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JIABOPATOPHASA PABOTA Nel
CPEJA ITPOTPAMMMUPOBAHUA VISUAL C++.
IMPOI'PAMMUWPOBAHME JIMHEMHBIX AJITOPUTMOB

1.1. Konconwsnwtit pesxrcum pavomot cpeowvt Visual C++ 6.0

[Mporpamma, co3naBaemas B cpeze Visual C++, Bcerna odopmiisieTcs: B BUIE OT-
aenpHoro mpoekra. Ilpoekt (project) — 1o HaOOp B3aMMOCBS3aHHBIX HCXOJHBIX
(aiisioB, TpegHA3HAYCHHBIX JJI1 PEIICHUS OINpeeSeHHON 3a/aud, KOMMOWISAIUS U
KOMITOHOBKa KOTOPBIX TO3BOJISICT MOJYYHUTh BBHITIOIHSAEMYIO Tporpammy. B mpoext
BXOJIAT Kak (pailyibl, HEOCPEACTBEHHO CO3/I1aBa€Mbl€ MPOrPAMMUCTOM, TaK U (haiisbl,
KOTOpbIE aBTOMAaTHUYECKH CO3/aeT U peAaKkTUPYET cpeaa MporpaMMHUPOBAHUS.

JlJist co31aHMsA HOBOTO MPOEKTAa HEOOXOAUMO:

* BeIOpath File — New;

* B OTKPBIBIIIEMCS OKHE Ha 3aKajke Projects Beiopath i mpoekra Win32
Console Application;

* B moJie Project Name BBectu umsi mpoekra, HanpuMep maylabl,

* B ojie L ocation BBecTH UMl KaTasora, B KOTOPOM OyJIeT pa3MellleH MPOeKT U
noJHeld myTh K Hemy, Hampumep D:\WORK\mylabl. Karamor takke MOMXHO BbI-
Opatb, ucnonb3ys auanoroBoe okHo Choose Directory, mis 4ero Hago IMICIKHYTh
MBIIIBIO IO KHOTIKE ... |

* yKa3aTh THII co3aBaemoro npoekra —\Win32 Console Application;

* MIEJIKHYTh MBIIIBIO 110 KHOTIKE OK;

* B OTKpHIBIIEMCSI OKHE Mactepa mpuioxenuit Win32 Console Application —
Step 1 of 1 BeIOpaTs AN empty project (mycToii MpOeKT) U MICTKHYTh MO KHOIKE
Finish;

* B oTKphIBIIEMCs okHe New Project | nformation (nudopmariys 0 HOBOM TIpo-
eKTe) IIEIKHYTh MbIIIbI0 o KHonke OK.

Jlist paGoThl ¢ KOHCOJNBHBIM MPUIOKEHUEM HEOOXOAMMO CO3/1aTh HOBBIM WM
N00aBUTh CYIIECTBYIOLINHI (aiil C TEKCTOM MPOTPaMMBI.

Jl71s1 co3mganust HOBOTO (paiijia HEOOXOIUMO:

* BeIOpath File — New;

* B OTKPBIBILIEMCS OKHe Ha 3akiajke Files Beiopats tun daiina C++ Sour ce File;

* B mosie File name: BBectn ums ¢aiina. Ins ynoOCTBa KelaTelbHO BBECTH
UMsl, COBIIAIatoIiee ¢ UMEHEM MPOeKTa, HarnpumMep maylabl;

* MIEJKHYTHh MbIIBIO 110 KHOTIKE OK.

1 noGaBjieHUsI B NMPOEKT yiKe CyliecTBymomero ¢gaiiaa ¢ TEKCTOM Mpo-
rpaMMbl HEOOXOAUMO:

* CKOTIMPOBATh UMECIOIIUICS (aiin (paciupenue CPP) B padodyro Mamky MpoeKTa;

» B okHe Workspace, 3aknanka FileView, menkHyTh npaBoil KHOMKON MBIIIN
o mamnke Sour ce Files;

* B OTKpBIBIIEMCS auanoroBoM okHe Insert Files... BeiOpaTh g00aBiIsieMbIii
(aiin 1 mWenKHyTh MbIbIo o kKHotike OK.



B mamnke mpoekTa, Kak MpaBHJIO, Pa3MEIIEHO MATh (HaiIoB W OJIHA BIOXCHHAS
nanka. Oael UMEOT CIEIYIOLIEee Ha3HAYCHHUE .

®aiin ¢ pacmmpennem dsw (mampumep Mylabl.dsw) — daitn npoekTa, KOTOPBIi
00BbEIMHSET BCE BXOSAIINE B MPOSKT (haiiIbl.

daiin ¢ pacmupenneMm dsp (mampumep Mylabl.dsp) mpenHasHaueH ms Io-
CTPOCHUS OTACIBHOTO MPOCKTA WU TOIMPOCKTA.

daiin ¢ pacmmpenuem opt (mampumep Mylabl.opt) coaepKUT Bce HACTPOUKH
JaHHOTO MPOEKTA.

daiin ¢ pacmpenrem NCb (manpumep mylabl.nch) — cnyxeOubiii daii.

daiin ¢ pacimmpenuem Cpp (Hampumep Mylabl.cpp) — dhaiii TekcTa mporpaMMal.

1.2. @ynkyuu 6uonuomexu math.lib

OyHKIMK U1 pacyeTa MAaTeMAaTHUCCKUX BBIPAKCHUN HAXOIATCS B OMOIMOTEKE
math.lib (moxkmrouenne O6ubmmoreku: #nclude math.h). Bee aprymenTs B Tpuro-
HOMETPUYECKUX (PYHKIHUAX 33Jal0TCS B pajuaHax. [lapamMeTpbl M apryMeHThI BCEX
octanbHbIX pyHknui umerot Tan double (kpome abs(x)).

Maremaruueckas OyHKIUA Onucanue
byHKUMA OubIMOTEKU
math.lib

X| abs(x) Beruuciienue abCcomroTHOTO 3HaUCHHS (TOIb-
KO JJIsI LEeJbIX ynce!)

arccos(x) acos(x) Bbruunciienue 3HauCHHUS apKKOCHHYCA X

arctg(x) atan(x) BbIuncicHre 3HaUeHUs apKTaHreHea X

arctg(x/y) atan2(x,y) BrIuncicHre 3HaueHUs apKTaHIeHCa IBYX
apryMCHTOB X U1 Y

OxpyrieHue K ceil(x) @DyHKITMSA BO3BpAIIacT ICHCTBUTEIIBHOE 3HA-

OosbIIeMy YECHUE, COOTBETCTBYIOIICEC HANMCHBIIIEMY I1C-
JIOMY YHCITY, KOTOPOE OOJIbIIIE HITH PABHO X

cos(X) cos(Xx) BrrunciaeHue kocunyca X

ch(x)= (e+e%)/2 cosh(x) Brruncienue kocuHyca runepoon4eckoro X

e exp(x) BbruuciieHue SKCIOHEHTHI YMCIa X

X| fabs(x) Beruuciienre abCcoMFOTHOTO 3HAYCHUS X

OxpyriieHue K floor (x) @OyHKIMS BO3BpAIaeT JeHCTBUTEIFHOE 3HA-

MCHBIIEMY YEeHHUE, COOTBETCTBYIOIIECE HAMOOIbIIEMY I1e-
JIOMY YHCIY, KOTOPOE MEHBIIIE WK PABHO X

Ocratok ot nene-  fmod(x,y) DyHKITUSA BO3BpAIIacT ICHCTBUTEIIBHOE 3HA-

HUSI X HA Y YEHHUE, COOTBETCTBYIOIIEE OCTATKY OT IIEJIO-
YHCJICHHOTO JICJICHUS X Ha Y

In(X) log(x) Brrancnenne HaTypaibHOTO Jjorapupma X

1910(X) log10(x) Berauciienne necaTuaHoro Jiorapudma X

X pow(X, ) BosBeneHue X B CTENEHD Y

sin(x) sin(x) Berauciienne cuayca X



sh(x)=(¢*- €)/2  sinh(x) BhIuKcIIeHre CHHYyCa THIIEPOOIMYECKOTO X

Jx sqrt(x) BrIunciaeHe KBaapaTHOro0 KOPHS X
tg(x) tan(x) Brrunciienne tanrenca X
tgh(x) tanh(x) BbruuciieHre TaHreHca THIEPOOIMYECKOTO X

1.3. Ilpumep evinonnenus padomot

YcioBue. HanmMcaTh nporpamMmy Ijisi BeIYUCJIICHHA JIMHEMHOT O apI/I(l)MCTI/I‘IeCKO-
I'O BBIPAKCHHUA

_ X2y + ey-l
1+x|y- tgz
Ipu x = 245, y=-0.423 10%  z=1.232 10° orser h =6.9465.

TekcT nporpaMmel:

h +10>3/x - In(2) .

#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;

}

JIist KOMIWIAIUN, KOMIIOHOBKM W 3allycKa MPOrpaMMbl Ha BBIIOJHCHHE HC-
MOJIB3YIOTCS CIIeAYIOIIKE MyHKTHI oaMeHto Build:

Compile (Ctrl+F7) — komnusiius BeiOpaHHoro (aiina. Pe3ynbTaTbl KOMIHIIS-
UM BBIBOJATCS B okHO OUtput.

Build (F7) — xommoHoBka npoekTa. KoMmunmupyrorcst Bce ¢aitiibl, B KOTOPBIX
NPOM30IIA M3MEHEHHs C MOMEHTAa MOCJCIHEH KOMIIOHOBKH. Ecim KOMITOHOBKa
npoiia 0e3 omuboK, TO cpeia MPOrpaMMHPOBAHUS CO3/IACT MCIIOJIHAEMBIN (haili ¢
pacuIMpeHreM eXe, KOTOPBhIH MOXHO OyJIeT 3allyCTHTh Ha BBITIOJHCHUE.

Rebuild All — mepexommnonoBka npoekra. KoMnuiaupyroTest Bce ¢aiibl mpoekTa
HE3aBUCHMO OT TOTO, OBLJIM JI B HUX MTPOU3BECHBI H3MCHEHUS WITU HET.



Execute (Ctrl+F5) — BeimonHeHue ucnosHsieMoro (aiija, CO3JaHHOTO B pe-
3yJbTaTe KOMIIOHOBKHU mpoekTa. /s ¢aiinoB, B KOTOpble ObIM BHECEHBI U3MEHEHHUS,
BBITIOJIHSAETCS MEPEKOMITUIIUPOBAHKIE U MIEPEKOMIIOHOBKA.

Ecnu B mpouecce koMnuisanuu ObUTM OOHAPY>KEHBbl CUHTAKCHUYECKHE OIMIMOKH,
TO BBIBOJUTCSI COOTBETCTBYIOIIEE cooduieHue. B aTtom ciayuyae HeoOxoaumo mocie-
J0BaTEJIbHO UCHPABISTH OIIMOKK M KOMIMJIMPOBATH MPOEKT CHOBAa. Eciiu cuHTakcu-
YECKUX OIIMOOK HET, HO pe3yibTaT BBHINOJIHEHUS MPOrpaMMbl HEBEPHBIM, HEOOXOAM-
MO MCKaTh JIOTMUECKHE OMMOKHU. J[Js 3TOro cienyeTr UCMojb30BaTh BCTPOCHHBINA B
CHCTEMY OTIaI4uK (CcM. 1a0. paboty Ne2).

[Tocne okoH4aHusi pabOTHI MPOEKT MOXHO 3aKpbiTh, BbIOpaB File — Close
Workspace, nin 3akpeiTh npuiokenue MV C++.

JIsisi OTKPBITUSL COXPAHCHHOTO paHee MPOEKTa HeoOXoauMo BwIOpaTh File —
Open Workspace... B oTkpsIBIIEMCS THAJIOTOBOM OKHE BBIOpaTh MAIKy MPOEKTa U
OTKpBITh B HEl (aiin ¢ pacimpenuemM dsw.

1.4. Hnousuoyanvhusie 3a0anusn

Breraucauts 3Ha4eHue BBIPpAKCHUA IIPH 3dJaHHBIX NCXOAHBIX JTAHHbIX. CpaBHI/ITB
IMOJYYCHHOC 3HAUCHHUC C YKA3aHHBIM IIPAaBUJILHBIM PE3YJILTATOM.

2cosa§<—gg >
1 5= & 308, 7 0
;_'_SinZye 3'22/5g

Ipu x = 14.26; y =—1.22; z=35102. Ortser: s= 0.749155,
3
V9+ (X-9)° g gz
X2+ y?+2
Ipu x = 4.5, y=0.75 10*; z=-0.845" 10°. Orser: s = —3.23765.
1+sin’(x+y)

x 16
Y + cos?Farctg=2

3.s= g -
‘X' 1+ ngz
[Mpu x=3.74 10°?; y=-0.825; z=0.16" 10%. Ortser: s= 1.05534.
(1+2$i n® y) zZ 7 7 0

4. s=|cosx- cosy| 91+ Ay

4 ﬂ
Ilpu x = 0.4° 10*; y =-0.875; z=-0.475 103, Ortser: s= 1.98727.
5 s= In(y’m)?é\e 32/0+S|n (arctg(2)).

