS-
3aH C HEKOTOPBIM yKa3zaTeneM. JTOT ykazarenb uMmeeT Tl FILE u ucnonbs3yercs BO
BCEX omnepanusx c Qaitmamu.

dopmar 00bABIECHUS yKa3aTenst Ha (ailil cleay ol

FILE *ykasaTenb Ha dann,

Makpoc NULL onpeaesnsieT myCcTou yKa3artelb.

Makpoc EOF, vacto onpenenseMblil kKak —1, sIBIsSETCS 3HAUEHHEM, BO3Bpallae-
MBIM TOT/Ia, Korja (GyHKIUS BBOJIA MBITAETCS BBIMOJHUTH YTEHUE TOCTe KOHIIa (haiina.

Maxkpoc FOPEN_MAX onpeznensiet 1enoe 3HaueHue, paBHOE MaKCUMAIIbHOMY
YHCIIy OJTHOBPEMEHHO OTKPBITHIX (halsIoB.

10.2. @yukyuu ona pabomel ¢ paiiramu
OyHKIUA
FILE *fopen(const char *ums_cpatna,
const char *pexum_omkpbimus);

OTKpbIBAET (haiijl U CBA3BIBAET €ro ¢ MOTOKOM. Bo3Bpalaer ykas3aTesb Ha OTKpPBITBINA
baiin. Mma_gatina — 310 yKkazaTesb Ha CTPOKY CUMBOJIOB, B KOTOPOW XPaHUTCS UMS
daiina u nyTh K HeMmy. Pedwcum_omkpuimusi — 3TO yKa3aTeldb Ha CTPOKY CUMBOJIOB, B
KOTOPOM yKa3bIBA€TCA PEKUM OTKpBITHUS (haiina. JomycTUMBbIE PEKUMBI:

¥ — OTKPBITHE TEKCTOBOTO (haiiia JjIsl 9TCHHUS;

W — CO3J1aTUe TEKCTOBOTO (haiina AJid 3aIucu;

a — noOapyieHNEe HHOOPMAILIMK B KOHEIl TEKCTOBOTO (haiiia.

[Ipu pabGoTe ¢ TeKCTOBBIMH (haiilaMl K CUMBOIY, YKa3bIBAIOLIEMY PEXKUM OT-
KPBITHS, J00ABISETCS CUMBOJ «» (IO YMOJIYAHHUIO), a MpU padoTe ¢ OMHAPHBIMHU —
«b». Ecnu HEeoOX0IMMO M YWTaTh W 3alMCHIBATh B (pailyl, TO 100aBISETCS CUMBOII
«+». Ilpu BO3HUKHOBEHUH OMIMOKHU BO BpeMsl OTKpbITUA ¢aiina, GpyHkuus fopen Bo3-
Bpamaer 3HaueHne NULL.

OyHKIMA

int fclose(FILE *ykazamenb_Ha _cbaun);
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3aKpBIBAET MOTOK, KOTOPHINA OBLI OTKPBIT ¢ TOMOIIBIO Bbi3oBa fopen() 1 3amuchiBaeT
B (paii Bce TaHHBIC, KOTOPHIE elle OCTaBaIMCh B TUCKOBOM Oydepe. Jloctyn k daitny
MOCJI€ BHITIOJIHEHUS (PYHKIIMU OYJIET 3arpemieH.
Bo3sBpanieHne HyJs O3Ha4aeT YCHEIIHYK ONEpaluio 3akpbITUs. B cioydae ke
omuOku Bo3Bparaetrcs EOF.
DOyHKIUA
int fcloseall(void);
3aKpBIBAET BCE OTKPHBITHIE (haiinbl. Bo3BpalmaeT KoaumuecTBO 3aKpHITHIX (halIOB WIIH
EOF, eciiu Bo3HUKaET OIIMOKA.
OyHKIUA
int putc(int cumBon, FILE * ykazatenb_Ha _cpawnn);
3aMUCHIBAET OJIMH CUMBOJ B TEKYIIYIO MO3UIMIO YKa3aHHOT'O OTKPBITOro daiina.
OyHKLIUA
int getc(FILE * ykasatenb_Ha _dpann);
YUTAET OJUH CUMBOJI U3 TEKYIIEH MO3UIIMHN YKa3aHHOTO OTKPBITOTO (haiina.
OyHKIMA
int feof(FILE * ykasatenb_Ha _pann);
BO3BpAILlAET OTIMYHOE OT HYyJs 3HaueHue (true), ecau KoHell (aiiia He JOCTUTHYT, U
Houib (false), ecniu mocTurHyT KOHel| daiina.
DOyHKIUA
int fputs(const char * cmpoka, FILE * ykazamens_Ha _¢paln);
3aMHCHIBAECT CTPOKY CHMBOJIOB B TEKYIIYIO TTO3UIIAIO YKa3aHHOTO OTKPHITOTO (haiia.
OyHKIUA
char *fgets(char *cmpoka, int dnuHa,
FILE * ykazamenb_Ha _cbaun);
YUTAET CTPOKY CHUMBOJIOB M3 TEKYIIEH MO3UIIMU YKa3aHHOTO OTKPHITOTO (haitna 1o
TeX TOp, MOoKa He OyJIeT MPOYUTaH CUMBOJI TIEPEX0/Ia Ha HOBYIO CTPOKY, UJIH KOJIUYE-
CTBO NMPOYUTAHHBIX CUMBOJIOB HE CTAHET PaBHBIM OuHa — 1.
OyHKIMA
int *fprintf(FILE * ykazamens_Ha _c¢baun,
const char * ynpaenswowas_cmpoka);
3anmuchiBaeT (popMaTUpOBaHHBIC JaHHBIC B (ailn. Ynpasraowas cmpoka onpenens-
€T CTPOKY (hOopMaTUPOBAHUS APTYMEHTOB, 3aJJaHHBIX CBOUMHU ajipecaMu. OOBIYHO 3Ta
CTPOKa COCTOMT M3 IOCJIEIOBATEILHOCTH CUMBOJIOB «%0», MOCIE KOTOPBIX CIETYET
CUMBOJI TUIIA JJAHHBIX:
I vinv i — AeCATUYHOE, BOCBMEPUYHOE WIH IIECTHAALATEPUYHOE LIEIIOE;
D umn d — necaTudHOE 1IEIIOE;
U unu u — necsatuyHoe 1ienoe 0e3 3Haka;
E vnu e — neficTBUTENBbHOE C TJIaBAIOIICH TOYKOM;
§ — CTPOKAa CUMBOJIOB;
¢ — CUMBOJI.



OyHKIUA
int *fscanf(FILE * ykazamenb_Ha _cbaun,
const char * ynpaenswowas_cmpoka),
yuTaeT (GopMaTupoBaHHBIC NaHHbIC U3 (aita. Ctpoka (HopMaTUPOBAHHS CTPOUTCS
aHanorndHo ¢pyukuuu fprintf.
DOyHKIUA
void rewind(FILE * ykazamenbs_Ha _¢paln);
yCTaHaBIMBAET yKa3aTellb TEKYIIEeH MO3UIIUHU BBIICICHHOTO (aiina B Havyao (aiina.
OyHKIUA
int ferror(FILE * ykazamens_Ha _¢paln);
OTpEJEISIET, MPOU30IILIA JIH OUIMOKA BO BpeMs paboTh ¢ (aitiom. OyHKIMsA
size_t fwrite(const void * 3anucsieaemoe _0OaHHoe,
size_t pasamep_snemeHma, size_t yucro_snemMeHmos,
FILE *ykasaTtenb_Ha _dpaunn);
3aIIMChIBACT B (bafm 3aJaHHOC YHCJIO AAHHBIX OIIPCACIICHHOTO pa3Mcpa. Pa3Mep JdaH-
HBIX 3a7aeTcs B Oaiitax. Tum size t ompeaenseTcs Kak 1eioe 0e3 3Haka.
OyHKIMA
size tfread(void * cyumbieaemoe _0OaHHoe,
size_t pasmep_snemeHma, size_t yucno_snemeHmos,
FILE *ykasaTenb_Ha _cpann);
CUMTHIBACT U3 (haiiia yKa3aHHOE YHCIIO JAaHHBIX 33JJaHHOTO pasMmepa. Pasmep 3amaet-
csi B Oaiitax. @yHKIMS BO3BpaIlaeT YUCIO MPOYUTAHHBIX 3JEMEHTOB. Eciu umcio
INPOYUTAHHBIX JJICMCHTOB HC pPABHO 3aJdHHOMY, TO IIpU YTCHHUU BO3HHKIIA
OLIMOKA UM BCTPETHIICS KOHEI] (aiina.
OyHKIUA
int fileno(FILE * ykazamerns_Ha _c¢pain);
BO3BpaIllaeT 3HAYCHHUE JCCKPUINTOpPA YKa3aHHOTrO ¢aiiya (JeCKpUNTOp — JOTHYECKUI
HOMep (aiisia 11 3aIaHHOTO TTOTOKA).
OyHKIMA
long filelength(int geckpunTop);
BO3BpaIlaeT JUIMHY ¢aiiia ¢ COOTBETCTBYIONIUM JECKPUIITOPOM B OailTax.
OyHKIUA
int fseek(FILE * ykazamens_Ha _¢padn, long int yucrno _6aum,
int moyka_omcyema),
yCTaHABJIMBACT yKa3aTeslb B 33JIaHHYIO MO3UITNIO. 3aJaHHOE KOJIMYECTBO OANT OTCUH-
THIBAE€TCSI OT MO3UIIMM, KOTOpas 3anaércs cienyromumu makpocamu: SEEK SET —
Havaisio ¢aina, SEEK CUR — texymas no3umusi, SEEK _END — konen ¢aiina.