1]

Ipu X = —15.246; y = 4.642" 10°%; z=21. Otser: s=-182.038.
6. S= \/10(§/§ + xy+2) (arcsi n®z- |x- y|)
ITpm X = 16.55° 10°3: y =-2.75; z=0.15. Otser: s=-40.6307.




X+3|x- y|+%°

1
7. s=5arctg(X) - Zarccos(x) FRRVERSY:

Ipu x = 0.1722; y=6.33; z=3.25"10"*. Orger: s=—-205.306.
e|x- y||X_ y|x+y
8.s= +3x%+In?y.
arctg(x) +arctg( z) Y
[Tpu X = -2.235" 10°?; y =223, z=15.221. Ortsert: s= 39.3741.
Z
y -
XX - i/g (y 2X) .
X 1+ (y- x)
Ipu x = 1.825" 10°; y = 18.225; z=-3.298" 10 *. Otser: S = 1.21308.
10. s= 2% X+L\1/M3/ex-1/sinz.

Ipu x = 3.981° 10 %; y =-1.625" 10°; z=0.512. Otser: s = 1.26185.

cosy -

9.s= +(y- X)

| |8:el+ sin?z 0
X- ylgl+ ——=
3 X+ -
11, s=yiM +cos®(y) g Yo
éx- yl + 5
2
ITpu x = 6.251; y =0.827; z=25.001. Otset: s= 0.712122.
X ygarctgb '
12, s=2(y)+(3X)y- 5o
1
X+
y +1
ITpu x = 3.251; y = 0.325; z = 0.466" 10°%. Orser: s = 4.23655.

Jy+3x-1
|x < y|(sin2 zZ+ tgz) '
Ipu x = 17.421; y = 10.365" 10"%; z=0.828" 10°. Ortser: s = 0.330564.
y

14 a yx+1 X+E -1/sinz
. S= + (x+1) .
§/|y- 2+3 2|x+y|

Mpux =123 10" y=154; z=0.252" 10°. Ortser: S = 82.8256.
2 3
- X - X
5 62 X oy
1+x|y- tg7 2 3
Ipu x = 2.444; y=0.869" 10°%; z=-0.13" 10°. Ortser: s = —0.498707.

13. s=

Xy+1 + ey- 1




JIABOPATOPHAS PABOTA Ne2
HPOI'PAMMUPOBAHUE PA3BETBJIAIOIIIUXCA
AJI'OPUTMOB

2.1. Jlocuueckue onepayuu u onepayuu cpasHeHus

Omnepanuy CpaBHEHUS IPUMEHSIOTCS IMPU paboTe ¢ ABYMs ONEpaHIaMH U BO3-
Bpamator true (1), eciu pesynbrat cpaBHeHus — uctuHa, u false (0), ecnu pesynbTar
CpaBHEHHS — JIOXKb. B s3pike CH oIpenesieHbl CICAYIOINE Olepani CPaBHEHHU:
< (menblIie), <= (MeHbIIE WK paBHO), > (Oousblie), >= (Oonblie WK paBHO), != (He
paBHO), = = (paBHO).

Jlozuueckue onepayuu paboTaOT C ONEPaHIaMHU CKAISPHBIX TUIIOB W BO3Bpa-
IA0T pe3ysbTaT OyseBa Tuna. CyIIecTByeT TP JOTHYCCKHE ONCPAIliH:

I — orpunianue, win gorunyeckoe HE;

& & — nmornueckoe U;

|| — mornueckoe UJIN.

2.2. IIpuopumem onepayuii ¢ C++

Tun onepanuu Onepatopsl
Pa3zpemienust o6actu aAercTBUS
Apyrue [1, () «» (rouka),
YHutapHeie &, +, =1, npedpukc ++ u ——
YHurapHsie *, =
Apudmerrueckue * [, % s
Apudpmernyeckue +, — QE)
YHutapHbie noctgukc ++ u —— 3
[Topa3psiaHbiid cABUT <<, >> a
CpaBHeHue > <, >= <= q':)
CpaBHeHHe ==, I= =
[Topa3zpsiiHbie Jorudeckue & QEI)
[Topa3zpsiiHbIe JOTUYECKue A =
[Topa3psiAHBIC JTOTHYECKUE | =
Jlornueckue && >
Jloruueckue |
YcnoBHas 2
HpI/ICBaI/IBaHI/IH = *= [=, Y%=, +=, =, <<=,

>>= &=,=, =

[TocremoBaTEILHOCTD «,» (3amsras)

2.3. Onepamop ycnognoii nepeoauu ynpaenenus if

dopwmar onepaTopa BeIOOpa:

If (;1oeuyeckoe ebipaxxeHue) ornepamop 1,

10

else onepamop 2;



Ecnu nocuueckoe evipasicenue NCTUHHO, TO BBIIOIHAETCS onepamop 1, uHaue —
onepamop 2.

2.4. Onepamop mHodcecmeeHHo2o evloopa SWitch

O6mas popma ormeparopa clieayromas:
switch(nepemeHHas ebibopa) {
case const 1: onepamops! 1 ; break;

case const N: onepamopsi N; break;
default: oriepamopbl N+1;
}

[Ipu wcmonas30BaHuK omneparopa SWitCh chavama aHanmusupyercst nepemennast
8blOOpa W TIPOBEPSICTCS, COBIAIACT JI €€ 3HAYCHUE CO 3HAYCHHEM OJHOW M3 KOH-
cranT. IIpH COBMAJCHUU BBIMOIHAIOTCS ONMEPATOPhl 3TOro. Case. KoHcTpykius
default (MoxeT OTCYTCTBOBATh) BBINIOJHSICTCS, €CJIM PE3YJIbTAT BBIPAKCHHS HE COB-
Hajl HA C OJTHOU M3 KOHCTAHT.

2.5. IIpumep evinonnenus pabomut
£09]+In(y), x| >10,
YcaoBue. BoUUCINTL 3HAUCHUE BBIPAKEHUS S = | el Y, 5< |xy| £10,

i
Lin)+ta(y),  |0]=5.
IIpH BBITIOIHEHHH 3a[aHAs TIPETyCMOTPETh BBIGop Braa dhyrkimu f(X): sh(X), X win €
Tekct porpaMMsi:

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

intk;
cout << "Vvedite x "; cin >> Xx;
cout << "Vvedite y "; cin >>y;
cout << "Viberite f: 1 - sh(x), 2 - x"2, 3 —exp(x) "; cin >>k;
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<b) {

11



cout << "Net rezultata" << endl;
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. Hnoueuoyanwvuwie 3a0anus

IIpy BHIONHEHHH 3aaHUs IPELyCMOTpeTh Bbibop Buaa dyrkumu f(x): sh(x), X°
win €. [IpexycMOTpeTh BBIBOJ MH()OPMALMHU O BEIOPAHHO BETBU BBIYHCIICHHI.

(f)+y)*- 3 f(x)], xy>0 ‘:ln(f(x))+,3/|f(x| x/y>0
(f(x)+y) +sin(x), xy<0 2 |lln|f(x)/y|>(x+y) x/y<0

i
]
|
i
T
f(f(x)"'y) +y’, xy =0. {(f(X) +y) uHaue.

1F(x)?+§y +sin(y), x- y=0 '13/|f(x)— y|+tg(f(x), x>y
3. C=}(f(x)— y)+In(x), x-y>0 4 d= :( f(x)° +cos( (X)), y<x
H(y- F09)* +tg(y), X= y <0, Y+ TP+, y=x

i

1. a=

Ty J/Jf(x) +3sin(x), x>y 1l - 0.5< xy <10
5. e=}x (), X<y 6. g=},3/|f(x)+y|, 0.1<xy<0.5
% 3 | f (X)| +x%/y,  uHade. } 2f (%)%, nHave.
ie'® 1< xb<10 }.(f(x)2+y)3, x/y<0
7 s=¥,3/|f(x)+4y|, 12< xb< 40 8. b={In[f()/y|+x/y, x/y>0
; '
X f 2, ) + 3|5 .
1 yxf(x) WHaJe {,/|S|n(y)|, WHaye
12f()°+3y%, x>y Hn(|f(9l+]y)).  Py{>10
9. I=_i|f(x)- yl, 3<x<|y| 10, k=je' ™y, |xy| <10

| i
i 3/| f(X)- y|, WHaye. 1 y | f (X)| ty, |xy| =10.
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Tg( f(x))+x/3y,
11 b={In|f(x)?x],

i £(92+sin2(y),

L(F () +In(y))?,
13, b={2/3+In(sin(y)),

11007+,

J' (X2 + (X)) 1y,

xy >0 Ttg(x) + £ (%)%, y>2x
xy <0 12. b=}|f(X)+y|3, y<2x
UHaYe. ;\3/; xsin(x), uHAaye.
x/y>0 :::In(f(x))3, X3 >0

xIy<0 14, b=ftgpd)+f(x), **<0

i
v af 2
AHAaYe. { 3 ‘y3 - X ‘, HHaye.

f(x)>0

15, b={In|f () +cos(f(9), f(x)<0

|
fYsin®(y),

HnHa4ce.



JIABOPATOPHAS PABOTA Ne3
HPOI'PAMMUPOBAHUE HUKIIMYECKUX AJITOPUTMOB

3.1. Onepamop yuxna for
OO6muit BUI onepaTopa:
for (UHUL{UEU'IU3UpyI'OLL(ee 8blpa’kKeHue; ycriosue,
UHKPEeMEHMUPYUee 8blipaxeHue)
{

mersio yukria

}

Huuyuanuzupyrowee evipadsicerue BBIIOIHIETCA TOJBKO OJWH pa3 B Hayalie BbI-
MOJTHEHMS IUKJIA U, KaK IPaBUWJIO, UHUIUATIM3UPYET CUCTUHK LIMKJIA.

Ycnosue copnepxuT onepanyio OTHOLIEHUS, KOTOpas BBIIIOJHAETCS B Hayale
kaxoro mukia. Ecim yciosue paBao 1 (true), To UK MOBTOPSICTCS, MHAYE BBITION-
HSIETCS CIEAYIOLINM 3a TEJIOM LIUKJIa OIepaTop.

Huxpemenmupyrowee @vipascenue, Kak IPaBUIIO, MPEAHAZHAYEHO AJISI U3MEHE-
HUS 3HAYCHMsI CUETUYUKA IUKJIa. Moaudukaius cueTduKa HPOUCXOIUT TTOCIIEe KaxK10-
r'0 BBIIIOJIHEHHUS Teja UKJIA.

3.2. Onepamop yuxna while

Omnepatop nukia ¢ npeayciosuem. OOnui BU oriepaTopa:
while (ycrosue)

{

mersio yukria

}

OpI‘aHI/I?)yeT IMOBTOPCHUEC OIICPATOPOB mejia yukjia 10 TCX 1op, IIoKa ycioeue HCTUHHO.

3.3. Onepamop yukna do
Omneparop nukia ¢ mocryciosueM. OOIuil BU oneparopa:

do {
mesio yukna
while (ycrosue);
OpI‘aHI/I?)yeT IIOBTOPCHUEC OIICPATOPOB mejia yukjia 10 TCX 1op, IIoKa ycioeue HCTUHHO.

3.4. Omnaoka npozpammul

J7ist moncka JTIOruyecKuX OmuOOK UCIONIb3YEeTCs] BCTPOSHHBIN OTIa uuK.

JIJisi OIaroBOro BBIMOJHEHHUS] POrpaMMbl HEOOXOAMMO HAXKMUMaTh KJIABUIIY
F10. IIpu kakioM Ha)xaTUH BBIMOJHAETCA TeKylas cTpoka. Ecau HeoOxonumo mo-
[1aroBO MPOBEPUTH TEKCT BhI3bIBaEMOU (hyHKIMH, TO ciieayeT HaxaTh F11. [Ins noc-
po4HOTro BbIxona u3 GyHKIMH HaxkaTh Shift+F11. Eciu HeoOXoauMo HaYaTh OTiIaj-
Ky C OMNpEeJEeJIeHHOr0 MeCTa MpOorpaMmbl, TO HaJ0 YCTAaHOBUTh KYypCcOp B COOTBETCT-
BYIOIIYIO CTPOKY mporpammsl u Haxkats Ctrl+F10.
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Hpyrum crocoboM OTIaJKU SBISIETCS YCTAHOBKA MOYeK npepvléarusi porpam-
MBbI. JIJ1s1 3TOTO HaJl0 MOMECTUTh KypCcop B HYKHYIO CTpOKY 1 HaxaTb F9. Touka nipe-
phIBaHUS 0003HAYAETCsA KPACHBIM KPY>KKOM Ha CIEIUAIBbHOM I0JI€, PACIIOI0KEHHOM
cjieBa OT OKHA TEeKCTa MporpaMmsl. JIJisl yaaneHus TOUKH MpephIBaHUS CIEAYeT B He-
o0xoauMoi cTpoke moBTOopHO HaxaTh F9. KommuecTBo Touek mpephiBaHHS B IMPO-
rpamMMe MOXET OBITh JIFOOBIM.

J1J1s1 BBITIOJTHEHUS IPOTPAaMMBI JI0 TOUKU MPEPhIBAaHUS HEOOXOAMMO Haxath F5. Jlis
MPOIO/DKEHHS OTIIAJKKA HaKUMaeTcs KiaBuiia F5 (171 BbIMOIHEHUS POrpaMMmBl J10 cie-
JYIOILEH TOYKH PEPHIBAHMS) WIIA HCIONB3YFOTCS KIABHIIH JIJIS TIOIIATOBOM OTJIAMIKH.

XKentas cTpenka Ha moJie clieBa OT OKHA TEKCTa MPOrpaMMbl YKa3bIBa€T HA CTPO-
Ky, KOTOpasi Oy/ieT BBITMIOJHEHA Ha CJICAYIOIIEM IIare OTIa KHu.

JI71s1 KOHTPOJIS 32 3HAUCHUSAMH MEPEMEHHBIX YI0OHO UCIOIb30BaTh CIETYIONINMA
croco0: TTOIBECTH yKa3aTellb MBIIIA K HHTEPECYIOeH MePeMEHHOH U 3a7epKaTh ero
Ha HECKOJIBKO ceKyHJ. Ha skpaHe psioM ¢ UMEHEM NepEMEHHOM MOSIBUTCSI OKHO, CO-
Jepkaiiee TeKyliee 3HaueHue 3Toi nepeMeHHoi. Kpome aToro, 3HaueHus: nepeMeH-
HBIX OYIyT OTOOpaXKaThCsl B OKHAX, PACHOIOKEHHBIX CHU3Y. B JIeBOM HI)KHEM OKHE OTO-
OpakaroTcsl 3HAUCHUSI TIOCIIEAHUX UCTIOIB30BaHHBIX MPOTrpaMMoOil IepeMeHHbIX. B mpa-
BoM HrkHeM okHe (Watch) Mo)kHO 3a1aTh MMEHA TIepeMEHHBIX, 3HAYCHUS KOTOPBIX He-
00X0AMMO KOHTPOJIUPOBATh.

3.5. IlIpumep evinonnenusn padomuot

k
180 k X

Yciosue 1. BouuciuTh MpocToe peKyppeHTHOE BhIpakeHne g - 1 0
k=0 .

[lepen HamucaHWEM ajropuTMa CJIACAYET IMOJYYUTh PEKYPPEHTHYIO (HOpMYIy.

JInst 9TOro paccMaTPUBAIOTCS  3HAYCHMS CllaraéMbIX IIpH pasiMuHbBIX K. 1pH
X XXX XXX XX

k=1la=-1—; ogpu k=2 a,=1—:; npu k=3 a,=-1——— u 1. 1. Buano, uro
AT AP 2" e P 3TN0

X
O4YCPCAHOC ClIaracMoeC OTINYACTCA OT MPCAbIAYIICTO HA MHOXUTEIIb - E Hcxons u3

. X
3TOro (opMyila peKyppeHTHOM IMOCIeA0BaTEIbHOCTY MUMEET BUi 8, =- a,_;— . Ilo-

Kk
JTydeHHas GopMyla Mo3BOJIIET U30aBUTHCSI OT MHOTOKPATHOI'O BhIUMCIEHUS (pakTo-
puaja u BO3BEJACHUS B CTEIIEHb.
TekCcT mporpaMmel:

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

a *=-x/i,

s +=a;

}
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J0xeHus B pax SX) = 1+TX+ ..t

Ycaosue 2. Beiectu Ha dkpan Tabuiy 3HaueHuii pyrkuuu Y(X) = 9* u ee pas-

In9 (In9)"
k!

#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>>b>>h>>n;
X=a,;

do

{

p:s:l;

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

{

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

S += p,

}

y=pow(9,x);

X", n =50, na uarepsaie [-3, 3], h=0.1.

cout << setw(15) << x << setw(15) <<y << setw(15) << s << endl;

X +=h;

}

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

}

3.6. Huoueuoyanvuwie 3a0anus

BeiBecTrt Ha 3KpaH TaOauiy 3HadeHHid QyHKIHH Y(X) U ee pasIoKCHHS B PSI
S(X) mis X, usamenstomierocs ot a g0 b ¢ marom h = (b —a)/10, ta6xa. 3.1.

Tabnuua 3.1

Nejal| b SX) n Y(X)
1 [ 2 3 4 5 6

X3 X2n+1
1 /01| 1 -+ +(-D" 160 | gnx

3! (2n+1)!

2 2n X - X
2 01| 1 |1+ 4. + 2 100 |&*€

2! (2n)! 2
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Oxkonuanue Ta6i. 3.1

6

P P p
COS— cosn—
3 0.1 1 1+ 4X+..+ |4Xn 120 excoszcos(xgn )
n:
2 2n
4 |o1| 1 |1-Z 4 42 80 | cosx
2! (2n)!
2n+1 ,, 5
5 101] 1 |1+3x°+..+ o 140 | (1+2x“)e
3 2n+1
6 |01 1 | x+4. .+ g
3! (2n+1)! 2
3 5 2n+l 2
7 lo1] 1 | XX, s X 120 | 11X rctgx - X
3 15 4n’- 1 2
n
8 |01] 1 1+%+ +(2X|) 100 | &
n:
X N +1ax o & (o
9 101 1 |1+2—+..+ - 140 g—+—+l+€2
2 n &25 &4 @
X3 X2n+1
10 |0.1] 05 | x- 2+ +(.1)“2 : 150 | arctgx
n-+
2 & x°0
1101 1 1_§X2+__+(_1)n2n Flyen 100 | ¢1- X cosx- ~sinx
2 (2n)! g 2, 2
2 4 2n
1201 1 |- (2’2‘) +(22’2 (D" ((22"))' 80 | 2(cos? x- 1)
n
1+x)4 (1+x)2n 1
13 |2 |-0.2| - @+ x)2+ ! 407 1460 | IN—=
(L+x) +(-1) 2+ 2X+ X2
2 2
14 |02] 08| X+Pp 4 M 120 | 1&g x- chJ_
3 5l (2n+1)! 4& Ix
N Lx
15 01/ 08 | 7o 4.4 (1) oD 180 | somrctgx - Inv1+ 2
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JIABOPATOPHASA PABOTA Ne4
HPOI'PAMMUPOBAHUE C UCITOJIB3OBAHUEM
OJHOMEPHBIX MACCHUBOB

4.1. Oonomepnvle cmamuyecKue Maccugbl

B mporpaMmMe 0IHOMEPHBIH MacCUB OOBSBIISICTCS CICIYIOIIUM 00pa3oM:
mun umMms maccuea [pasmep];
[TpumMep OOBSIBICHHS MacCHBA:
int masl4];
Wunexcel B MmaccuBe HaunHaiotes ¢ O (1. e. MaccuB, MPHUBEICHHBIH B MpUMEpE,
Oyzaer coaepkath caeayromiue sneMmentsl: Mmas[0], mas[1], mas[2] u mas[3]). Brixox
MHJICKCA 3a TPEe/Ie)Ibl MacCHBA HE IIPOBEPSICTCS.

4.2. Ilpumep évtnonnenusn pabomaol
Ycaoue 1. Yanutb U3 0JHOMEPHOIO MacCHBA BCE OTPULIATEIBHBIC FJIEMEHTHI

for (i;b; i<n; i++)
if (a[i]<0)
{
for (j=i+1; j<n; j++) a[j-1]=alj];
n--; i--;
}

YcaoBue 2. DneMeHTbl OJHOMEPHBIX MaccuBOB X U Y yHOPSAJIOYEHBI 1O BO3-
pactanuto. OObEIMHUTD DJIEMEHTHI 3TUX JIBYX MacCHBOB B OJIMH MaccuB Z Tak, 4TO-
OBl OH OKa3aJICsl YIOPSAJOUYEHHBIM IO BO3PACTaHUIO.

kzi;j=0;
while(i<n && j<n)
{
if (ali]<b[j]) { c[k]=ali]; i++; }
else { c[K]=b[j]; j++; }

K+
\}Nhile(i<n)
{c[k]=a[i]; i+ ke
\}Nhile(j<n)
ic[k]=bm; jres ke
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4.3. HuoueudyanvHole 3a0anus

Boinoninums 3a0anue 6 coomeemcmeuu ¢ 6bl0AHHbIM 6APUAHMOM.

1. 3anan maccuB u3 K cumBosoB. [IpeoOpa3oBaTh MacCHB CIICAYIOIIUM 00pa3oM:
CHavaJa JODKHBI CTOSTh HU(PHI, BXOISIINE B MACCHB, a 3aTeM BCE OCTAJIbHBIC CHMBO-
71, B3auMHOe pacnosioeHne CUMBOJIOB B KaX/10# IPyIINe He JOIKHO H3MEHSITHCS.

2. 3anan MaccuB u3 K cumBosioB. [IpeoOpa3oBaTh MacCHB CIIEIYIONUM 00pa3oM:
PacMoI0XUTh CHMBOJIBI B 0OPaTHOM MOPSIIKE.

3. 3agan maccuB u3 K uncen. Haiiti 4ncio, Hanbosee 4acTo BCTpeyaromieecs B
TOM MAacCHUBE.

4. 3anan maccuB u3 K uncen. OTCOpTHPOBATH JIEMEHTHI MAaCCHBA TI0 BO3PACTAHHMIO.

5. 3aman maccuB u3 K uncen. Haittu uncia, BXOASIIe B MACCHB TOJBKO OJMH Pas3.

6. 3aman maccuB u3 K umncen. CABHMHYTH 3JEMEHTBHI MAacCHBa MUKINYCCKU
Ha N MMO3HUIKI BJIEBO.

7. Bagan MaccuB u3 K umncen. CIBHHYTH 3JIEMEHTBI MAacCHBA IHUKIHYCCKH
Ha N MO3UIKl BIIPABO.

8. 3aman maccuB u3 K uncern. [IpeoOpa3oBaTh MacCHB CIACIYIOIINM 00pa3oM: BCe
OTpPHUIIATEIILHBIC AJIEMEHTHI MacCHBa MEPEHECTH B HAYAJIO; & BCE OCTAJIbHBIC — B KO-
HEIl, COXPAaHUB MCXOJHOE B3aWMHOE PACIOJIOKEHHE KaK CPEIM OTPHIIATEIIBHBIX, TaK
U CPEIU TOJIO0KHUTEIbHBIX JIEMEHTOB.

9. 3agan maccuB u3 K cumBosioB. Co3/1aTh JiBa HOBBIX MacCHBa: B TEPBBIH Tepe-
HECTH BCe IU(PBI U3 UCXOTHOTO MAaCCHBA, BO BTOPOH — BCE OCTAIbHBIC CHMBOJIBI.

10. 3agan maccuB u3 K cumBoioB. OnpeaenuTh, CHMMETPUYCH JIK OH, T. €. YUTa-
eTCs JIM OH OJIMHAKOBO CJICBA HAMPABO U CHpaBa HaJICBO.

11. 3agano nBa mMaccuBa. HaiiTh HaUMEHbBIINUE CPEIH DJIEMEHTOB IEPBOTO Mac-
CHBa, KOTOPbIC HE BXOJIAT BO BTOPO MACCHB.

12. 3agan MaccuB u3 K uncen. Onpeae/nTh KOJIHYECTBO UHBEPCHI B MacCHBE
(T. €. TakuX Map 2JICMEHTOB, B KOTOPBIX OOJIbIIIEE YMCIO HAXOJUTCS CJIeBa OT
MEHBIIIETO).

13. 3ayman MaccuB U3 K CHMBOJIOB. Y 1aaUTh U3 HErO MOBTOPHBIC BXOXKICHUS KaX-
JIOTO CUMBOJIA.

14. 3anan maccuB u3 K cuMBOJIOB. OmNpenenuTh KOJUYECTBO PA3IUYHBIX 3Jie-
MEHTOB B MacCHBE.