10.3. Ilpumep evinonnenusn pabomul

YcaoBue. Hancats nporpaMmy, BBOASINYIO B (pailyl wiin 4uTaronnyto u3 daiia
BEJIOMOCTh CTYJICHTOB, CIABIIMX AK3aMeHbl. Kaxkas CTpyKkTypa JOJDKHA COAEPKaTh
dbaMmIInio, a TAKXKE OLICHKH MO MaTEMAaTUKE U MPOrPaMMUPOBAHUIO. BBIBECTH CITUCOK
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CTYZICHTOB, CIIABIINX 2K3aMEH 0 MPOTPAMMHPOBAHHIO C OLIEHKOH 4, U 3amucarh 3Ty
MH(}OpPMAIUIO B TEKCTOBOM (pail.

#include <iostream.h>
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <string.h>

FILE *fl;

typedef struct

{
char fio[30];
unsigned char matem;
unsigned char oaip;

} TStudent;
TStudent stud[30]; / Maccus cmpykmyp
char name[20]; // Ims gbatina
int nst=0; // Hucno eeedeHHbIX cmpykmyp
Int menu(); // MeHro
void nnf(); // Beecmu ums ¢patina
void newf(); // Co30amb Ho8bIU ¢halin
void spisok(); // Beecmu criucok
void opf(); // OmkKpbimb ¢haln
void resc(); // Bbieecmu pe3yrnibmam Ha 3KpaH
void resf(); // Bbieecmu pe3yrnibmam e ¢hbaun
int main()
{
while (true)
{
switch (menu())
{

case 1: nnf(); break;
case 2: newf(); break;
case 3: spisok(); break;
case 4: opf(); break;
case 5:resc(); break;
case 6: resf(); break;
case 7:return O;
default: "Viberite pravilno!";

}



puts("Press any key to continue");
getch();  system("cls");

}

}

int menu() 7/ MeHto

{

cout << "VIBERITE:" << end|I;
cout << "1. Vvod file name" << endl;
cout << "2. New file" << endl;

cout << "3. Vvesti spisok" << end];
cout << "4. Open file" << endl;
cout << "5. Vivesti result" << endl;
cout << "6. Vivesti v fail" << endl;
cout << "7. Exit" << endl;

int i

cin >> i;

return i

}

void nnf() // Beecmu ums ¢patina

{

cout << "Vvedite file name" << endl;
cin >> name;

}
void newf() // Co30amb HO8bIU ¢halisn
{
if ((fl = fopen(name,"wb"))==NULL)
{
cout << "Oshibka pri sozdanii"<<endl;
exit(1);
}
cout << "OK" << end];
fclose(fl);
}
void spisok() // Beecmu cnucok
{
if ((fl = fopen(name,"rb+"))==NULL)
{

cout << "Oshibka pri sozdanii"<<endl;
exit(1);
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}

cout << "Vvedite chislo studentov " << endI;
cin >> nst;

for (int i=0; i<nst; i++)
{
cout << "Vvedite imya: ";
cin >> stud]i].fio;
cout << "Vvedite otcenku po matematike: ";
cin >> stud[i].matem;
cout << "Vvedite otcenku po OAIP: ";
cin >> stud[i].oaip;
fwrite( &stud(i], sizeof(TStudent), 1, fl );

}
fclose(fl);
}
void opf() // OmkpbIimb haln
{
if ((fl = fopen(name,"rb"))==NULL)
{
cout << "Oshibka pri otkritii"<<endl;
exit(1);
}
nst=0; TStudent std;
while(true)
{

int nwrt = fread( &std, sizeof(TStudent), 1, fl );

if (nwrt!=1) break;

stud[nst]=std;

cout << stud[nst].fio <<" " << stud[nst].matem
<<" " << stud[nst].oaip << end];

nst++;

}
fclose(fl);

}

void resc() // Bbieecmu pe3yribmam Ha aKpaH

{
for (int i=0; i<nst; i++)
if (stud[i].oaip=="'4")



cout << stud[i].fio << endl;

}

void resf() I/l Boieecmu pe3ynbmam & ¢haun
{
char namet[30];
FILE *ft;
cout << "Vvedite imya faila" << endl;
cin >> namet;
if ((ft = fopen(namet,"w"))==NULL)

{
cout << "Oshibka pri sozdanii "<<endl;
exit(1);

}

char s[80];

for (int i=0; i<nst; i++)
if (stud[i].oaip=="'4")
{
strcpy(s, stud[i].fio);
strcat(s, "\n"); /Il [JobasneHue pa3desniumersiss CmpoK
fputs(s, ft);
}
fclose(ft);

}

10.4. Huoueudyanvhwie 3a0anus

B npoepamme npedycmompemsv coxpanenue 8800uUMblX OAHHBIX 8 (aiil U 6803-
MOJICHOCb UMEHUs U3 paHee COXpaneHHo2o ¢hauna. Pezynomamer 6b1600ums na 9x-
DA u 8 mexcmoagou ¢hati.

Buumanue! Paspabomannas npoecpamma 6yoem ucnoivb3o8amuvcs 8 0py2ux Jd-
bopamopHulx pabomax.

1. Cnucok TOBapoB, MMEIOIIMXCS HAa CKJIaJe, BKIIOYaeT B ce0s HauMEHOBaHHE
TOBapa, KOJMYECTBO SAMHMI] TOBapa, IIEHy SIUHUIILI U JIaTy MOCTYIUICHUS TOBapa Ha
CKJaa. BBIBECTH CIIMCOK TOBApOB, XPAHSIIMXCS OOJIBIIIE MECSIa U CTOMMOCTh KOTO-
peix npessbimaer 1 000 000 p.

2. Jlns momyyeHus: Mecta B OOLIEKUTUU (HOPMUPYETCS CIIUCOK CTYJEHTOB, KO-
tTopbiit BrItouaeT ®UO crynenra, rpymnmy, cpeqHuil 0ami, T0XO0J HAa YJEHAa CEMbH.
BriBecTu nHpOpMaIMIO O CTYIEHTaX, y KOTOPBIX J0XOJl Ha YJieHa CEMbU MEHEE JBYX
MUHUMAJIBHBIX 3apIuiaT.

3. B cmpaBouHOW aBTOBOK3aJla XpaHUTCA PACHUCAaHUE JIBHKEHHsI aBTOOYCOB.
Jlist Kakioro peiica ykasaHbl €ro HOMEp, IyHKT Ha3HAYCHUS, BPEMs OTIIPABJICHUS U
npuobITHs. BeiBecTn mHbOpMaImio o peicax, KOTOPIMH MOXHO BOCIIOIh30BaThCS
JUTSI PUOBITHSI B TIYHKT HA3HAYCHUS PAHbBIIIE 33JaAHHOTO BPEMEHH.

45



4. Undopmarus o cotpyanukax ¢pupmel Bkimoyaer @UO, komuyecTBo mpopa-
OOTaHHBIX YacOB 3a Mecsll, nmoyacoBod Tapud. Pabouee Bpems cBbiiie 144 yacos
CUMTAETCS CBEPXYPOUHBIM M OIUIAYMBAETCS B JIBOMHOM pa3zMepe. BriBecTu pasmep
3apabOTHOM TUIATHI KAXkJA0T0 COTPYAHUKA (DUPMBI 32 BHIYETOM IMOJO0XOJIHOTO HAJora,
KOTOpbIH cocTaBigeT 12 % oT cymmbI 3apadoTKa.

5. Undopmarnusa 00 ydacTHHKAX CHOPTHUBHBIX COPEBHOBAHHI COJIEPKUT Ha3Ba-
Hue komauasl, PO urpoka, Bo3pact. BeiBectn nundopmaiyio o CiopTcMeHax, Bo3-
pacT KOTOPBIX HE JOCTUT 18 ner.

6. It KHUT, XpaHsamKUXcs B OMOIMOTEKe, 3aal0TCs aBTOP, Ha3BaHUeE, TOJ| U3/a-
HUS, KOJIMYECTBO CTpaHUI]. BBIBECTH CIMCOK KHUT, U3JaHHBIX MOCJIE 3aIaHHOTO T0/1a.

7. Ha 3aBoje BBINTyCKaeTCsl HECKOJIbKO HauMMEHOBaHUW Jetaneil. CBejeHus o
JeTaIX BKIIIOYAIOT KOJI IETAJIM, KOJMUECTBO BBIMYILCHHBIX JeTajeh, HOMEp Mecsiia
BbIITyCKa. BbiBecTH MHPOpMAIIUIO O TPOAYKIIUH, BRIMYIIIEHHON 3a/IaHHBIM IIEXOM 3a
MOCJIEIHUN MecCSIII.

8. Mndopmanus o corpyanukax npeanpusitus coaepxut GO, nomep otaena,
JOJKHOCTb, 1aTy Hadasia padoThl. BEIBECTH CIIUCOK COTPYIHUKOB 33JJaHHOTO OT/IENa,
npopaboTaBIIUX Ha Npennpusituu 6omnee 20 jier.

9. Benomocts abutypuentoB coaep;kut @O, ropoa npoxuBaHus, CyMMapHBIii
O0amn. BeiBectn uHbopManmio o0 aOUTypueHTaxX, MPOXKHUBAIOMUX B T. MUHCKE U
umeromux 6ami 6omnbire 220.

10. B cipaBouHO# a’3ponopTa XpaHUTCSI paClIMCaHKUE BbUIETA CAMOJIETOB Ha Clie-
nytomuye cyTku. Jlns xaxxaoro peiica ykazaHbl HOMEp peiica, MyHKT Ha3HAYCHWUS,
BpeMs BbuleTa. BrIBecTH BCce HOMEpa PeiicoB M BpeMsl BbLIETa camoJieTa Ui 3aaH-
HOT'O MMyHKTa Ha3HAYCHUSI.

11. YV agMuHHCTpaTOpa KEJIe3HOJOPOKHBIX KacC XpaHUTCS MH(OpMaIUs O CBO-
00HBIX MecTax B noe3nax. MHpopManus npeacraBiieHa B CIEIYIOUIEM BUIE: HOMED
noe3/ia, MyHKT Ha3HAUYCHUs, BpeMsl OTIIPABIICHUSI, YUCIIO CBOOOIHBIX MeCT. BbiBecTn
uHopMaIMIo 0 moe3fax, B KOTOPBIX UMEITCS CBOOOAHBIE MecTa 10 3aJaHHOTO
yHKTAa HA3HAYECHHUSI.

12. BeqomMoCTh CTyAEHTOB, CAABABIIMX ceccuro, coaepkut @O u oueHku no
YEThIpEM NIpeAMETaM. BBIBECTH CHUCOK CTYJIEHTOB, CIABIIMX CECCHUIO CO CPEIHHM
Oamuiom Oouiblie 7.

13. B paagmnoarenbe XpaHATCS KBUTAaHIMH O CIAHHBIX B PEMOHT TEJIEBU30pax.
Kaxxnass KBUTaHIUS COACPKUT CIEIYIONTYyI0 WHMOPMAIINIO: MapKa TeJeBU30pa, JAaTa
MIPUEMKHU B PEMOHT, COCTOSIHHE TOTOBHOCTH 3aKa3a (BBIIOJIHEH, HE BBHINOJIHEH). BhI-
BeCcTH MH(OPMALIUIO O 3aKa3ax, KOTOPhIE HA TEKYIIUH MOMEHT HE BBIMIOJHEHBI.

14. Ha ATC undopmarus o pa3roBopax coaepkuT Homep TeiedoHa abOHEHTa,
BpeMsi pa3roBopa u tapud. BeiBecTu i 3aJaHHOTO a0OHEHTa CyMMY, KOTOPYIO eMY
CJIEyEeT OIUIATUTh 3a Pa3rOBOPHI.

15. B mara3uHe cOCTaBJI€H CHUCOK JIFOAEH, KOTOPBIM BbIJJaHA KapTa MOCTOSTHHO-
ro nokynarens. Kaxaas 3amuch 3TOTO CIHCKa COAEPKUT Homep kaprouku, OUO,
IPEeIOCTaBIsIEMYIO0 CKHIKY. BbiBecT HMHQOpMaALMIO O TOKYyHaTensx, HMEOLUX
10 %-Hyt0 CKMJIKY B MarasuHe.



JIABOPATOPHAS PABOTA Nell
COPTHUPOBKA I10 KJIIOYY OJHOMEPHbIX
MACCHUBOB CTPYKTYP

11.1. Copmupoeka maccugos
Memoo ny3vipvka

void s_puz(int a[], int n)
{
inti,j,t;
for(i=1; i <n; i++)
for(j=n-1;j>=1i; j--)
if (afj-1] > afi])
}{ t=af-11; af-1]=afll; alil=t }

Copmupoexa ev160pom

void s_vb(int a[], int n)

{

int imin,i,j,t;

for(i=0; i<n-1; i++)
{
imin=i;
for(j=i+1; j<n; j++)
if (a[imin]>a[j]) imin=j;
if (imin =)
{

t = a[imin];
alimin] = a[i];
ali] =t;

}

Copmupoeka eécmagkamu

void s_vst(int a[], int n)

{
inti,j,t;
for(i=1; i<n; i++)

{



t=alil;
for(j=i-1; j>=0 && t<alj]; j--) a[j+1]=a[j];
afj+1] = t;
}

}

11.2. Ilpumep evinonnenus padomot

Oyukuus s coptupoBku Mmeroaom QuickSort. CopTrpoBka BeAeTCs MO KITO-
qy — oneHka o OAull (MCroap3yrOTCsS TUIBI AAaHHBIX, OOBSBICHHBIE B MPEAbIIY-
meM npumepe (myHkT 10.3)).

void s_qgs(TStudent st[], int n)
{

struct

{
int [;
intr;

} stack[20];

int i,j, left, right, x, s=0;
TStudent t;

stack[s].I=0; stack[s].r=n-1;
while (s 1= -1)
{
left=stack[s].Il; right=stack[s].r;
S--
while (left < right)
{
i=left; j=right; x=st[(left+right)/2].0aip;
while (i <=j)
{
while (st[i].oaip < x) i++;
while (st[j].oaip > x) j--;

if (i<=)) {

t=st[i]; st[i]=st[j]; st[j]=t;
i++; j--;

Y

¥

if ((j-left)<(right-i))

{

if (i<right) {s++; stack[s].I=i; stack[s].r=right; }



right=j;

}

else {

if (left<j) {s++; stack[s].|=left; stack[s].r=j; }
left=i;

}

}
}
Y
[Tonkmouenue pyukmuu: S_qs(stud, nst);

11.3. Huoueudyanvhuie 3a0anus

Hcnonvzosams npocpammy, cocmasiennyio npu 8blNOJIHEeHUU 1a00pamopHol pa-
oomoel Ne 10. Ynopsoouums no neybvieanuio Maccug cmpykmyp no 3a0aHHOMY Koy,
VKA3AHHBIMU 8 UHOUBUOYANbHOM 3A0AHUU MEMOOAMU.

1. Kirou: iena ToBapa. Metojibl copTupoBku: QuickSort u copTHpoBKa BHIOOPOM.

2. Knmtou: cpennuit 6amn. Metonasl coptupoBku: QuickSort m copTupoBka
BCTABKOW.

3. Kiirou: Bpemst otnpasiienust. Metosl copTupoBku: QuickSort v my3sippKoBast
COpPTUPOBKA.

4. Knrod: konuuecTBO OTpaOOTaHHBIX YacoB 3a Mecdll. MeToabl COPTHUPOBKH:
QuickSort u copTupoBKa BEHIOOPOM.

5. Kimtou: Bo3pact. Metonbl coptupoBku: QuickSort u copTupoBka BCTaBKOM.

6. Kimrou: ron mzmanus. Meroasl coptupoBku: QuickSort u my3sIpbKOBasi cop-
THUPOBKA.

7. Kimrou: xox aeranu. Meronbl coptupoBku: QuickSort 1 copTrpoBKa BHIOOPOM.

8. Kitou: nara nHauana pabotsl. MeTonbl coptupoBku: QuickSort u copTupoBka
BCTaBKOM.

9. Kmtou: cymmapusbiii 6ami. Metoasl coptupoBku: QuickSort u my3sippKkoBast
COpPTUPOBKA.

10. Knrou: Bpems BbuieTa. Meroasl coptupoBku: QuickSort u copTUpOBKa BBI-
oopom.

11. Kirou: Bpems otnpaBiienusi. Metoasl coptupoBku: QuickSort u coptupoBka
BCTaBKOM.

12. Kmtou: cpennuii 6amt. Metoasl coptupoBku: QuickSort u my3sippkoBast
COpPTUPOBKA.

13. Knrou: nara npuemku B peMOHT. Metozsl coptupoBku: QuickSort u copTtu-
POBKa BBIOOPOM.

14. Kimtou: Homep Tenedona abonenta. Metoasl coptupoBku: QuickSort u cop-
THPOBKA BCTABKOM.

15. Kirou: Homep kapTouku. Metoasl coptupoBku: QuickSort u my3sippKkoBast
COpPTUPOBKA.
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JIABOPATOPHAS PABOTA Nel2
HOUCK 110 KJIIOYY B OJHOMEPHOM MACCHUBE CTPYKTYP

12.1. Ilouck 6 maccuese

JInHelHbIi NoucK (MeTo/1 MOJJHOT0 nepeoopa)

int p_lin1(int a[],int n, int x)
{
for(int i=0; i < n; i++)
if (a[i]==x) return i;
return -1;

}

JIBOMYHBIN MOUCK

int p_dv(int a[],int n, int x)

{

int i=0, j=n-1, m;

while(i<j)

{

m=(i+j)/2;

if (x>a[m]) i=m+1; else j=m;
}

If (a[i]==x) return i;
else return -1;

}

NurepnoasiumoHHbii moUCK. OOb4HO 1-2 mepBbIX IIara jaenaercs ¢ MoMo-
IO UHTEPHOJISIIUOHHOTO TTIOMCKA, a 3aTE€M UCITOIb3YETCS JIBONYHBIN MTOUCK.

int p_dv(int a[],int n, int x)

{

int i=0, j=n-1, m;
while(i<j)

{

if (ali]==a[j]) / lNpedomepaweHue deneHuUs Ha HyIlb
if (a[i]==x) return i;
else return -1;

m=i+(j-i)*(x-a[i])/(a[j]-a[i]);

if (a[m]==x) return m;



else
if (x>a[m]) i=m+1; else j=m-1;

}

return -1;

}

12.2. Huousuoyanvhuie 3a0anus

Hcnonvzosams npocpammy, cocmasiennyio npu 8bInoOJIHeHuU 1a60pamopHol pa-
bomer Ne 1. Hatimu 6 omcopmuposannom maccuee cmpykmyp 3a0aHHbIU dAeMeHm
VKA3AHHLIMU MEeMOoO0amu NoUcKa (05 ynpoujenus npeononazaem, 4mo 8 Maccuee npu-
cymcmayem moibKO 0OUH INEMEHN C HYHCHIMU XAPAKMePUCMUKaMuL).