15. 3aman maccuB u3 K cuMBOJIOB JaTHHCKOTO ajidaputa. BeIBecTH Ha 3KpaH B
ahaBUTHOM MOPSIIKE BCE CUMBOJIBI, KOTOPBIC BXOAST B TOT MAaCCHUB 110 OJJHOMY pasy.
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JIABOPATOPHASA PABOTA Ne5
YKA3ATEJIA. IPOT'PAMMUWPOBAHUE
C UCITIOJIb3OBAHUEM JTUHAMUNYECKHUX
ABYMEPHBIX MACCHUBOB

5.1. Oovasnenue ykazamensn

JInst BceX MEPEMEHHBIX BBIICISIOTCS YYAaCTKH MaMATH Pa3MEPOM, COOTBETCT-
BYIOIIUM TUITY TlepeMeHHOH. [IporpaMMuCT nMeeT BO3MOKHOCTh paboTaTh HEMOCPE/I-
CTBEHHO C aJpecaMu, JJI1 Yero ONPENEIeH COOTBETCTBYIOIINM TUN AAHHBIX — YKA3a-
menb. YKazaTelnb UMeeT ClIeylomuii hopmar:

mun *ums ykasamerss
Hanpumep:
int *a; double *b, *d;  char *c;

3HaK «3BE3/I0YKa» OTHOCHUTCS K MMEHH yKa3aress. 3HAYeHHE yKazaTelsd COOT-
BETCTBYET NEPBOMY OalTy yyacTKa MaMsTH, Ha KOTOPBIA OH cchutaercs. Ha onun u
TOT K€ Y4aCTOK MaMsITH MOXET CChUIAThCA JII000€ YHUCITIO YKAa3aTeNe.

B sa3p1ke Cu cymiecTByeT TpU BHJIa YKa3aTEJICH:

1. Vkazarenb Ha 00bEKT u3BecTHOro tumna. ColepKHUT ajpec 00ObeKTa ompese-
JIEHHOTO THIIA.

2. Yxazatenp Tuna Void. [TpumenseTcs, eCiy TuIt 00beKTa 3apaHee He ONPEIeICH.

3. Yka3zarenb Ha PYHKIUIO.

5.2. Onepayuu nao ykazamenamu

Han ykaszaTensiMu MOXHO MPOBECTH JIBE YHUTAPHBIC OTIEPAIHH

1. & (B3aTh agpec). Ykazarenb MojydacT ajapec nepeMeHHoi. JlaHHas omneparius
IpHUMEHMMA K IIEPEMEHHBIM, IO KOTOPBIE BBIIEIEH COOTBETCTBYIOIINM YIaCTOK MTAMSITH.

2. * (omepamusi paszaapecamuu). [IpeqHasHaueHa i JOCTyMa K BEJIMYHHE,
PAacCIOIOKEHHOM TI0 JAHHOMY aJIpecy.

Han ykasaTensiMy MOYKHO BBITIOJIHATH apu(pMETHUCCKHE OIEepaIiiy CIIOKCHUS,
UHKPEMEHTA, BBIYATAHHs, ICKPEMEHTa M OICpPAIllii CpaBHCHMS. IIpM BBIIOIHCHHH
apu(METHYECKUX OMEpaIdii ¢ yKazaTeJIssMH aBTOMATHYCCKH YYHUTBIBAECTCS pasMep
JTaHHBIX, HA KOTOPhIE OH YKa3bIBaeT.

Vkaszarenu, Kak MpaBHIIO, MCIOJIB3YIOTCS NMpU paboTe ¢ TUHAMUYECKOW Mmamsi-
Th10 (heap, unmu «kyda»). Jlus paboThl ¢ AMHAMUYECKOM MaMAThIO B si3bike Cu ompe-
nenensl caeayomre Gyukuun: malloc, calloc, realloc u free.

B si3p1ke C++ [1s BBIZECICHHS B OCBOOOKIECHHUS TIAMSITH ONpeeICHBI Olepaiim
new u delete coorBercTBeHHO. MICTIOIB3YIOT J1BE POPMBI OIICPAITHIA:

1. Tun *ykazamersnb = new murn (3Ha4eHUe) — BbIJCIICHNE y4acTKa MaMsITh
B COOTBETCTBHUH C YKa3aHHBIM THUIIOM U 3aHECEHHUE Ty[a YKa3aHHOTO 3HAYCHHS.

delete ykazamersib — 0ocBOOOXKACHHE BbIICACHHON MaMSITH.

2. Tun *ykazamesnb = new muri[n] — BeIACIEHHE YIaCTKA AMATH Pa3MepoM
N GJIOKOB yKa3aHHOTO THUIIA.

delete [lykazamersib — ocBOOOXKACHHE BbIICACHHON AMSITH.
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5.3. Co30anue 08ymMepHO20 OUHAMUUECKO20 MACCUBA

Nms mo0oro MaccuBa paccMaTpuBaeTCsl KOMIMISTOPOM Kak yKaszarelb Ha Hy-
JIEBOM DJIEMEHT MaccuBa. Tak Kak UM ABYMCPHOT'O ITUHAMHUYCCKOTO MaCCHUBa ABJIA-
CTCA YKA3aTCJICM Ha YKa3dTCJIb, TO CHAa4YalJla BBIACIIATCS IMaMATh IO YKAa3aTCIIA, a4 34-
TEM IOJA COOTBCTCTBYIOIIHUC 3TUM YKa3aTCJIXIM CTPOKH. OCBO60)KII€HI/I€ BBII[CJIGHHOﬁ
MaMATH IMIPOUCXOINT B O6paTHOM nopﬂmce:

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

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

5.4. IIpumep evinonnenus paoomuol

Ycaosue 1. HaliTu MUHMMAaIBHBIN U MaKCUMAJIbHBIN 3JIEMEHTHI MaTPUIIBI U UX
KOOPJIUHATBHI.
min=max=a[0][0];
Imin=jmin=imax=jmax=0;
for (i=0; i<n; i++)
for (j=0; j<m; j++)

{

if (a[iljl<min)’ { min=a[i][j]; imin=i; jmin=j;}

else

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

YcioBue 2. YHOpHIIO‘II/ITB CTPOKH MATPHILBI I10 Hey6BIBaHI/IIO HNX MakKCuMalJib-
HBIX DJICMCHTOB.
for (i=0; i<n; i++)
{
b[i]=a[i][0];
for (j=1; j<m; j++)
}if (alili]>b(i]) bli]=afilll;

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

if (b[i]>b[j])
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{
t=DIi];
b[i]=bl[j];
b[i]=t;
for (k=0; k<m; k++)
{

t=ali][k];
a[i][k]=afi][k];
afj][k]=t;
}
}

5.5. Hnoueuoyanwvuwie 3a0anus

B pabome namame onsa maccusa oondxcua evidenamucs ounamuvecku. Ha sxpan
8b1600UMb UCXOOHBLE OAHHbLE U Pe3VIbMam.

1. 3agana matpuna pazmepoM NXM. IMonyuuts MaccuB B, mpucBouB ero k-my
aneMeHTy 3HaueHue O, eciiu Bce dJieMeHTHI K-To cToJ0Ia MaTpHIlbl HYJICBBIC, U 3HA-
yeHne 1 - B MPOTUBHOM cllydae.

2. 3amana marpunia pasmepoM NXM. IMonyuuts MaccuB B, mpucBouB ero k-my
DJIEMEHTY 3Ha4eHue 1, ecu 3JeMeHThI K- CTPOKM MaTpHIlbl YIOPSA0YCHBI TI0 YObI-
BaHUIO, ¥ 3HaueHue O - B MPOTUBHOM cllydae.

3. 3amana marpuna pazmepom NXM. Iomyuuts maccuB B, nmpucBous ero k-my
ayieMeHTy 3HaveHue 1, ecnu K-s cTpoka Marpuilel cMMMeETpuYHa, U 3HaueHue O - B
POTHBHOM CITydYae.

4. 3anana matpuia pazmepoMm NXM. OmnpenenuTs KOJTUYECTBO «OCOOBIX» 3Jie-
MEHTOB MAaTpPHIIbI, CUUTAS DJIEMEHT «OCOOBIM», €CITU OH OOJBIIE CYMMBI OCTaJIbHBIX
AJIEMEHTOB CBOETrO CTOJOIIA.

5. 3agana matpuua pazmepom NXM. Omnpenenutb KOIHMYECTBO «OCOOBIX» 3iie-
MEHTOB MAaTpHIIbl, CUMTAsI DIEMEHT «OCOOBIM», €CITU B CTPOKE clieBa OT HEro Haxo-
JSTCS DTIEMEHTHI, MCHBIIIUE €T0, a CIIpaBa — OOJIbIIHE.

6. 3amana cuMBoJibHas MaTpuiia pasmepom NXM. Onpenenuts KOJIUIECTBO pas-
JIMYHBIX AJIEMEHTOB MATPHIIbI (T.€. MOBTOPSIFOIIUECS SJICMEHTBI CYATATh OJIUH Pa3).

7. Nana marpuia pazmepom NXM. YopsimounTs ee CTpOKH 10 BO3PACTAHUIO MX
MIEPBBIX JICMEHTOB.

8. Nana matpuua pazmepom NXM. Ynopsgouuts ee CTpOKH MO BO3pacTaHUIO
CYMMBI HX 3JIEMEHTOB.

9. lana matpuna pazmepom NXM. Yropsmpounts ee cTonOIbl M0 BO3pacTaHUIO
UX HAUMEHBIIINX JJIEMEHTOB.

10. Onpenenuth, ABISETCS M 3aJaHHAs KBaJpaTHas MaTpuiia N-ro MOpsIKa
CUMMETPUYHON OTHOCHTEIHHO MOOOYHOHN JTHArOHAIH.

11. Jina matpunsl pasmepoM NXM BbIBECTH Ha 3KpaH BCE CEJIOBBIE TOYKH.
DJNeMEeHT MaTpHIIbl HA3bIBAETCS CEAJIOBOM TOYKOM, €CIIM OH SBIISICTCS HAUMEHBIITNM B
CBOCI CTPOKE U OJTHOBPEMEHHO HaHOOJBIITNM B CBOEM CTOJIOIIE UM HA0OOPOT.
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12. B matpuue pazmepom NXM mepecTaBUTH CTPOKHM Tak, 4TOObI Ha TJIABHOMU
JIUaroHajal MaTpUIIbl OBUTA PACIOJIOKEHBI 3JIEMEHThI, HAMOOJbIINE MO a0COTIOTHOM
BEJIMYMHE.

13. B marpune pazmepom NXM HailTH MakcUMajbHBIA CpeAM SJIEMEHTOB, Jie-
KaIMX HIKE MOOOYHOM JUaroHajid, ¥ MUHUMAJIbHBIA CPEU AJIEMEHTOB, JIeXKAIIUX
BBIIIIE TJIaBHOW JIMaroHalu.

14. B matpuiie pazmepoM NXM moMeHsITh MecTaMHu CTPOKY, COACPIKAIYIO dJie-
MEHT ¢ HauOOJBIIUM 3HAYEHUEM, CO CTPOKOM, COZeprKallel IeMEHT ¢ HAMMEHbILIUM
3HAYEHUEM.

15. 13 matpuist pazmepom NXM monyuuts matpuiry pazmepom (N =21)x(M —1)
MyTeM yJaJeHUsl U3 UCXOJHOW MATPHUIbl CTPOKU U CTOJOIA, HA MEPECeYEeHUH KOTO-
PBIX PACTIOJIOKEH AIEMEHT C HAMOOIBIIUM O MOAYJIIO0 3HAUEHUEM.



JIABOPATOPHASA PABOTA Ne6
HPOI'PAMMUPOBAHUE C UCITOJIB3OBAHUEM CTPOK

6.1. Oovasenenue cmpok

O6’B$IBJICHI/IC CTPOKH aHAJIOTUYIHO O6’B$IBJICHI/IIO MacCCHUBa.
char ums cmpoku [pasmep]
BaxH0#i 0COOEHHOCTBIO SIBIISIETCS TO, YTO CTpPOKa HOJI’KHA 00s13aTeIbHO 3aKaH-
YMBaThCa HYJIEBbIM cuMBosioM ‘\O' — (Hynb-TepMmuHaTop). JliMHa CTPOKK paBHA KO-
JINYECTBY CUMBOJIOB ILJIIOC HYJIEBOW CUMBOJL.

6.2. @ynKkyuu 014 pabomsl co cmpoxamu

dyukImK 1)1 paboThl CO CTpoKaMu cojepxkarcs B Oudnmoreke String.lib (mox-
kodyenue: #include string.h).

Hawnbosee yacTo MpUMEHSIFOTCS ClIeAyIOnre QyHKINU:

char *strcpy(stl, st2) — konupyer coaep:KuMoe CTpOKH St2, BKITIOUas HYJICBOM
CUMBOJI, B CTPOKY St1.

char *strcat(stl, st2) — no6apnsiet cripaBa Kk cTpoke St conepkuMoe CTpoKH St2.