1. Haittu ToBap nienoit 150 000 p. Metosl oucka: MOTHBIN Tiepedop U TBOWY-
HBI.

2. Haiitu ctynenTa, uMmeromniero cpeaauit 6amr 7,3. MeToasl OWCKa: TOTHBIN
nepedop ¥ MHTEPIOJISIIHOHHBIN.

3. Haiitu aBTOGYC, oTmpasmstommiics B peiic B 13, MeToas! morcka: mOMHbIit
nepedop U IBOUYHBIM.

4. Haiitu coTpyaHuka, oTpadoTaBuero 3a mecsaul 156 yacoB. Meroasl moucka:
MOJTHBIN MepeOop U UHTEPIOJISIIUOHHBIN.

5. Haiitu cnoptcMena, kotopomy 28 siet. MeTobl Mmorcka: moJIHbINA repedop u
JIBOUYHBIM.

6. Haittu kaury 1966 r. uznanus. MeToasl oucKa: MOJHBINA TIepedop U UHTEP-
HOJISIIIMOHHBIN.

7. Haiitu peranb ¢ kogom 09383. MeToibl morcKa: MOJTHBIN epedop U IBOUY-
HBI.

8. Haiitu cotpynnuka, padotaromiero ¢ 1975 r. MeToibl moucKa: MOJHBINA Hepe-
OOp ¥ MHTEPIOISAIUOHHBIN.

9. Haittu abutypuenta, Habpasiiero 287 6amioB. MeToapl MOUCKA: TOTHBIN TIe-
pedop U IBOUYHBII.

10. Haiiti camorer, Bouneraomuii B 14”. MeToas! moucka: mOTHBI nepedop u
VHTEPIOJIALIUOHHBIN.

11. Haittu moe3n, oTIpaBIIsIIOIIMUICA B 2
U IBOUYHBIMH.

12. Haiftu ctyneHnta co cpeanum Oamaom 8,3. MeToasl MmoucKa: MOJTHBIN mepe-
00p ¥ UHTEPIOISAIIMOHHBIN.

13. Haittu TeneBu3op, CIAHHBIM B peMOHT 25 uyunciia. MeTo/Ibl NTOUCKA: MOJHBIN
nepeGop 1 TBONYHBIA.

14. Haiitu abonenta ¢ HomepoM 21603. MeToapl moucKa: MOJHBIA TIepedop H
VHTEPHOJISILIUOHHBIN.

15. Haittn nokynarenst ¢ HomepoM kaprouku 00458. MeToabl MOUCKA: MOJHBIN
nepedop U JTBONYHBIN.

1. Meromp! mowcka: TOMHbLT HepeGop
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JIABOPATOPHASA PABOTA Nel3
HPOI'PAMMMUWPOBAHMUE C UCITIOJIB3OBAHUEM
OJHOHAIIPABJIEHHBIX CITMCKOB THUIIA «CTEK»

13.1. Paboma co cmexamu
OOBsBIICHA CTPYKTYpa CIASAYIONIETO THIIA:

struct tstk
{ int inf;
tstk *a; } sp;

/loobaenenue snemenma ¢ cmek

tstk *AddStask(tstk *sp, int inf)
{ tstk *spt=new tstk;

spt->inf = inf;

spt->a = sp;

return spt; }

Umenue 31emenma cyOanenueM

tstk *ReadStackD(tstk *sp, int &inf)
{ if (sp == NULL) return NULL;
tstk *spt = sp;

inf= sp->inf;

Sp = sp->a;

delete spt;
return sp; }

Yoanenue ececo cmexa

tstk *DelStackAll(tstk *sp)
{ tstk *spt; int inf;
while(sp = NULL) {
spt = sp;
inf= sp->inf;
cout << inf << endl;
Sp = sp->a;
delete spt; }
return NULL; }



Oomen cnedyrouyux 3a meKyujum 31eMeHmog

void RevStackAfter(tstk *sp)
{ tstk *spt = sp->a->3q;
sp->a->a = spt->a;

spt->a = sp->3a;

sp->a = spt; }

13.2. Huoueudyanvhwle 3a0anus

Cozoamws cmex ¢ yucaamu 6 ouanazone om —50 oo +50. Ilocne cozoanus cmeka
BbINOJIHUMb UHOUBUOYATIbLHOE 3a0aHue. B konye pabomwi 6ce cmeku 00dICHbL ObIMb
yoajieHol.

1. IlpeoOpa3zoBaTh cTek B Ba cTeka. [lepBblid TOMKEH collepKaTh TOJBKO MOJIO-
JKATEJIbHBIE YUCIIA, & BTOPOU — OTPULIATENBHEIE.

2. Co3naTh HOBBIN CTEK, COAEPKALINN TOJIBKO YETHBIE YHUCIIA U3 IEPBOTO CTEKA.

3. Co3aaTh HOBBIN CTEK, COJAEPIKAIIUN TOJIBKO TE€ YHMCIA M3 MEPBOrO CTEKA, KO-
TOpBIE OOJIBIIIE CPEAHETO 3HAUCHUS BCEX IJIEMEHTOB MIEPBOTO CTEKA.

4. Co31aTh HOBBIM CTEK, COJEPIKAIIMI TOJIBKO IMOJOKUTEIbHBIC YUCTIA U3 TEp-
BOT'O CTEKa.

5. Iloacunrarh, CKOJIBKO 3JIEMEHTOB CTE€Ka MMEIOT 3HAYCHUE, KOTOPOE IPEBBI-
IIAEeT CPEIHEE 3HAUCHUE BCEX JIEMEHTOB CTEKA.

6. Halitm MakcuMaJlbHOC 1 MUHUMAJIbHOE 3HAUCHHUS CTEKA.

7. OnpenenuTh, CKOJIBKO 3JIEMEHTOB CTE€Ka, HAUYMHAS C BEPIIMHBI, HAXOIUTCS J0
3JIEMEHTA C MaKCUMAaJIbHLIM 3HAYCHUEM.

8. OmpenennuTb, CKOJIBKO AJIEMEHTOB CTE€KAa, HAUMHAsi OT BEPIIUHBI, HAXOIUTCS
JIO DJIEMEHTa ¢ MUHMMAaJIbHBIM 3HAUCHHUEM.

9. Onpenenuth, CKOJBKO 3JEMEHTOB CTEKAa HAXOIUTCS MEXIY €ro MUHUMAJlb-
HBIM ¥ MaKCUMaJIbHBIM 3JIEMEHTAMHM.

10. Onpenenuth, CKOJIBKO 3JIEMEHTOB CTEKAa UMEIOT 3HAUCHUE MEHBIIIE CPEIHETO
3HAQYCHUSI BCEX DJICMEHTOB CTEKa.

11. Co3naTh HOBBIM CTEK, COJEPKAIIUN TOJIBKO YKciia, OOJIbIINE CPEAHEro 3Ha-
YEHHUS BCEX JIEMEHTOB MEPBOrO CTEKA.

12. IlpeoGpa3oBarh CTEK B JiBa CTeKa. B MEpBBIM MOMECTUTH BCE YETHHIE, a BO
BTOPOU — BCE HEUETHBIEC YUCIIA.

13. Co3naTh HOBBIN CTEK, OPAJIOK CIIEIOBAHUS DJIEMEHTOB B KOTOPOM oOpat-
HBIA OTHOCHUTEJIBHO IEPBOr0 CTEKA.

14. Co3gaTh HOBBII CTEK, B KOTOPBI IOMECTUTh KAXKbIi TPETHUI IEMEHT Iep-
BOI'O CTEKa.

15. Co3naTh HOBBIN CTEK, B KOTOPBIA MOMECTUTH AJIEMEHTHI, JIEKAIIUE BO BTO-
pOM IOJIOBUTE NIEPBOI'O CTEKA.
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JIABOPATOPHAS PABOTA Ne14
HPOI'PAMMMUWPOBAHMUE C UCITIOJIB3OBAHUEM
OJHOHANPABJIEHHBIX CIIMCKOB THIIA «OYEPE/1b»

14.1. Paboma c 00HOHANPAGIEHHBIMU CRUCKAMU

Ouepenpb — ATO YIOPSAIOYCHHBIN CIIUCOK, B KOTOPOM 3JIEMEHTHI JI00aBIISIOTCS B
OJIMH KOHEII CIMCKA, & U3BJIEKAIOTCSA U3 APYroro KoHua. st mpocTon ouepean Mox-
HO UCIOJIb30BAaTh METO/bl, AaHAJIOTUYHBIE METOJIaM pabOThl CO CTEKaMHU.

obaenenue 3nemenma 6 ouepeow
void AddOch(toch **sp,toch **spk, int inf)

{
toch *spt=new toch;

spt->inf = inf;

spt->a = NULL;

if (*spk == NULL) // Ecnu Hem anemeHmMos
*sp="spk=spt;
else

{ (*spk)->a=spt; *spk=spt; }

return;

}

IToakmroueHue:
sp=spk=NULL;
AddOch(&sp, &spk, uHgpopmayus);

Umenue 31emenma cydaﬂenuem

toch *ReadOchD(toch *sp, int &inf)
{
if (sp ==NULL) return NULL,;
inf= sp->inf;

toch *spt = sp;

Sp = sp->a;

delete spt;
return sp;

}

Yoanenue snemenma, cnedyrouieco 3a mexkyujum
void DelOchAfter(toch *sp)
{
if (sp->a == NULL) return;
toch *spt = sp->a;
sp->a = sp->a->a;



delete spt;
}

Yoanenue eceii ouepeou
void DelOchAll(toch **sp, toch **spk)
{
toch *spt; int inf;
while(*sp '= NULL)
{
spt = *sp;
inf= (*sp)->inf;
cout << inf << endl;
*sp = ("sp)->a;
delete spt;
Y
*spk=NULL;
Y

14.2. Hnoueuoyanvhule 3a0anus

Coz0amb 0OHOHANpasienHylo ouepedsb ¢ yuciamu 6 ouanazone om —50 do +50.
Ilocne cozoanus ouepedu evinoiHums UHOUBUOYAIbLHOE 3adanue. B xonye pabomwi ce
ouepeou 00NHCHbL ObIMb YOAIEHbL.

1. Yianute U3 odepeid BCE YETHBIE YUCIIA.

2. Y nanute U3 o4epen BCe OTPULIATEIBHBIE YUCIIA.

3. IlomeHATh MeCTaMU KpAWHHUE DJIIEMEHTHI OUEPEIN.

4. IToMeHsATh MECTAMU MUHUMAJIbHBIA U MAKCUMAJIBHBIN 3JIEMEHTHI OUEpPEIH.

5. Y nanute U3 odepean KaKablii BTOPOM SJIEMEHT.

6. YaanuTh W3 ouepeu BCE AJIEMEHTHI, PACHOJIOKEHHBIE JO0 MHHUMAJILHOIO
AJIEMEHTa OYEPE/IH.

7. IloMeHaTh MecTaMH HaMOOJBIINK Cpelyd OTPULIATENBHBIX U HAUMEHBIIHMA
CpEIH MOJIOKUTEIBHBIX 3JIEMEHTOB OYEPEIU.

8. [loMecTUTh MaKCUMAaJIbHBIN AJIEMEHT OUEPEIN HA MEPBYIO MOZUIHUIO.

9. IloMeHATh MECTAMU MUHUMAJIbHBIN U NIEPBBIN 3JIEMEHTHI OUEPE/IN.

10. [ToMeHs T, MeCTaMH TIEPBBIN U MOCJIEIHUI JIEMEHTHI OUEPEIN.

11. YnanuTe nepBelil U MOCAECIHUN 3JIEMEHTBI OUEPE/IH.

12. YaanuTte U3 ouepeau BCE BJIEMEHTHI, PACTIOJIOKEHHbBIE MEXKIY MUHHUMAIIb-
HBIM U MaKCUMAJIbHBIM 3JIEMEHTaMU O4YEPE/IH.

13. YaanuTe U3 ouepenn BCE IIEMEHTBI, CTOSIIHAE MOCIE MAKCUMAIIBHOTO 3JIe-
MEHTA.

14. Halitu cpeaHee 3HaYEHUE BCEX DJIEMEHTOB OUEpEeIU U YAAIUTh BCE DJIEMEH-
ThI, KOTOPbIE MEHBIIIE CPEIHETO 3HAUCHUS.

15. Haiitu cpegHee 3HaueHHE BCeX dJIeMEHTOB ouepeau. [lomecTuTs Onmkaii-
U K CPETHEMY 3HAYEHUIO DJIEMEHT OUEpPEIN Ha MEPBYIO MO3ULIUIO.
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JIABOPATOPHAS PABOTA Nel5
HNPOI'PAMMUPOBAHUE C UCITIOJIB3OBAHUEM
ABYCBA3AHHBIX CITMCKOB

15.1. Ouepeou na ocrnose 08ycea3aHHBIX CRUCKOE

JIByCBSI3aHHBIM CIIMUCOK COCTOHUT M3 3JIEMEHTOB, COJEp)KAIIMX CCBUIKM KaK Ha
MPEIbIAYIINN, TAK U HA MOCHEAYIOMNN 3JIeMEHThl. Takas opraHu3anus MO3BOJISET
OCYILECTBJISITh MEPEMENICHUE IO CIKUCKY B JIIOOOM HAIpaBJICHUU. DTO YIPOILAET pa-
00Ty CO CIIHCKOM, B YaCTHOCTH, BCTAaBKY U yJajeHHE. TakKe MOBBIIIAETCS YCTONIH-
BOCTb pa0OThI, T. K. MOXXHO BOCCTAaHOBHUTh MOTEPSHHYIO CChUIKY. HemgoctaTkoM siB-
JA€TCS BBEACHUE JOIMOJIHUTEIIBHOTO YKAa3aTelsl, YTO HECKOJIbKO YCIOXKHSET Mpo-
rpamMmy.

OOBsiBIICHHE PEKYPCUBHOIO THUIA — JIBYCBsI3aHHAS OYEPE/Ib:

struct tochd

{
int inf;
tochd *left;
tochd *rigth;

} *sp;
Co3oanue ouepeou

void NewOchd(tochd **sl, tochd **sr)
{

*sl=new tochd;

*sr=new tochd;
(*sl)->left = NULL;
(*sl)->rigth = *sr;
(*

sr)->left = *sl;
(*sr)->rigth = NULL;
return;
Y
ITonakmouenne

tochd *sl, *sr;
NewOchd(&sl,&sr);

/lobaenenue snemenma nocne 3a0aHH020

void AddOchdRigth(tochd *sp, int inf)
{

tochd *spt=new tochd;
spt->inf = inf;



spt->left = sp;
spt->rigth = sp->rigth;
sp->rigth = spt;
spt->rigth->left = spt;
return;

}

Jlobaenenue 3nemenma nepeo 3a0aHHbIM

void AddOchdLeft(tochd *sp, int inf)
{
tochd *spt=new tochd;
spt->inf = inf;
spt->left = sp->left;
spt->rigth = sp;
spt->left->rigth = spt;
sp->left = spt;
return;

}

Umenue u yoanenue 31emeHma c aopecom sp

int ReadOchdD(tochd *sp)
{
int inf= sp->inf;
sp->left->rigth = sp->rigth;
sp->rigth->left = sp->left;
delete sp;
return inf;

}

Yoanenue eceii ouepeou

void DelOchdAll(tochd **sl, tochd **sr)
{
tochd *spt = (*sl)->rigth;
while(spt != *sr)
{
cout << ReadOchdD(spt) << end;
spt = (*sl)->rigth;
}
delete *sl; *s| = NULL;
delete *sr; *sr = NULL;
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return;

}

Copmupoeka cnuanuem
Pazbuenue cnucka Ha 2 cnucka

void div20chd(tochd *sl, tochd *sr,tochd **sIL,
tochd **srL,tochd **sIR, tochd **srR)
{

NewOchd(slL,srL);
NewOchd(sIR,srR);
tochd *spt = sl->rigth;
while(spt != sr)
{
AddOchdLeft(*srL, ReadOchdD(spt));
spt = sl->rigth;
If (spt!=sr)
{
AddOchdLeft(*srR, ReadOchdD(spt));
spt = sl->rigth;
}
}

delete sl;
delete sr;

}

CnusiHue 08yx OMcopmupoB8aHHbIX CHUCKO8
void slipOchd(tochd **sl, tochd **sr,tochd *slL, tochd *srL,tochd
*sIR, tochd *srR)
{
NewOchd(sl,sr);
tochd *sptL = slL->rigth;
tochd *sptR = sIR->rigth;
while ((sptL != srL) && (sptR != srR))
{
If (sptL->inf < sptR->inf)
{
AddOchdLeft(*sr, ReadOchdD(sptL));
sptL = slL->rigth;
}
else
{
AddOchdLeft(*sr, ReadOchdD(sptR));
sptR = sIR->rigth;



}

while (sptL !=srL)

{
AddOchdLeft(*sr, ReadOchdD(sptL));
sptL = slL->rigth;

}

delete slL; delete srL;

while (sptR != srR)
{
AddOchdLeft(*sr, ReadOchdD(sptR));
sptR = sIR->rigth;
Y
delete sIR; delete srR;
Y

Copmuposka
void SotrSlipOchd(tochd **sl, tochd **sr)

{
tochd *slL, *srL,*sIR, *srR;
if ((*sl)->rigth->rigth == *sr) return;

div20chd(*sl,*sr,&sIL,&srL,&sIR,&srR);
SotrSlipOchd(&slIL,&srL);
SotrSlipOchd(&sIR,&srR);

slipOchd(sl,sr,slL,srL,sIR,srR);
}

15.2. Huoueudyanvhuie 3a0anus

Coz0amb 08yHanpasieHHblll CNUCOK ¢ uuciamu 6 ouanasore om —50 do +50.
Ilocne coz0anusi cnucka 8blNOIHUMb UHOUBUOYATILHOE 3A0AHUE U BblBECMU Pe3)lb-
mam. Hanucamv npocpammy copmuposku u NOUCKA 6 O8YHANPABIeHHOM CHUCKe.
Omcopmuposamsb Cnucok u @vlgecmu e2o Ha IKpau. Haumu snemenm cnucka, pag-
HbIU HOMEPY 8apUAHMA, U 8bl8eCMU €20 NOPSAOKO8bIL HOMEP AUOO CO0OueHUue 0 Mom,
Ymo maxoeo snemenma Hem. B Konye pabomul 6ce CHUCKU OOAHCHBL OblMb YOAIEHbl.

1. HaliTu MUHMMAaJBbHBIN 2JIEMEHT U CAENaTh €0 MEePBBIM.

2. Co3nath aBa criucka. [lepBbiii TODKEH COAEpPkKATh TOJIBKO TOJIOKUTEIBHBIE, a
BTOPOU — TOJIBKO OTPHUIIATEIbHBIC YUCIIA.

3. Yaanuth U3 CrHcKa BCE AJIEMEHTBI, HAXOISIINAECS MEXTy €r0 MaKCUMaTbHBIM
1 MUHUMAJILHBIM 3HAYCHUSIMU.
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4. TlepemecTuTh BO BTOPOW CIHUCOK BCE JIEMEHTBI, HAXOISIIUECA TOCIE dJIe-
MEHTa C MAKCUMAaJIbHbIM 3HAYEHUEM.

5. CMeCTUTh MO KOJIbIY 3JIEMEHTHI CIIUCKA Ha 3aIaHHOE YKCJIO MTO3UIIHM.

6. Y1anuTh BCE OTPULIATEIIHLHBIE AJIEMEHTHI CITHCKA.

7. N3 251eMEHTOB, PAaCIOJOKEHHBIX MEXKIY MAaKCUMAIbHBIM M MUHUMAaJIbHBIM
AJEMEHTaMH, CO34aTh KOJbLO. OcTalbHbIE 3JEMEHTHl JOJKHBI OCTaThCSd B IEPBOM
CITHCKE.

8. Y 1anuth nepBbIM ¥ OCIETHUM 2JIEMEHTHI CIIUCKA.

9. Yianmuts mo 0AHOMY 3JIEMEHTY CIIpaBa U CJI€Ba OT MUHUMAIIBHOTO 3JIEMEHTA.
Ecnu snemeHTHl CripaBa Wi Cl€Ba OTCYTCTBYIOT, TO YAQIUTh CaM MWUHHUMAJIbHbBIN
AJIEMEHT.