Int stremp(stl, st2) — cpaBHHMBaeT coaepkumoe ¢Tpok St2 u stl. Ecim stl < st2,
TO pe3ynbTaT paBeH —1, eciu St1 = St2 — pesynbrart paBeH Hymo, eciau Stl > st2 —pe-
3ynbTaT paBeH 1.

char *strstr(stl, st2) — Bo3BpamaeT ykasaTeib Ha IEPBOE MOSBICHUE MOCTPO-
ku St2 B ctpoke Stl.

char *strchr(st, sh) — Bospparaer ykasarenb Ha mepBoe MOsBICHHUE CHMBOJIA
ch B ctpoke st.

char *strtok(stl, st2) — Bo3BpamaeT yka3areilb Ha JCKCEMY, HaXOIAIIYIOCS B
crpoke Stl. Tlpu rmepBoM Bbi30Be (YHKIMS BO3BpamiaeT ykasarelb Ha
HepBBIA CUMBOJ B Stl, a mocje MmepBoil JIeKCeMbl yCTAHABIMBACT HYJIEBOW CHMBOJI.
[Ipu nocneayromux Bb3oBax ¢pyHkuuu co 3HaueHneM NULL B kauecTBe mepBoro ap-
IYMCHTa YKa3arTellb aHaJOTHMYHBIM 00pa3oM MEPEeXOJUT K CICAYIOIIUM JIEKCEMaM.
[Tocne Toro Kak 3aKOHYMINCH BCE JIEKCEMBI, YKa3aTenb yctaHaBnuBaercs B NULL.

int strlen(st) —Bo3Bpataet aauHy CTpOoKH St.

char *strrev(st) — usaMensieT nopsIOK Cae0BaHKs CUMBOJIOB B CTPOKE Ha IMpPO-
TUBOIIOJIOKHBIH.

char *strdup(st); —ayomupyeTt ctpoky St.

char *striwr (st) — koHBepTHpYyeT CUMBOJIBI CTPOKH St K HIKHEMY PETUCTPY.

char *strupr (st) — koHBepTHPYET CUMBOJIBI CTPOKH St K BEpXHEMY PETUCTPY.

int atoi(st) — mpeoOpa3syet cTpoky St B umciio nesoro tuma (int).

double atof(st) — mpeoOpa3syer cTpoky St B 4KCII0 ACHCTBUTEIBHOTO THIIA.

char *itoa(a, st, base) — nmpeobpasyer urcio meaoro tuma a B crpoky St ( base —
OCHOBaHHE CHCTEMbI CUMCIICHUSI).

char *gevt(a, dec, st); — npeoOpasyeT 4nco ASHCTBUTEILHOTO THIIA & B CTPOKY
st. 3naucHue dec ykas3pIBaeT Ha YMCIIO JACCATUYHBIX pa3psaaoB (He Oonee 18).
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6.3. IIpumep evinonnenus pabomul

Ycaosue 1. BBIIICJII/ITB N BBIBCCTH Ha JKpaH BCC CJIOBA HpOI/ISBOHBHOﬁ CTPOKH.
CrnoBa oTaemns0TCS APYT OT APYra OJHUM WIH HECKOJIBKUMHU MTPOOEIaMHU.

char st[100], sl[100];

int k=0, i;

gets(st);

strcat(st," ");

int n=strlen(st);
if (n<2) return 1;

sl[0]="\0";

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

if (stli]!=""

{
sl[k]=st[i];
sl[k+1]="0";
k++;

}

else

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

sl[0]="0";

k=0;

}

YcaoBue 2. Onpenenuts, SBISETCS JU CTPOKA MAaTUHAPOMOM, T.€. YUTAETCS JIU
OHa CJICBA HAIIpaBO TaK KC, KaK U CIIpaBa HAJICBO.
char st[80]="A roza upala na lapu Azora";
intij;
bool bl=true;
striwr(st);
I=0; j=strlen(st)-1;

while (i<=)) {
while (st[i]=="") i++;
while (st[j]l=="") j--;
If (st[i] '=st[j])

{
bl=false;
break;
}
i++; J--;
}

if (bl) cout << "Palindrom" << endl;
else cout << "Ne palindrom” << endl;
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6.4. Hnoueuoyanwvuwie 3a0anus

1. Jana ctpoka, cocrosiiasi U3 rpymni Hyjied u equuul. Kaxnas rpymnmna otaens-
eTcsl OT APYrod OJHHM WJIM HECKOJbKMMH mpobOenamu. Hailtu xommuecTtBo rpymi
C IIATHIO CUMBOJIAMM.

2. Jlana ctpoka, coctodias U3 rpynn Hyjed u eauHui]. HaliTu u BeIBECTH Ha
JKpPaH CaMyH KOPOTKYIO IpyIIILY.

3. lana cTpoka, cocTodias u3 rpynn Hyjled u enunuu. [logcunraTs KoauyecT-
BO CUMBOJIOB B CAMOW JUIMHHOM I'pYIIIIE.

4. Jlana cTpoka, cocrosiiias U3 rpynn Hyned u enuuuu. Haiitu u BbIBECTH Ha
JKPAaH I'PYIIIbI C YETHBIM KOJIMYECTBOM CUMBOJIOB.

5. Jlana ctpoka, cocrosimias U3 rpymnm Hyjged u equuul. [logcuurath Koaudect-
BO €IMHUII B IPYIIIIAX C HEYETHBIM KOJIMYECTBOM CHUMBOJIOB.

6. Jlana ctpoka, coctosias u3 OykB, (P, 3aMAThIX, TOUEK, 3HAKOB «+» U «—».
Beiienuts oacTpoKy, KOTopasi COOTBETCTBYET 3alMCH LIEJION0 YUCA.

7. Jlana cTpoka CUMBOJIOB, cocTosias U3 OykB, LUPP, 3aMAThIX, TOUEK, 3HAKOB
«+» U «». Bpienuts NOACTPOKY, KOTOpasi COOTBETCTBYET 3allMCU BELIECTBEHHOTO
yuciia ¢ GUKCUPOBAHHON TOUKOM.

8. lana ctpoka CUMBOJIOB, cocTosiliasi U3 OykB, U, 3aMsAThIX, TOUEK, 3HAKOB
«+» U «». BpiienuTs NOACTPOKY, KOTOpasi COOTBETCTBYET 3allMCU BELIECTBEHHOIO
4uclia ¢ IUIaBaoIEe TOYKOM.

9. lana cTpoka CMMBOJIOB, COCTOSIIAsl M3 MPOU3BOJIBHBIX JECITHUYHBIX LUP,
pasneneHHbIX mpodenamu. BoiBecT Ha SKpaH wuciaa 3TOW CTPOKU B MOPsJIKE BO3pac-
TaHUS UX 3HAYCHUM.

10. Jlana ctpoka CHUMBOJIOB, COCTOSIIAS M3 MPOU3BOIBHBIX NECATUYHBIX LUDP,
paszieneHHbIX npobenamMu. BeIBECTH YE€THBIE YKCIia TOW CTPOKH.

11. Jlana cTpoka CMMBOJOB, COCTOSIIAsl U3 MPOU3BOJILHOIO TEKCTa HAa aHTJIMMN-
CKOM $I3BbIKE, CJIOBa pa3JieJIieHbl IipobenaMu. BbiBecT Ha dKpaH clioBa 3TOTO TEKCTa
B MOPSIJIKE, COOTBETCTBYIOLIEM JATHHCKOMY aji(haBUTY.

12. Jlana cTpoka CMMBOJIOB, COCTOSIIIIAst U3 MPOU3BOJIBHOTO TEKCTa, CIIOBa pasje-
JIeHbI poOenamu. BeIBeCTH Ha DKpaH MOPSIKOBBI HOMEpP CIIOBA, HAKPHIBAIOLIETO K-10
No3HIUIO (eciin Ha K-10 mo3uIuio momnagaet npooes, To HoOMep MPEIbIAYIIEro cloBa).

13. /lana cTpoka CMMBOJIOB, COCTOSIIAs U3 MPOU3BOJIBLHOTO TEKCTAa, CJIOBA pa3-
neneHsl npodenamu. Pa3ouTh HCXOIHYIO CTPOKY Ha JIB€ MOACTPOKH, TPUUEM IepBas
amuHON K cuMBOsI0B (eciu Ha K-10 TO3MITUIO MOMAaeT CIOBO, TO €ro CIEAYeT OTHE-
CTH KO BTOPOH CTPOKE).

14. Jlana ctpoka CHMMBOJIOB, COCTOSIIIAsl U3 MPOU3BOJIBHOIO TEKCTA, CJIOBA pa3-
JeneHbl npobdenaMu. BhIBECTH HA AKpaH MOPSAKOBBIM HOMEpP CIO0Ba MaKCHUMAaIbHOM
JUIMHBI 1 HOMED MO3ULIUU B CTPOKE, C KOTOPOW OHO HAYMHAETCS.

15. Jlana ctpoka CMMBOJIOB, COCTOSIIIAsl U3 MPOU3BOJILHOIO TEKCTA, CJIOBA pa3-
neneHbl npobenamu. BriBecTH Ha 3KpaH MOPSIKOBBIM HOMEp CIOBa MUHUMAIbHOM
JUIMHBI U KOJIMYECTBO CUMBOJIOB B 3TOM CJIOBE.
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JIABOPATOPHASA PABOTA Ne/
HPOI'PAMMUPOBAHUE C UCITIOJIB3OBAHUEM CTPYKTYP

7.1. Oovasnenue cmpykmyp

CprKTypa —D3TO COCTAaBHOMU THII HAaHHBbIX, B KOTOPOM IIOA OAHUM UMCHCM 06'5-
CAWHCHBI JAHHBIC PA3JIMYHBIX THUIIOB. OTIICJIBHBIC HaHHBIC CTPYKTYPbI HA3bIBAIOTCS
NOJIAMU. O6LHBJ’I€HI/I€ CTPYKTYPBI OCYIICCTBILACTCA C IIOMOIIBIO KIKOYCBOTO CJIOBA
StI'UCt, 3da KOTOPBIM HACT €€ UM U HaJICC CIIMCOK 3JICMCHTOB, 3aKIIFOYCHHBIX B (I)I/I-
I'YpHBIE CKOOKH:

struct umsa

{
mun_sanemeHma_1 umsa_snemeHma_1;
mun_sanemeHma_2 UMS_31iemeHma_2;

mun_JsnemMeHma_n Uumsd_sJieMeHma_n,
Hi
[IpaBuna paboThl ¢ MOJASAMU CTPYKTYPbI UAECHTUUYHBI PAOOTE C IEPEMEHHBIMU CO-
OTBETCTBYIOIIMX TUMOB. K MOJIsIM CTPYKTYphl MOXKHO 00paliaThesi 4epe3 coCTaBHOE
umsi. @opMart odpalieHus:
UMA_CMPYKmMypbl.UMA_T10/14
NIIn
yKasamersib_Ha_cmpyKkmypy—=>UMs_osis

1.2. IIpumep evinonnenus pabomul

YcaoBue. Co3naTh MacCUB CTPYKTYP, CoAepKaliuii HHGOPMAIIUIO O CTyICHTaX:
OO, HoMmep rpymnmbl, OLEHKHU 3a IMOCIEAHIOI ceccuio. BriBecTn uHGbOpMaIunio
o crynenTtax rp. 610205 B nopsiike yObIBaHUS CpeIHETO Oaa.

#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, |, j;
cout << "Vvedite kol-vo studentov" << endl;
cin >> nst;
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for (i=0; i < nst; i++)

{
cout << "Vvedite FIO";
cin >> mstud(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 >> mstud([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")
&& !stremp(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. Hnoueuoyanwvnwie 3a0anus

1. B marazune chopMHupoBaH CHUCOK MOCTOSHHBIX KIMEHTOB, KOTOPHIN BKITO-
gaer ®UO, goMamHMl aapec MOKymaTeds W pa3Mep MPEAOCTaBISIEMON CKHIIKH.
YaanuTh U3 3TOr0 CHUCKa BCe MOBTOpsIoNIUecs 3amucu, nposepuB OO u gomari-
HUH aJipec MoKymaTes.

2. Ciicok TOBapoOB, UMEIOIIUXCSA HA CKJIaJie, BKIIOYAET B ce0s HAMMEHOBAHHE
TOBapa, KOJMYECTBO EAMHMII TOBapa, IIEHY SJANHUIIBI U JaTy MOCTYIUICHHS TOBapa Ha
ckian. BeiBecTn B andaBUTHOM TOPSIKE CIIMCOK TOBAPOB, XPAHSAIIMXCS OONbIIE Me-
csita, ctouMocTh KoTopbix npesbiaeT 100 000 p.

3. JIns monmydeHus Mecta B OOMICKUTHH GOPMHUPYETCS CIIUCOK CTYACHTOB, KOTO-
poiii Bkimouaer OO cryaenra, rpymniy, cpeHuil 6amt, 10Xoa Ha wieHa ceMbu. O6-
HICKUTHE B MEPBYIO OYepeab MPEIOCTABIACTCS TEM, y KOTO JOXOJ Ha YlieHa CEeMbH
MEHBIIIE JIBYX MHHHMAJbHBIX 3apIlaT, 3aTéM OCTAJIbHBIM B TMOPSIKE YMCHBIICHHS
cpenHero 6ata. BeiBecTH CIUCOK OYEePEIHOCTH MPEAOCTABICHUS MECT B OOIICKUTHH.