10. Ypanuth 31€MEHTHI, 3aKIIOYEHHBIE MEXK]Y MAKCUMAIbHBIM U MHHUMAJlb-
HBIM 3HAYCHUSIMU.

11. Yianute u3 cnucka 3J€MEHTHI ¢ TIOBTOPSIIOIIUMHUCS 0oJiee OJHOTO pasa 3Ha-
YEHUSIMU.

12. IToMeHATh MECTaMH 3JIEMEHTHI ¢ MAKCHUMaJIbHBIM U MUHUMAJIbHBIM 3Haye-
HUSIMU, TIPU 3TOM JIEMEHTBI HE JOJKHBI IEPEMEIATHCS B TAMSITH.

13. TlpeoGpazoBath CIIUCOK B KOJIBITO. [IpeaycMoTpeTh BOZMOKHOCTD JIBUKEHUS
MO KOJIBILy B 00€ CTOPOHBI C OTOOpaKEHUEM MECTa IMOJIOKEHHUS TEKYIIETO dJIEMEHTA.
B kon11e paboThl BOCCTAaHOBUTH HaYaJIbHBIN CITHCOK.

14. IToMeHsATh MeCTaMU NIEPBBIN U MAKCUMAJIbHBIN 3JIEMEHTHI CITHCKA.

15. IloMeHsaTE MECTaMU NIEPBBIM U ITOCIEAHUM DIIEMEHTHI CIIUCKA.



JIABOPATOPHAS PABOTA Nel6
HPOI'PAMMMUPOBAHMUE C UCITIOJIB3OBAHUEM
JAPEBOBU/IHBIX CTPYKTYP JAHHBIX

16.1. Ocnoenvie onepayuu ¢ OUHAPHBIM 0EPEBOM NOUCKA
OObsiBIeHA CTPYKTYpA CIAEAYIOIIETO THIIA:

struct ttree

{
int inf;
ttree *left;
ttree *rigth;

} *proot;

ﬂoﬁaeﬂenue HO06020 jjiemenma

ttree *addtree(ttree *proot, int inf)
{
ttree *nl, *pr, *ps;
bool b;
nl = new ttree;
nl->inf = inf;
nl->left = NULL;
nl->rigth = NULL;
if (proot == NULL) return nl;
ps = proot;
while (ps != NULL)
{
pr=ps;
b = (inf < ps->inf);
if (b) ps = ps->left;
else ps = ps->rigth;
Y
if (b) pr->left = nl;
else pr->rigth = nl;
return proot;

}

00x00 6cezo oepesa

void wrtree(ttree *p)

{
iIf (p==NULL) return;
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wrtree(p->left);
cout << p->inf <<" "
wrtree(p->rigth);

}

Houck 3nemenma c 3a0AHHBIM KTI0UOM

void poisktree(ttree *p,int key, bool &b, int &inf)
{
if ((p != NULL) && (b != true))
{
if (p->inf I=key)
{
poisktree(p->left, key,b,inf);
poisktree(p->rigth,key,b,inf);
Y
else {
b=true;
inf=p->inf;
}
}
return;

}

Iouck 3nemenma ¢ MaKkcumMaibHbIM KI1IOUOM

Int poiskmaxtree(ttree *p)

{

while (p->rigth = NULL) p = p->rigth;
return p->inf;

}

Yoanenue ecezo oepesa

ttree *deltree(ttree *p)

{

If (p==NULL) return NULL,;
deltree(p->left);
deltree(p->rigth);
delete(p);
p = NULL;

return NULL;

}



Yoanenue rnemenma c 3a0annvim knrouom

ttree *dellist(ttree *proot, int inf)

{

ttree *ps = proot, *pr = proot, *w, *v;

// Fouck yOansemoeo y3na
while ((ps != NULL) && (ps->inf = inf))
{
pr = ps;
if (inf < ps->inf) ps = ps->left;
else ps = ps->rigth;
}

if (ps == NULL) return proot; / Ecnu y3en He HatuideH

// Ecnu y3en He umeem doyepel
if ((ps->left == NULL) && (ps->rigth == NULL))
{
if (ps == pr) // Ecniu amo 6b1n1 nocrnedHut anemMeHm
{
delete(ps);
return NULL;
}
if (pr->left == ps) / Ecnu ydansemesil y3en criesa
pr->left = NULL;
else // Ecnu yOansembit y3en cripasa
pr->rigth = NULL;
delete(ps);
return proot;

}

// Ecniu y3en umeem 0o4b mMosibKO cripasa
if (ps->left == NULL)
{
if (ps == pr) // Ecnu ydansemcsi KopeHb
{

ps = ps->rigth;

delete(pr);

return ps;

}

if (pr->left == ps) / Ecnu ydansemesil y3en criega
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pr->left = ps->rigth;
else // Ecnu yOansembit y3en criasa
pr->rigth = ps->rigth;
delete(ps);
return proot;

}

// Ecnu y3en umeem do4b MosibKo crieea
if (ps->rigth == NULL)
{
if (ps == pr) // Ecnu ydansemcsi KopeHb
{
ps = ps->left;
delete(pr);
return ps;

}

if (pr->left == ps) / Ecnu ydansemesil y3en criega
pr->left = ps->left;
else // Ecnu yOansemebil y3en criasa
pr->rigth = ps->left;
delete(ps);
return proot;

}

// Ecnu y3en umeem 08yx doyepel
w = ps->left;
if (w->rigth == NULL) // Ecriu makcumarbHbIlU criedyem 3a ps
w->rigth = ps->rigth;
else // Ecnu makcumarbHbIlU He criedyem 3a ps
{
while (w->rigth 1= NULL)
{
V=W,
w = w->rigth;
}
v->rigth = w->left;
w->left = ps->left;
w->rigth = ps->rigth;
}

if (ps == pr) // Ecnu ydansemcsi KopeHb

{



delete(ps);
return w,

}

if (pr->left == ps) / Ecnu ydansemesil y3en criega
pr->left = w;
else // Ecniu yOansemebil y3en cripaga
pr->rigth = w;
delete(ps);
return proot;

16.2. Hnoueuoyanvnwie 3a0anus

Coz0amw cbOanrancuposannoe 0epeso NoucKa ¢ yuciamu 8 ouanazoune om —50 0o
+50 u pacneyamams ungopmayuro NpAMBLIM, 0OPAMHBLIM 00X000OM U 8 NOPsOKe 803-
pacmanus. Hanucamo ¢ynkyuu 0obasieHus H08020 3HAUEHUs, YOALEHUS 3HAYEHUS,
noucka 3HaveHus. Boinosnums unousudyanvroe 3adanue u evlgecmu pezyiomam. Bes
8bl0ENEeHHAS NAMAMb Q0JHCHA ObIMb 0CB000NHCOEHA.

1. Tlomensate mectaMu WHGOPMAIIUIO, COACPIKAIIYI0O MaKCUMalIbHbIH U MHHH-
MaJbHBIN KIIFOYH.

2. TlopcuuTtarh 4MCIIO JHUCTHEB B JepeBe (JIUCT — 3TO y3en, U3 KOTOPOro HET
CCBUJIOK Ha JPYTHE Y3JIbl IepeBa).

3. Yaanute U3 AepeBa BETBb C BEPIIMHOW, UMEIONIEH 3aJaHHbIA KITIOY.

4. Onpenenutb MakCUMaJbHYIO TUIyOMHY JIepeBa, T. €. YMCIO Y3JO0B B CaMOM
JUIMHHOM IIyTH OT KOPHsI IEpPEBa 10 JTUCTHEB.

5. OnpenenuTh YUCIO0 Y3JI0B Ha Ka)KJIOM YPOBHE JIepeBa.

6. YaanuTh 13 J€BOM BETBU JEPEBa y3€J C MAKCUMAJIbHBIM 3HAUEHUEM KIII0Ya U
BCE CBSI3aHHBIE C HUM Y3JIbL.

7. OnpenenuTh KOJUYECTBO CUMBOJIOB BO BCEX CTPOKaX, HAXOJSIIMXCS B y3/1axX
JEpeBa.

8. OnpenenuTh YUCio JIUCThEB Ha KaXKJI0M YPOBHE JIepEBa.

9. OnpenenuTh YKCIO y3JI0B B JIEPEBE, B KOTOPBIX €CTh YKa3aTellb TOJbKO Ha
OJIHY BETBb.

10. OnpeienuTh YMCI0 Y3JI0B B AEPEBE, Y KOTOPHIX ECTh ABE JOYEPH.

11. OnpenenuTh KOJIMYECTBO 3aMKUCEN B AEPEBE, HAUMHAIOUIUXCS C ONPEACIICH-
HOU OYKBBI (HAIIpuMep «a).

12. Halitu cpenHee 3HaueHHE BCEX KIIOUEH JepeBa U y3el, UMEIONTUi OJKaii-
WA K ’TOMY 3HAYEHUIO KITIOY.

13. HaiiTu 3anuch ¢ KIt04OM, OJIMKANIIUM K CPETHEMY 3HAYCHUI0 MEXKIY MaK-
CUMaJIbHBIM U MUHUMAJIbHBIM 3HAYEHUSMU KITFOUECH.