4. B crnpaBOYHON aBTOBOK3aJla XPAHHUTCSA PACIHCAHWE IBIKEHUS aBTOOYCOB.
Jlist Kakaoro peiica ykazaHbl €r0 HOMEp, TUI aBToOyca, MyHKT HA3HAYCHUsI, BpEMs
OTIpaBJICHUsI U TPUOBITHSA. BhiBecTn MHpOpMAIMIO O peicax, KOTOPHIMH MOXKHO
BOCTIOJTB30BATHCS JIJIs1 IPUOBITHS B TyHKT Ha3HAYCHUS PAHbIIE 33 JaHHOTO BPEMEHH.

5. Ha mexxayropoanoit ATC undopmaiusi 0 pa3roBopax COJIEPKUT J1aTy pas3ro-
BOpa, KOJ M Ha3BaHUE TOPOJia, BpeMs pasroBopa, Tapud, Homep TenedoHa B 3TOM ro-
pone u Homep TenedoHa aboHeHTa. BoiBecTH A 3ajaHHOTO ropojaa olliee Bpems
pa3roBOPOB C HUM H CYMMY.

6. Undopmanus o corpyanukax Gupmsl Bkiouaer OUO, TabenbHbl HOMED,
KOJIMYECTBO OTPaOOTAHHBIX YACOB 3@ MECSI, M049acoBoil Tapud. Pabouee Bpems CBbI-
e 144 yacoB CUMTAETCs CBEPXYPOUHBIM M OTUIAYMBACTCS B JBOMHOM pa3mepe. Boi-
BECTH pa3Mmep 3apaboTHOM IIaThl KaXIOTO COTPYAHHUKA (UPMBI 32 BBIYETOM MOJIO-
XOJTHOTO HaJiora, KOTopbiii cocTapiisieT 12% ot cymMmbl 3apaboTka.

7. adopmanmst 06 yuacTHUKAX CIIOPTUBHBIX COPEBHOBAHUI COMEPKUT HaUMe-
HOBAaHHE CTpaHbl, Ha3BaHuEe KoMmaHbl, DO urpoka, UrpoBoit HOMep, BO3pacT, pocT
u Bec. BoiBecTu nH(OpManuio o caMmoil MOJI0JI0M KOMaH/IE.

8. Jlns KHuUTr, XpaHSmMXcs B OMOJIMOTEKE, 3a7al0TCs PErUCTPALMOHHBIN HOMED
KHUTH, aBTOp, Ha3BaHUE, T'OJl U3JaHMsI, U3IaTeIbCTBO, KOJIMYECTBO CTpaHUIl. BriBec-
TH CIIMCOK KHUT ¢ (haMUJIMSIMH aBTOPOB B aj(aBUTHOM TOPSAKE, U3JAHHBIX IMOCIIE
3aJJaHHOTO I'OJa.

9. PagnuuHbIe 1IeXH 3aBOJA BBIITYCKAIOT MPOAYKIIMIO HECKOJIHKUX HAaWMEHOBA-
Huil. CBeNleHUs O BBIMTYIIEHHOW MPOIYKIMH BKIIOYAIOT HANMEHOBAHUE, KOJIHYECTBO,
HOMeEp Tiexa. /[ 3aJaHHOro 11eXa HE0OXOJUMO BBIBECTH KOJUYECTBO BBIMYIICHHBIX
U3JICITHIA TT0 KaKIOMY HAaMMEHOBAaHHUIO.

10. Uudopmarnus o coTpyaHuKax npeanpusatus cogepxut O, Homep oTaena,
JOJDKHOCTB, 1aTy Havajia paboThl. BeIBeCTH CIMCOK COTPYAHHUKOB 3aJaHHOTO OT/ENa
B TIOPSJIKE yOBIBAHUS CTaXa.
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11. BenoMocTh aOUTYpUEHTOB, CAABIINX BCTYNMHUTEJIHHBIC YK3aMEHBI B YHUBEP-
cutet, coxepxkxut ®UO, anapec, oneHku. OnpeneauTs KOJIUYECTBO aOUTYpPHUECHTOB,
MPOKUBAIOIINX B T. MUHCKE M CAABIINX AK3aMEHBI CO CpETHUM OaijioM He Huxke 4.5,
BBIBECTH UX (paMUJIMU B aJIPaBUTHOM MOPSIJIKE.

12. B cnpaBo4HOM a’poriopTa XpaHUTCS paclrcaHue BbIJIETa CaMOJIETOB Ha CJie-
OyIOIIKE CYTKHU. JJisl KaxkIoro peiica ykasaHbl HOMEp peiica, THUIl CaMoJIeTa, MYHKT
Ha3HAu4YCHMS, BpeMs BblJIeTa. BhIBECTH BCe HOMEpA PEHCOB, TUIIBI CAMOJIETOB U BpEMs
BBLJICTA B 33/IaHHBIN MYHKT HA3HAYECHUS B MOPSJIKE BO3PACTAHUSI BPEMEHU BHUIETA.

13. ¥V aamunuCcTpaTopa *Keae3HOJOPOKHBIX KacC XpaHUTCS MH(PopMaLys O CBO-
OOJIHBIX MeCTax B IOe3/1aX JajJbHero CJICJOBaHUs Ha OJMXKAWIIYyI0O HENENI0 B Clie-
IyIOLIEM BHUJIE. JlaTa Bbl€3/1a, MYHKT HA3HAUYEHHUs, BPEMs OTIPABJICHUS, YUCIO CBO-
001HBIX MecT. OPrKOMUTET MEXIYHapOIHON KOH(epeHIur oOpaimaeTcs: K aJMUHU-
CTpaTopy ¢ Mpoch00ii 3ape3epBupoBaTh M MecT g0 roponaa N Ha K-e quciio co Bpeme-
HEM OTIIPABJICHUS MO€3/1a He To3aHee t yacoB Beuepa. BoIBeCcTH Bpemsi OTIpaBICHUS
WJIM COOOIIIEHHE O HEBO3MOXKHOCTH BBITIOJIHUTE 3aKa3 B MOJHOM O00OBEME.

14. BenoMocTh aOUTYpUEHTOB, CAABIINX BCTYNMHUTEIBHBIC YK3aMEHBI B YHUBEP-
cutet, cogepxxkutr @O aburypuenta, oueHku. Onpenenurs cpeaHuil 6a no yHu-
BEPCUTETY U BBIBECTH CIUCOK a0OUTYPUEHTOB, CPEIHUN 0allll KOTOPBIX BHIIIE CpeaHE-
ro Oania mo yHuBepcuTeTy. [lepBbIMU B CIIUCKE JOJKHBI UATH CTYJICHTHI, CIIaBIIIKE
Bce 3k3amensbl Ha 10.

15. B paguoatenbe XpaHATCS KBUTAHIIUK O CIIAHHOW B PEMOHT pajuoariiapary-
pe. Kaxxnass KBUTaHIIUS COACPXKUT CIASAYIONY0 WH(DOPMAIMIO: HAUMEHOBAHUE TPYII-
bl M3/ICTIHI (TEIeBU30PbI, PATUONIPUEMHHUKH | T. I1.), MApKy HU3JICIHs, 1aTy MPUEMKH
B PEMOHT, COCTOSIHUE TOTOBHOCTH 3aKa3a (BBIMOJHEH, HE BBIMOJHEH). BhIBeCTH HH-
(dhopmMalrio 0 COCTOSIHUM 3aKa30B Ha TEKYIIUE CYTKU JIJIs 3aJJaHHOMN TPYIIBI U3ICTUH.
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JIABOPATOPHAS PABOTA Ne8 _
HPOI'PAMMUPOBAHUE C UCITIOJIB3OBAHUEM ®YHKIINHU

8.1. O6vaenenue hynkuyuu

@OYHKIMSA — 3TO MOCJIEA0BATEIbHOCTh ONIEPATOPOB, OpopMIIeHHAs TakKuM oOpa-
30M, YTO €€ MOXKHO BBI3BaTh [0 MMEHHU U3 JIOOOTO MecTa MporpamMmbl. OyHKIIUS
ONMCHIBAETCS CIAEAYIOINUM 00pa3oM:

muri eo3gpawaemMoeco 3Ha4eHuAa umMs d)yHKuuu (CI'IUCOK napamempoe)

{

merio gbyHKyuUU

}

[lepBasi cTpoKa ONMUCAHUS HA3BIBACTCS 3a20106KOM yukyuu. THII BO3Bpalae-
MOTO 3HAYCHHUSI MOXET OBITh JIOO0BIM, KpOME MaccuBa WK GyHKIUH. JOycTHMO He
BO3BpalllaTh HUKAKOro 3HaueHus (Tum void).

B C++ He nonyckaercs BiaokeHue GYHKIHI IpyT B Ipyra.

Bbixon U3 pyHKIHMH OCYIIECTBIACTCS CICAYIOIUMU CIIOCOOaMH:

1. Ecau HeT HEOOXOAMMOCTH BO3BpaIllaTh BBIUYMCICHHOE 3HAYCHHE, TO BBIXOJ
OCYILECTBISACTCS M0 JOCTHKCHUN 3aKPhIBAIOIICH CKOOKH WJIH MPH BBIIOJHCHUH OTIe-
paropa return.

2. Eciin Heo0X0MMO BEPHYTH OMPEICIICHHOE 3HAUCHUE, TO BBIXOJ OCYIICCTB-
JSICTCSI OIIEPATOPOM

return ebipaxeHue;

8.2. Ilepedoaua napamempos

[Ipu paGoTe BaskHO COOJIIOAATH CIENYIOUIEE MPABUIIO: IPU OOBSBICHUH U BHI30-
Be (DYHKIIMU TTapaMeTphl JTOJDKHBI COOTBETCTBOBATH MO KOJWYECTBY, MOPSIAKY CIIEO-
BaHMS U TUNaM. DyHKIUS MOXKET HE UMETh MTapaMeTPOB, B 3TOM CJIydae 1Mociie UMEHHU
(GbyHKIIMU 00s3aTEIbHO. CTABITCSA KpyTriible CKOOKH. CyIlecTBYeT TpU OCHOBHBIX CIIO-
co0a repeaadu napaMeTpoB: mepeada 1o 3Ha4e€HUI0, CChUIKE WM YKa3aTelo.

Ilepeoaua napamempoé no 3naueHuIo

B MoMeHT oOpalieHusi K GyHKIMU B MaMSITH CO3AAIOTCS BPEMEHHbIE TIEpEeMEH-
HbIE C IMEHAMH, YKa3aHHBIMHU B CIIMCKE NTapaMeTpOB. B BpeMeHHbIE IEPEMEHHBIE KO-
NUPYIOTCSH 3HAYEHUS (PaKTUUECKUX IMapaMeTpOB.

Ilepeoaua napamempoes no ccolike

IIpu nepenave mapameTpoB MO CCHUIKE MEpENaeTcs HE 3HAYEHUE COOTBETCT-
BYIOLIEH NIEpEeMEHHOM, a ee aapec. [ ykazaHusi Ha JaHHBIN cr1oco0 nepegadu mnocie
MMEHHM TMapamMeTpa CTaBUTCSI CUMBOJT «& ».

Ilepedaua napamempos no ykazamenio

B oTiinumne ot mepemaun mo CChUIKE aapec MePeMEHHOMN MepenaeTcss B PYHKIIHIO
HE C UCIOJIb30BaHUEM orepanuu pasanpecanuu (&), a omnepamueii KOCBEHHOW ajape-
caruu (*).
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8.3. Ilepecpy3ka ¢hpynkyuii u yxazamenv Ha hyHKyuo

B C++ momycTMO MCIIOJIb30BaHUE HECKOJBKUX (YHKIIUHA C OJUHAKOBBIM HME-
HEM, HO Pa3JIMYHbIM YUCJIOM WJIM THUIIAMH MapaMeTpoB. Takoe CBOWCTBO HA3bIBACTCS
nepezpysxou gyuxkyuti. [leperpyxeHHble QYHKIMN Pa3IAYaAOTCS KOMIUISTOPOM IO
TUTIAM W 9UCITY TTapaMETPOB.

Tak xak UM QYHKIIUU SBISCTCSA yKa3aTelIeM Ha Hadayo GYHKIUW B OTICPATHB-
HOM TaMsATH, TO MOKHO OOBSIBIATH yKazaTeM Ha (GYHKIIUH JJIS ITOCICAYIOMIETO HX
WCITOJIb30BaHUS B IIPOrPaMME.

[Tpu 0OBsIBIEHUM yKa3aTeNlb JOJKEH BO3BpAIlaTh TOT YK€ TUI U UMETh TAKHUE JKE
apryMeHTBI, Kak U (PYHKIUS, Ha KOTOPYIO OH OyJeT ykas3wiBaTh. Hampumep, ykaza-
TeIb Ha PYHKIUIO

double y(double x, int n);
OyJeT UMeTh BUJL:

double (*fun)(double, int);

8.4. IIpumep evinonnenus pabomel
YciaoBue. BeiBecTn Ha 3KkpaH Tabuuily 3HadeHUH QyHKiuu Y(X) = SINX u ee
3 2n+l
X
pasnoxkenus B psag SX) = X- —+...+ (- 1)"———— ¢ Trounocrero € = 0.001. Beisec-
3! (2n +1)!

TH 9UCJIO0 HTCpaHHﬁ, HCO6XOIII/IMO€ JUISL JOCTHPKEHUS 3aJJaHHOM 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 << endl;

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

return 0O;

}

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=Ffun(x,eps,k);

cout << setw(8) << x << setw(15) << sum << setw(10) << k << endl;

}
}

double y(double x, double
{

return sin(x);

}

double s(double x, double
{
double a,c,sum;
sum=a=c=x;
k=1;
while (fabs(c)>eps)

{

eps, int &k)

eps, int &k)

C = pow(x, 2)/(2*k*(2*k+1));

a*=-c;
sum += a;
k++;

}

return sum;

}

8.5. Hnoueuoyanvuwie 3a0anus

BeiBecTn Ha 3KpaH Tabauily 3HadeHuid QyHKIuH Y(X) U ee pasioKeHUs B P
SX) ¢ TounocThio € (Tabiu. 8.1). BeiBecTn uMCIIO UTEpaluii, HEOOXOAUMOE IS J0C-
THOKEHUS 3a1aHHON TOYHOCTH. Bhruucienue YX) u Y(X) opopmuth B Buje () yHKIIHIA.

Tabnuua 8.1

Ne [ a b S(X) e Y(X)
1 2 3 4 5 6

3 2k+1 1 1+
120909 x+> +. .+ 10% | ZIn==2%

3 2k +1 2 1-x

X XX 5| sinx
21010912 +..+(-2 10° | ==

3! (2k +1)! X

X & 11X26x8x%..(3k- 4
3/1-09|09 1+§+é('1)k1 3"k'( )Xk 102 | 31+ x

k=2 .
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Oxkonuanue Ta0i. 8.1

1 2 3 4 5 6
k
4 -3 3 1+ In_g + +(In9) Xk 10—4 9X
1 k!
3 5 ” 2k+1
5| 1 |1 |28, (2k-Du, X 1072 | - x+arcsinx
2x3  2x45 (2k)!! (2k+1)
2 3
X° 3% cr(2k-3)M X
6 |-09|09|-—+ to+ (DT 073 | 1+ 12
AT A A P T §
3 7 4k-1 1 1+x 1
710505 2 +2 4+ 42 105 | 2T 5
3 7 4k - 1
k-1.,(2*-1)
8 | 03|04~ + 2 4 42 X~ 04 L
1+x 1+x° 1+ %@ 1- x
ol o5 cosx  cos3x . cos(2k - J)x 10 p(p_ 2|x|)
1 9 (2k- D? )
¥ _1|(+1 '1k>60 3
10| 0505 ég( ) D 8 i kpx 108 | PX
e K K°p® g 2
¥ « coskx 2XsinX- 2+ CoSX
11 -1 13| a-D*= 107 4
=2 k-1
121 1 |25 gcoszkx 107 3x? - 6px+ 2p°
1 K 12
3 coskx
13|-15|15| & (- 107 In(2cos§)
k=1
¥ (- (4k- 5)N
14 | -0,8 | 0,9 é( )| ) X« 10°% | 4x+1- 22X
o (k)
§ sin(2k -1 i
15| 25| 1,3] § Ik DX 10 | P2SIgx
e 2k-1 4




JIABOPATOPHASA PABOTA Ne9
HPOI'PAMMUPOBAHUE C UCITIOJIB3OBAHUEM PEKYPCUU

9.1. llonamue pexypcuu

Pemnts 3a1adyy peKypCMBHO — 3TO 3HAYMT PA3JI0KHUTh €€ Ha MOJ3adadyH, KOTO-
pbIe 3aTeM aHAJIOTMYHBIM 00pa3oM (T.e. peKypCUBHO) pa30MBAIOTCS HA €IIC MCHBIIIHE
noxazanauu. Ha onpeneneHHOM ypoBHE MO13a1a4l CTAHOBATCSI HACTOJIBKO MTPOCTBHIMH,
YTO MOTYT OBITh PEIICHbI TPUBHAIBHO.

B pexypcuBHOM aJIrOpUTME Ba)KHO MPENLYCMOTPETH CIIOCOO €ro OCTaHOBKH, T.€.
BBECTH YCJIOBHE, P KOTOPOM PEKYPCHUBHOE 0OpallieHne K PYHKIIMH MPEKPAUIACTC.

9.2. Ilpumep evinonnenus pabomul

n
YceaoBue 1. Hamucath mporpamMmy JUisi BBIYHCICHUS S=é (i +1)2/i ABYMS
i=1
meronamu. OMH METO BBIYUCIIAET CYMMY 0€3 UCIIOJIb30BAHUS PEKYPCHH, IPYTOM -
C UCTIOJIb30BAHUEM PEKYPCHH.

#include <iostream.h>
#include <math.h>
double sum(int);
double sumr(int);
int main ()
{
int n;
cout << "vvedite n*; cin >> n;
cout << "s (ne rekurs) =" << sum(n) << endl;
cout << "s (rekurs) =" << sumr(n) << endl;
return 0O;

}

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;

}
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YcaoBue 2. Haiitu max (ay, ..., &,), pa30ouB 3a7a4y Ha 3JeMeHTapHbIe M0a3a-
paun: max(max (max (as...an2), 8n1), &), ... -

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

Ycaosue 3. 3agaua o XaHoiickoii 6amne. imeercst Tpu cTepKHS S, Sp, S3. Ha
IICPBOM M3 HUX HAHU3AHO N JUCKOB Pa3JIMYHbIX TUAMCTPOB, O6pa3y10H_II/IX IMpaBUJIb-
HYI0 TMpaMUy — YeM BBIIIE PACIOIOKEH IUCK, TEM MEHbIIE ero nuamerp. Tpeldyer-
Cia ICPEMECTUTHL BCHO OalHio Ha BTOpOﬁ CTCPKCHDL, IPUYEM JHUCKHU MOKHO IICPCHO-
CUTb 11O OAHOMY, HCJIbL3s IMIOMCIIATE JUCK Ha JUCK MCHLIICIO JUaMCTpa, OJd IMPOME-
KYTOUYHOT'O XpAaHCHUA MOKHO HUCIIOJIB30BATH TpCTI/Iﬁ AUCK.

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. Hnoueuoyanwvusie 3a0anus

Pewums 3a0auy 08ymsa cnocobamu — ¢ npumeneHuem pekypcuu u 6e3 Hee.

1. BeIaucauTh CpeTHee 3HAaUCHHUE 3JIEMEHTOB OJTHOMEPHOTO MacCHUBa.

2. BBIYHCIUTD MPOU3BEICHNE JIEMEHTOB OJHOMEPHOT'O MAaCCHUBA.

3. [lopcumrath KonmuecTBO U(Mp B 3aJaHHOM YHCIIE.

4. B yropsiioueHHOM MaCCHBE LEJIbIX YKcel &, | = 1 ... N HaAlWTH HOMEp DJIEMEH-
Ta C METOJOM OWHApHOTO TIOWCKA, WCIONB3ysS OYEBUIAHOE COOTHOIICHHUE. eCIH

cfa,,, Torna cl [61...671,2], yHave Cl [an/2 +1...a.n]. Ecnu 351eMEeHT C OTCYTCTBYET

B MaCCHUBE, TO BEIBECTH COOTBETCTBYIOIIEE COOOIICHUE.

5. Haittu Haubonpmuii oOmuit nenurens uucen M u N, ucnonp3ys meton
Oinepa: eciu M genures Ha N, o HOJ[ (N, M) = N, unaue HOJ[ (N, M) =
=HOJ (M % N, N).

6. BeruncnuTh 3HaUeHUE MOJMHOMA CTENEeHHU N 1o popmyrie

P=aax =g+ X(a1+...x(an_1+ xan)...).
i=0
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1
7. BeUMCcINTh 3HAUECHUE X = \/5, UCHONB3Ys popmyny X, = E(Xn_1 + a/ Xn_l),

B KaYeCTBE HAYAJIBHOI'O IMPHOJIMIKEHUS UCIIOIL30BaTh 3HAYCHHE Xo = (1+a)/2.
8. Haiitn MakcuManbHBINA 3JIEMEHT B MAacCUBE @y, ..., &, UCIOJIB3Yysl METOH Jie-
JeHHs monojam max(ay, ..., a,) = max(max (a, ..., &), max(awz+1, ..., an))-

9. Beruuciauth y(n) =\/1+ \/2+...+\/ﬁ :

10. Beruncauth npousseacHue N3 2 (N 4eTHOE) COMHOXKHUTECH

N/2y2
)

11. BeraucauTs Y= X\ 110 CIeayiomeMy aaropurMy: Y = (X , eciim N yer-

C oy — N-1
Hoe, Y=XXX" -, eciii N HeueTHOe.

12. Berauciuthb y(n) =

n+

(n-1+

(n-2)+

1
1+1
2

ot

13. BeIuucnuTh IpOU3BEACHNE ABYX HEIBIX MOJI0KHUTEIBHBIX Yicea P =a>) mo
cienyromemMy anroputmy. P =2Xa*/2), ecou b yuetnoe; p=a+(axb- 1)), eciu
b neuerHoe. Ecnu b =0, To p=0.

14. Beruncnuth 3HaueHue cymmpbr S= 1/1! + 1/2! + ... + 1/K!
15. IlpoBepuTh, SABISCTCS T 3aJaHHAS CTPOKA MATHHIPOMOM.
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JIABOPATOPHASA PABOTA NelO
INPOI'PAMMUWPOBAHUE C UCTTOJIb30OBAHUEM ®AJIOB

10.1. Opzanuzayusn pabomet c paitnamu

PasznuyaroT nBa Buaa (ailioB: TEKCTOBBIE M IBOUYHEIC.

TexcToBble (ailibl XpaHAT HHPOPMAIUIO B BHJIEC TIOCIEIOBATEIHPHOCTH CUMBO-
J0B. B TeKCTOBOM pexuMe Ka)ablii pa3fe/IuTeNbHBII CUMBOJI CTPOKH aBTOMAaTHYe-
CKH mpeoOpasyetcs B napy (BO3BpaT KapeTKH — EPEX0] Ha HOBYIO CTPOKY).

Bunapuble (wiu aBouvHbie) (aiiibl NpeaHa3HAYCHBI JJI XPAHCHHS TOJIBKO
YHCIIOBBIX 3HAUYCHUH JaHHBIX. CTpYKTypa Takoro (haiiia onpenensieTcs MporpaMMHoO.

Gyuknuu Uisi paboThl ¢ (Qaitlamu  pa3MerieHbl B OubOmuorekax  stdio.lib
(#include <stdio.h>) u io.lib (#include <io.h>). Kaxaplii ¢aiin g0mKkeH ObITh CBS-
3aH ¢ HEKOTOPBIM yKa3zaTeseM. JTOT ykazarenb umeeT tun FILE u ucnonb3yetcs Bo
BCEX olepanusix ¢ gpainamu.

dopmat 0OBABICHUS yKa3aTess Ha (pail clieTyromuii:

FILE *yka3artenb Ha chann;

Makpoc NULL ompexnensieT mycToi yka3zartelb.

Maxpoc EOF, wacto ompenensieMblii kak —1, siBJIsieTcs 3HAYCHHUEM, BO3BpaIIae-
MBIM TOT/Ia, KOT/1a (DYHKITHSI BBOJIA MTBITAETCS BBHIHOIHUTH YTEHHUE MOCTIE KOHIA (paiina.

Makpoc FOPEN_MAX onpenensier 1ej10e 3HadyeHUE, paBHOE MaKCUMAJIbHOMY
YHCITy OJTHOBPEMEHHO OTKPBITHIX (DaiiioB.

10.2. @yukuyuu onsa pabomul ¢ painamu
DOyHKIUSA
FILE *fopen(const char *ums_cpauna,
const char *pexum_omkpbimus);

OTKpPBIBAET (haiijl M CBA3ZBIBAET €0 C MOTOKOM. Bo3BparaeT ykazareib Ha OTKPBITHIN
baiin. Ausa_gpaiina — 3T0 yKazareiab Ha CTPOKY CUMBOJIOB, B KOTOPOU XPaHUTCS UM
(aiina u myTh K HEMY. Pedicum_omxpeimus — 3TO yKa3aTellb Ha CTPOKY CUMBOJIOB, B
KOTOPOM YKa3bIBACTCS PEKUM OTKPBITHS (paitna. JlomycTUMbIE PEXKUMBI:

I' - OTKPBITUE TEKCTOBOTO haiiya Jjis YTCHUS;

W - Co3J1aTHe TEKCTOBOTO (haiiia aJist 3amucu;

a - nobasyieHre HHGOPMALIUK B KOHEIl TEKCTOBOTO (haiia.