14. OnpenenuTe KOJIMYECTBO y3JI0B B JIEBOU BETBU JEpPEBA.

15. OnpenenuTs KOIMYECTBO y3JI0B B IPABOil BETBU JEpEBa.
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	int *fscanf(FILE * указатель_на _файл,  
	                                            const char * управляющая_строка); 
	void rewind(FILE * указатель_на _файл); 
	int ferror(FILE * указатель_на _файл); 
	size_t fwrite(const void * записываемое_данное,  
	size_t размер_элемента, size_t число_элементов,  
	FILE *указатель_на _файл); 
	size_t fread(void * считываемое_данное,  
	                   size_t размер_элемента, size_t число_элементов,  
	                   FILE *указатель_на _файл); 
	int  fileno(FILE * указатель_на _файл); 
	long filelength(int дескриптор); 
	int fseek(FILE * указатель_на _файл, long int число_байт,  
	                int точка_отсчета); 


	10.3. Пример выполнения работы 
	 
	#include <iostream.h>  
	#include <stdio.h>  
	#include <conio.h> 
	#include <stdlib.h> 
	#include <string.h> 
	 
	 FILE *fl; 
	typedef struct  
	{ 
	    char fio[30]; 
	     unsigned char matem; 
	    unsigned char oaip; 
	} TStudent; 
	 
	     TStudent stud[30];  // Массив структур 
	      char name[20];    // Имя файла 
	      int nst=0;      // Число введенных структур 
	int menu();       // Меню 
	void nnf();       // Ввести имя файла 
	void newf();     // Создать новый файл 
	void spisok();    // Ввести список 
	void opf();       // Открыть файл 
	void resc();     // Вывести результат на экран 
	void resf();      // Вывести результат в файл 
	 
	int main()  
	{  
	while (true)  
	{ 
	 switch (menu()) 
	{ 
	  case 1: nnf();    break; 
	  case 2: newf();   break; 
	  case 3: spisok(); break; 
	  case 4: opf();    break; 
	  case 5: resc();   break; 
	  case 6: resf();   break; 
	  case 7: return 0; 
	    default: "Viberite pravilno!"; 
	} 
	 puts("Press any key to continue");  
	 getch();      system("cls");  
	}  
	}  
	 
	int menu() // Меню 
	{ 
	 cout << "VIBERITE:" << endl; 
	 cout << "1. Vvod file name" << endl; 
	 cout << "2. New file" << endl; 
	 cout << "3. Vvesti spisok" << endl; 
	 cout << "4. Open file" << endl; 
	 cout << "5. Vivesti result" << endl; 
	 cout << "6. Vivesti v fail" << endl; 
	 cout << "7. Exit" << endl; 
	 int i; 
	 cin >> i; 
	 return i; 
	} 
	 
	void nnf()     // Ввести имя файла 
	{ 
	  cout << "Vvedite file name" << endl; 
	  cin >> name; 
	} 
	 
	void newf()    // Создать новый файл 
	{ 
	 if ((fl = fopen(name,"wb"))==NULL) 
	 { 
	   cout << "Oshibka pri sozdanii"<<endl; 
	    exit(1); 
	 } 
	  cout << "OK" << endl; 
	 fclose(fl); 
	} 
	 
	void spisok()    // Ввести список 
	{ 
	 if ((fl = fopen(name,"rb+"))==NULL) 
	 { 
	   cout << "Oshibka pri sozdanii"<<endl; 
	    exit(1); 
	 } 
	 
	 cout << "Vvedite chislo studentov " << endl; 
	 cin >> nst; 
	 
	 for (int i=0; i<nst; i++) 
	 { 
	 cout << "Vvedite imya: "; 
	   cin >> stud[i].fio; 
	 cout << "Vvedite otcenku po matematike: "; 
	   cin >> stud[i].matem; 
	 cout << "Vvedite otcenku po OAiP: "; 
	   cin >> stud[i].oaip; 
	   fwrite( &stud[i], sizeof(TStudent), 1, fl ); 
	 } 
	  fclose(fl); 
	} 
	 
	void opf()    // Открыть файл 
	{ 
	if ((fl = fopen(name,"rb"))==NULL) 
	  { 
	      cout << "Oshibka pri otkritii"<<endl; 
	      exit(1); 
	  } 
	 
	  nst=0; TStudent std; 
	  while(true) 
	  { 
	   int  nwrt = fread( &std, sizeof(TStudent), 1, fl ); 
	   if (nwrt!=1) break; 
	  stud[nst]=std; 
	   cout << stud[nst].fio << "  " << stud[nst].matem  
	                              << "  " << stud[nst].oaip << endl; 
	   nst++; 
	  } 
	  fclose(fl); 
	} 
	 
	void resc()    // Вывести результат на экран 
	{ 
	 for (int i=0; i<nst; i++) 
	  if (stud[i].oaip=='4')  
	   cout << stud[i].fio << endl;  
	} 
	 
	void resf()    // Вывести результат в файл 
	{ 
	char namet[30]; 
	FILE *ft; 
	 cout << "Vvedite imya faila" << endl; 
	  cin >> namet; 
	if ((ft = fopen(namet,"w"))==NULL) 
	  { 
	      cout << "Oshibka pri sozdanii "<<endl; 
	      exit(1); 
	  } 
	 char s[80]; 
	 for (int i=0; i<nst; i++) 
	  if (stud[i].oaip=='4')  
	  { 
	  strcpy(s, stud[i].fio); 
	    strcat(s, "\n");      // Добавление разделителя строк  
	    fputs(s, ft); 
	   } 
	 fclose(ft); 
	} 


	10.4. Индивидуальные задания 

	 ЛАБОРАТОРНАЯ РАБОТА №11                                               СОРТИРОВКА ПО КЛЮЧУ ОДНОМЕРНЫХ                            МАССИВОВ СТРУКТУР 
	11.1. Сортировка массивов 
	 
	void s_puz(int a[], int n) 
	{ 
	  int i,j,t; 
	  for(i=1; i < n; i++) 
	    for( j=n-1; j >= i; j--)  
	       if (a[j-1] > a[j])  
	   {  t = a[j-1];   a[j-1] = a[j];   a[j] = t;  } 
	} 
	void s_vb(int a[], int n) 
	{ 
	 int imin,i,j,t; 
	 
	 for(i=0; i<n-1; i++) 
	 { 
	     imin=i; 
	  for(j=i+1; j<n; j++)  
	  if (a[imin]>a[j]) imin=j; 
	    if (imin != i)  
	    { 
	         t = a[imin]; 
	            a[imin] = a[i]; 
	            a[i] = t; 
	    } 
	    } 
	} 
	void s_vst(int a[], int n) 
	{ 
	 int i,j,t; 
	 for(i=1; i<n; i++) 
	 { 
	     t=a[i]; 
	  for(j=i-1; j>=0 && t<a[j]; j--) a[j+1]=a[j];  
	         a[j+1] = t; 
	 } 
	} 


	11.2. Пример выполнения работы 
	11.3. Индивидуальные задания 

	 ЛАБОРАТОРНАЯ РАБОТА №12                                                        ПОИСК ПО КЛЮЧУ В ОДНОМЕРНОМ МАССИВЕ СТРУКТУР 
	12.1. Поиск в массиве 
	 
	int p_lin1(int a[],int  n, int x) 
	{ 
	for(int i=0; i < n; i++)  
	        if (a[i]==x) return i; 
	   return -1; 
	} 
	 
	int p_dv(int a[],int  n, int x) 
	{ 
	 int i=0, j=n-1, m; 
	while(i<j) 
	{ 
	m=(i+j)/2; 
	if (x > a[m]) i=m+1; else j=m; 
	} 
	if (a[i]==x) return i; 
	else return -1; 
	} 
	 
	int p_dv(int a[],int  n, int x) 
	{ 
	 int i=0, j=n-1, m; 
	while(i<j) 
	{ 
	 if (a[i]==a[j])      // Предотвращение деления на нуль 
	    if (a[i]==x) return i; 
	          else return -1; 
	 
	m=i+(j-i)*(x-a[i])/(a[j]-a[i]); 
	 
	if (a[m]==x) return m; 
	  else  
	   if (x > a[m]) i=m+1; else j=m-1; 
	} 
	 
	 return -1; 
	} 


	12.2. Индивидуальные задания 

	 ЛАБОРАТОРНАЯ РАБОТА №13                                                ПРОГРАММИРОВАНИЕ С ИСПОЛЬЗОВАНИЕМ                                     ОДНОНАПРАВЛЕННЫХ СПИСКОВ ТИПА «СТЕК» 
	13.1. Работа со стеками 
	 
	struct tstk  
	 {  int    inf;  
	    tstk *a;  }   sp; 
	 
	tstk *AddStask(tstk *sp, int inf)   
	{   tstk *spt=new tstk; 
	 spt->inf = inf; 
	 spt->a = sp; 
	 return spt;  } 
	Чтение элемента с удалением 

	 
	tstk *ReadStackD(tstk *sp, int &inf)  
	{   if (sp == NULL) return NULL; 
	 tstk *spt = sp; 
	   inf= sp->inf; 
	   sp = sp->a; 
	  delete spt;  
	 return sp;  } 
	Удаление всего стека 

	 
	tstk *DelStackAll(tstk *sp)  
	{    tstk *spt; int inf; 
	  while(sp != NULL)    { 
	    spt = sp; 
	     inf= sp->inf; 
	   cout << inf << endl; 
	     sp = sp->a; 
	   delete spt;            } 
	 return NULL;   } 
	Обмен  следующих за текущим элементов 

	 
	void RevStackAfter(tstk *sp)  
	 {  tstk *spt = sp->a->a; 
	 sp->a->a = spt->a; 
	 spt->a = sp->a; 
	 sp->a = spt;  } 


	13.2. Индивидуальные задания 

	 ЛАБОРАТОРНАЯ РАБОТА №14                                                        ПРОГРАММИРОВАНИЕ С ИСПОЛЬЗОВАНИЕМ                                    ОДНОНАПРАВЛЕННЫХ СПИСКОВ ТИПА «ОЧЕРЕДЬ» 
	14.1. Работа с однонаправленными списками 
	void AddOch(toch **sp,toch **spk, int inf)   
	{  
	   toch *spt=new toch; 
	 spt->inf = inf; 
	 spt->a = NULL; 
	 if (*spk == NULL) // Если нет элементов 
	  *sp=*spk=spt; 
	    else 
	 {   (*spk)->a = spt;    *spk = spt;   } 
	 return; 
	} 
	Чтение элемента с удалением 

	toch *ReadOchD(toch *sp, int &inf) 
	 {  
	 if (sp == NULL) return NULL; 
	    inf= sp->inf; 
	   toch *spt = sp; 
	   sp = sp->a; 
	  delete spt;  
	 return sp; 
	} 
	Удаление элемента, следующего за текущим 

	void DelOchAfter(toch *sp)  
	{  
	 if (sp->a == NULL) return; 
	 toch *spt = sp->a; 
	 sp->a = sp->a->a; 
	  delete spt;  
	} 
	Удаление всей очереди 

	void DelOchAll(toch **sp, toch **spk)  
	{  
	  toch *spt; int inf; 
	  while(*sp != NULL) 
	  { 
	    spt = *sp; 
	     inf= (*sp)->inf; 
	   cout << inf << endl; 
	     *sp = (*sp)->a; 
	   delete spt;  
	  } 
	 *spk=NULL; 
	} 


	14.2. Индивидуальные задания 

	 ЛАБОРАТОРНАЯ РАБОТА №15                                                       ПРОГРАММИРОВАНИЕ С  ИСПОЛЬЗОВАНИЕМ                                                  ДВУСВЯЗАННЫХ СПИСКОВ 
	15.1. Очереди на основе двусвязанных списков 
	 
	struct tochd  
	 { 
	   int inf;  
	   tochd *left; 
	   tochd *rigth; 
	 } *sp; 
	 
	void NewOchd(tochd **sl, tochd **sr)  
	{  
	   *sl=new tochd; 
	  *sr=new tochd; 
	 (*sl)->left = NULL; 
	 (*sl)->rigth = *sr; 
	 (*sr)->left = *sl; 
	 (*sr)->rigth = NULL; 
	 return; 
	} 
	 tochd *sl, *sr; 
	 NewOchd(&sl,&sr); 
	 
	void AddOchdRigth(tochd *sp, int inf)   
	{  
	   tochd *spt=new tochd; 
	 spt->inf = inf; 
	    spt->left = sp; 
	 spt->rigth = sp->rigth; 
	 sp->rigth = spt; 
	 spt->rigth->left = spt; 
	 return; 
	} 
	 
	void AddOchdLeft(tochd *sp, int inf)  
	{  
	   tochd *spt=new tochd; 
	 spt->inf = inf; 
	    spt->left = sp->left; 
	 spt->rigth = sp; 
	 spt->left->rigth = spt; 
	 sp->left = spt; 
	 return; 
	} 
	 
	int ReadOchdD(tochd *sp)  
	{  
	    int inf= sp->inf; 
	 sp->left->rigth = sp->rigth;        
	 sp->rigth->left = sp->left; 
	  delete sp;  
	 return inf; 
	} 
	 
	void DelOchdAll(tochd **sl, tochd **sr)  
	{  
	 tochd *spt = (*sl)->rigth; 
	  while(spt != *sr) 
	  { 
	   cout << ReadOchdD(spt) << endl; 
	   spt = (*sl)->rigth; 
	   } 
	   delete *sl;  *sl = NULL;  
	   delete *sr;  *sr = NULL; 
	  return; 
	} 
	void div2Ochd(tochd *sl, tochd *sr,tochd **slL,  
	                        tochd **srL,tochd **slR, tochd **srR) 
	    { 
	NewOchd(slL,srL); 
	NewOchd(slR,srR); 
	     tochd *spt = sl->rigth; 
	  while(spt != sr)  
	  { 
	     AddOchdLeft(*srL, ReadOchdD(spt)); 
	     spt = sl->rigth; 
	    if (spt != sr)  
	    { 
	    AddOchdLeft(*srR, ReadOchdD(spt)); 
	     spt = sl->rigth; 
	    } 
	   } 
	   delete sl;  
	   delete sr; 
	 } 
	void slipOchd(tochd **sl, tochd **sr,tochd *slL, tochd *srL,tochd *slR, tochd *srR) 
	{ 
	NewOchd(sl,sr); 
	tochd *sptL = slL->rigth; 
	tochd *sptR = slR->rigth; 
	  while ((sptL != srL) && (sptR != srR))  
	  { 
	    if (sptL->inf < sptR->inf)  
	 { 
	     AddOchdLeft(*sr, ReadOchdD(sptL)); 
	     sptL = slL->rigth; 
	 } 
	 else 
	 { 
	     AddOchdLeft(*sr, ReadOchdD(sptR)); 
	     sptR = slR->rigth; 
	 } 
	  } 
	 
	  while (sptL != srL) 
	  { 
	     AddOchdLeft(*sr, ReadOchdD(sptL)); 
	     sptL = slL->rigth; 
	  } 
	    delete slL; delete srL; 
	 
	   while (sptR != srR) 
	  { 
	     AddOchdLeft(*sr, ReadOchdD(sptR)); 
	     sptR = slR->rigth; 
	  } 
	     delete slR; delete srR; 
	} 
	void SotrSlipOchd(tochd **sl, tochd **sr) 
	  { 
	       tochd *slL, *srL,*slR, *srR; 
	    if ((*sl)->rigth->rigth == *sr) return; 
	 
	div2Ochd(*sl,*sr,&slL,&srL,&slR,&srR); 
	SotrSlipOchd(&slL,&srL); 
	SotrSlipOchd(&slR,&srR);      
	 
	    slipOchd(sl,sr,slL,srL,slR,srR); 
	  } 


	15.2. Индивидуальные задания 

	 ЛАБОРАТОРНАЯ РАБОТА №16                                                        ПРОГРАММИРОВАНИЕ С ИСПОЛЬЗОВАНИЕМ                                          ДРЕВОВИДНЫХ СТРУКТУР ДАННЫХ 
	16.1. Основные операции с бинарным деревом поиска 
	 
	struct ttree 
	 { 
	   int inf;  
	   ttree *left; 
	   ttree *rigth; 
	 } *proot; 
	 
	ttree *addtree(ttree *proot, int inf)   
	 { 
	ttree *nl, *pr, *ps;  
	bool b; 
	  nl = new ttree; 
	  nl->inf = inf; 
	  nl->left  = NULL; 
	  nl->rigth = NULL; 
	     if (proot == NULL) return nl; 
	        ps = proot; 
	    while (ps != NULL) 
	 { 
	 pr=ps; 
	  b = (inf < ps->inf); 
	   if (b) ps = ps->left; 
	     else ps = ps->rigth; 
	   } 
	   if (b) pr->left = nl; 
	    else pr->rigth = nl; 
	return proot; 
	} 
	 
	void wrtree(ttree *p)   
	{ 
	 if (p==NULL) return; 
	  wrtree(p->left); 
	 cout << p->inf  << "  "; 
	  wrtree(p->rigth);   
	} 
	 
	void poisktree(ttree *p,int key, bool &b, int &inf)   
	 { 
	if ((p != NULL) && (b != true)) 
	{ 
	  if (p->inf !=key) 
	   { 
	   poisktree(p->left, key,b,inf); 
	   poisktree(p->rigth,key,b,inf); 
	  } 
	else { 
	  b=true; 
	  inf=p->inf; 
	         } 
	} 
	return; 
	} 
	 
	int poiskmaxtree(ttree *p)   
	{ 
	while (p->rigth != NULL) p = p->rigth; 
	return p->inf; 
	} 
	 
	ttree *deltree(ttree *p)   
	{ 
	 if (p==NULL) return NULL; 
	  deltree(p->left); 
	  deltree(p->rigth);   
	  delete(p);  
	  p = NULL; 
	return NULL; 
	} 
	 
	ttree *dellist(ttree *proot, int inf)   
	{ 
	ttree *ps = proot, *pr = proot, *w, *v;  
	// Поиск удаляемого узла 
	while ((ps != NULL) && (ps->inf != inf)) 
	{ 
	pr = ps; 
	 if (inf < ps->inf) ps = ps->left; 
	               else ps = ps->rigth; 
	} 
	  
	if (ps == NULL) return proot;     // Если узел не найден 
	 
	// Если узел не имеет дочерей 
	if ((ps->left == NULL) && (ps->rigth == NULL))  
	{ 
	 if (ps == pr) // Если это был последний элемент 
	  { 
	  delete(ps); 
	  return NULL; 
	  } 
	 if (pr->left == ps) // Если удаляемый узел слева 
	    pr->left = NULL; 
	 else    // Если удаляемый узел справа 
	      pr->rigth = NULL; 
	  delete(ps); 
	 return proot; 
	} 
	  
	// Если узел имеет дочь только справа 
	 if (ps->left == NULL) 
	 { 
	 if (ps == pr) // Если удаляется корень 
	   { 
	  ps = ps->rigth; 
	  delete(pr); 
	  return ps; 
	   } 
	 
	 if (pr->left == ps) // Если удаляемый узел слева 
	    pr->left = ps->rigth; 
	 else    // Если удаляемый узел спава 
	      pr->rigth = ps->rigth; 
	  delete(ps); 
	    return proot; 
	 } 
	 
	// Если узел имеет дочь только слева 
	 if (ps->rigth == NULL) 
	 { 
	 if (ps == pr) // Если удаляется корень 
	   { 
	  ps = ps->left; 
	  delete(pr); 
	  return ps; 
	   } 
	 
	 if (pr->left == ps) // Если удаляемый узел слева 
	    pr->left = ps->left; 
	 else    // Если удаляемый узел спава 
	      pr->rigth = ps->left; 
	  delete(ps); 
	    return proot; 
	 } 
	 
	// Если узел имеет двух дочерей 
	 w = ps->left; 
	 if (w->rigth == NULL) // Если максимальный следует за ps 
	    w->rigth = ps->rigth;  
	 else   // Если максимальный не следует за ps 
	 { 
	   while (w->rigth != NULL) 
	   { 
	    v = w; 
	    w = w->rigth; 
	   } 
	v->rigth = w->left; 
	w->left = ps->left; 
	w->rigth = ps->rigth; 
	 } 
	 
	 if (ps == pr) // Если удаляется корень 
	   { 
	  delete(ps); 
	  return w; 
	   } 
	 
	 if (pr->left == ps) // Если удаляемый узел слева 
	    pr->left = w; 
	 else    // Если удаляемый узел справа 
	      pr->rigth = w; 
	  delete(ps); 
	    return proot; 
	}  


	16.2. Индивидуальные задания 
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