[Ipu pabore ¢ TEKCTOBBIMH (paiijlaMU K CHUMBOJY, YKa3bIBAIOIIEMY PEXKUM OT-
KPBITHSA, A00aBIsIeTCS CUMBOJ «t» (10 yMOJI4aHMIO), a MPU paboTe ¢ OMHAPHBIMHU —
«b». Ecnn HEOOXOAMMO W YMTaTh M 3alKCHIBATHL B (ailsl, TO H00aBIIeTCS CHMBOII
«+», [Ipy BO3HUKHOBEHHUH OIIUOKKA BO BpeMs OTKPBITHs (aitna, pyHkuus fopen Bos-
Bpamiaet 3HaueHue NULL.

OyHKIUA

int fclose(FILE *ykaszamenb_Ha _gbaun);
3aKpbIBACT MOTOK, KOTOPBIH OBbLIT OTKPBIT C MOMOIILI0 Bei30Ba fopen() u 3amuceiBaet
B (paiin Bce aHHBIC, KOTOPBIE €IIle OCTaBajluCh B AUCKOBOM Oydepe. Jloctym k daiiny
MOCJI€ BBIMOJHEHUS (DYHKIIUU OyAET 3aIpelieH.
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BOBBp&H.ICHI/Ie HYJIA O3HAYACT YCIICHIHYIO OIICPALNIO 3aKPBITHAL. B ciIydac Ke
omuOku Bo3Bparaetrcs EOF.
DOyHKIUA
int fcloseall(void);
3dKPbIBACT BCC OTKPLITHIC (1)21171JIBI. B03BpaLuaeT KOJIMYCCTBO 3aKPBITHIX (1)21171JIOB NnIIn
EOF, ecinu Bo3HMKaeT omnoka.
DOyHKIUA
int putc(int cumeon, FILE * ykazaTenb_Ha _dhawnn);
3alUChIBACT OAWH CHMBOJI B TCKYIIYIO IMO3HUIHUIO YKA3daHHOI'O OTKPBITOI'O (1)211\/'1.]121.
OyHKIUA
int getc(FILE * ykasatenb_Ha _dann);
YUTACT OAUH CUMBOJI U3 TCKYH.ICﬁ MMO3UIHUHN YKA3daHHOI'O OTKPBITOI'O (I)aﬁﬂa.
DOyHKIUA
int feof(FILE * ykazaTenb_Ha _cpann);
BO3Bpalld€CT OTJIMYHOC OT HYJIA 3HAYUCHUC (true), €CJIN KOHCII q)aﬁna HC JOCTUTHYT,
u HoJb (false), ecmu mocTurHyT KOHel daiina.
DOyHKIUSA
int fputs(const char * cmpoka, FILE * ykazamens_Ha _gbaun);
3aIMCBIBACT CTPOKY CMMBOJIOB B TCKYIIIYIO ITO3UIHUIO YKA3aHHOI'O OTKPBITOT'O (1)21171.]121.
DOyHKIUSA
char *fgets(char *cmpoka, int dnuHa,
FILE * ykazamenb_Ha _cbaun);
YUTAET CTPOKY CHMBOJIOB U3 TEKYILIEH MO3MIMU YKAa3aHHOTO OTKPHITOro (aiina g0
TCX IIOp, IIOKa HE 6YIICT IMpOYUTaH CMMBOJI IIEPEX0Ja Ha HOBYIO CTPOKY, WJIN KOJINYC-
CTBO IIPOYMTAHHBIX CHMBOJIOB HE CTaHET paBHBIM (diuna — 1).
OyHKIUSA
int *fprintf(FILE * ykazamenbs_Ha _c¢baun,
const char * ynpasnsrowas_cmpoka);
3anuchiBaeT (hopMaTHUpOBaHHBIC TaHHBIC B dailll. Ynpasnarowas_cmpoxa onpenens-
€T CTPOKY (popMaTUPOBAHUS ApTYMEHTOB, 3aJIaHHBIX CBOMMHU ajipecamu. OOBIYHO 3Ta
CTpOKa COCTOMUT M3 HOCICAOBATCIBHOCTHU CHMBOJIOB «0/0», IMOCJIC KOTOPBIX CICAYCT
CHMMBOIJI THUIIa JaHHBIX:
| wn | - ACCATUYIHOC, BOCbMCPHUYIHOC NUJIH IICCTHAAMATCPHUIHOC ICJI0¢C,
D ynu d - gecsatudHOE 11€710€;
U mim U - aecsaTudHoOE 1ejioe 0e3 3Haka,
E nnn € - nelicTBUTEIBHOE ¢ INIABAIOIIEN TOUKOM;
S- CTpOKa CHUMBOJIOB,
C - CHMBOII.
OyHKIUA
int *fscanf(FILE * ykazamenb_Ha _gbaurn,
const char * ynpaensrowas_cmpoka);
yuTaer (popmMaTupoBaHHbIe JaHHBIE U3 ¢aina. CTpoka GopMaTUpoOBaHUS CTPOUTCA
ananoruyHo ¢pyukuuu fprintf.
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OyHKIUA
void rewind(FILE * ykazamersnb_Ha _gbaln);
YCTaHABIMBAET yKa3aTesb TEKYIIEH MO3UIIMK BbIJIEIEHHOrO (aiiina B Havao Qaiina.
DOyHKIUA
int ferror(FILE * ykazamenb_Ha _c¢paun);
ompeeNsaeT, MPOU30IILIa I OlKuOKa BO BpeMst paboThI ¢ aiaoMm.
DOyHKIUSA
size t fwrite(const void * 3anuceieaemoe 0OaHHoe,
size t pasamep_anemeHma, size t yucsio_31emMeHmos,
FILE *ykazaTenb_Ha _cpbann);
3amuchIBaeT B (aiil 3aJJaHHOe YKCJIO JaHHBIX OMNpeelIeHHOro pasmepa. Pazmep nan-
HBIX 3ajaeTcs B OaiiTax. Tum Size t onpenenseTcs Kak 1enoe 0e3 3HaKa.
DOyHKIUSA
size t fread(void * cvumbieaemoe OaHHoe,
size t pasamep_anemeHma, Size_t Yucro_3neMeHmos,
FILE *ykaszaTenb_Ha _cbann);
CUMTHIBAET U3 ¢aiijia yKazaHHOE YUCJIO JAaHHBIX 3aJaHHOTO pa3dMepa. Pasmep 3amaert-
csi B Oaifrax. DyHKIMS BO3BpAIaeT YKMCIO MPOUYUTAHHBIX dJeMeHTOB. Ecnu uuncio
MPOYUTAHHBIX JJIEMEHTOB HE paBHO 3aJaHHOMY, TO TIPM UYTCHUU BO3HHKJA
omuOKa UIN BCTPETUIICS KOHeI] daiina.
DOyHKIUA
int fileno(FILE * ykazamernb_Ha _¢paln);
BO3BpalllacT 3HAYCHHUE JCCKPUITOpa yKa3zaHHoro (daiaa (IeCKpUITOp — JIOIHYSCKUN
HOMep aiina It 3aIaHHOTO TTOTOKA).
DOyHKIUA
long filelength(int geckpunTop);
BO3BpalllaeT JUIUHY (paitia ¢ COOTBETCTBYIOIIUM JIECKPUIITOPOM B OaliTax.
OyHKIUA
int fseek(FILE * ykazamenb_Ha _¢baurn, long int yucro_6aum,
Int moyka_omcyema);
yCTaHABIIMBAET YKa3aTeb B 3aJIaHHYIO MO3UITUIO. 3aJaHHOE KOJIMYECTBO OANUT OTCUH-
THIBA€TCSI OT MO3WIIMM, KOTOpas 3amaercs cienyromuMmu makpocamu: SEEK _SET —
Havasio ¢aiina, SEEK_CUR — texymas no3unusi, SEEK_END — konen ¢aiina.

10.3. Ilpumep évinonnenus padomot

Ycaosue. Hanucats nporpamMmy, BBOJASIIYIO B (hailyl WiIn YyuTarONIyo U3 Qaina
BEJIOMOCTbh CTYJEHTOB, CIABIIMX 3K3aMeHbl. Kaxaas cTpyKTypa NOJKHA COAEPXKATh
(dbaMuuio, a Tak)Ke OLEHKH 110 MaTeMaTUKe U IPOrpaMMHUPOBaHNIO. BbIBeCTH CrIUCOK
CTYJIEHTOB, CIIaBIIMX 3K3aMEH MO MPOrpPaMMHUPOBAHUIO C OLICHKOH 4, U 3amucarth 3Ty
UH(OPMAIUIO B TEKCTOBOM (haiii.

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

FILE *fl;

typedef struct

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

} TStudent;
TStudent stud[30]; // Maccue cmpykmyp
char name[20]; Il Ums hbatna
int nst=0; Il Hucrio eee0eHHbIX cmpyKkmyp
int menu(); Il MeHto
void nnf(); Il Beecmu ums chauna
void newf(); Il Co30ame HosbIU ¢hatis
void spisok(); I/l Beecmu crniucok
void opf(); Il Omkpbimb ¢hatis
void resc(); Il Beieecmu pesyrnibmam Ha aKpaH
void resf(); I/l Beieecmu pe3yrnibmam & ¢hausn
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() // MeHto

{
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cout << "VIBERITE:" << endl;
cout << "1. Vvod file name" << endl;
cout << "2. New file" << endl;

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

inti;

cin>> i

return i;

}

void nnf() Il Beecmu ums ¢pauna

{

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

}
void newf() Il Co3z0ame Hoekll halisn
{
if ((fl = fopen(name,"wb"))==NULL)
{
cout << "Oshibka pri sozdanii"<<endl;
exit(1);
}
cout << "OK" << endl;
fclose(fl);
}
void spisok() Il Beecmu crniucok
{
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() Il Omkpbimb ¢hatin
{
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() Il Beieecmu pe3yrnibmam Ha aKpaH
{
for (int i=0; i<nst; i++)
if (stud[i].oaip=="'4")
cout << stud[i].fio << endl;

}

void resf() I/l Beieecmu pe3yrnibmam & ¢hausn
{
char namet[30];
FILE *ft;
cout << "Vvedite imya faila" << endl;
cin >> namet;
43



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 pa3desniumerns CmMpoK
fputs(s, ft);
}
fclose(ft);

}

10.4. Hnouesuoyanvhule 3a0anus

B npoepamme npedycmompems coxpanenue 8600UMbIX OAHHBIX 8 hauil U 603-
MOJHCHOCMb YMeHUsl U3 paHee coOXpaneHHozo ¢aiina. Pesynomamer 6b1600ums Ha ox-
PAaH u 8 mexcmosou ¢hatin.

Buumanue! Pazpabomannas npoepamma 6yoem ucnoaib3o08amvcs 8 opyeux ia-
bopamopuulx pabomax.

1. Crircok TOBapoB, UMEIONIMXCSL HA CKJIajie, BKJIFOYAET B ce0sl HAMMEHOBAaHUE
TOBapa, KOJIMYECTBO €IMHUI] TOBApa, IIEHY €IMHMIIBI U J1aTy MOCTYIICHUS TOBapa Ha
ckJia. BeIBECTH CITUCOK TOBAPOB, XpaHSIIUXCs OOJIbIEe Mecs1ia, CTOMMOCTbh KOTOPBIX
npessimaer 1 000 000 p.

2. Jlns monydeHus MecTa B OOIIEKUTHU (HOPMUPYETCSI CIIUCOK CTYACHTOB, KO-
topeiii BiirouaeT ®UO crymenta, rpymmy, cpeaHui 0aii, 10X0J Ha 4ieHa CEMBbH.
BriBecTu uH(pOpMaIUIO 0 CTyACHTaX, Y KOTOPBIX I0XO0Jl Ha YJ€HA CEMbU MEHEE JIBYX
MUHHAMAJIbHBIX 3apIiaT.

3. B cmnpaBouHOif aBTOBOK3aJla XpPaHUTCA paclHcaHuEe JBUKEHUS aBTOOYCOB.
JI1st KaXKaoro peiica ykazaHbl €ro HOMep, MyHKT Ha3HAYEHUs, BpeMs OTIPABIICHUS U
npuObITHs. BbiBecTn nHGOpMAIUO 0 pelicax, KOTOPHIMH MOXXHO BOCIIOJIb30BAThCS
JUTSL ITPUOBITHSI B TYHKT Ha3HAYEHUSI paHbIIIE 33ITAHHOTO BPEMEHH.

4, ndopmanus o cotpyauukax ¢upmsl Bratoyaer O, konudecTBo otpado-
TaHHBIX YaCcOB 3a Mecsll, moyacoBoil Tapud. Padodee Bpems cBoime 144 vacoB cuu-
TaeTCsl CBEPXYpPOUHBIM U OIUIAYMBAETCS B JBOMHOM pa3Mepe. BriBecTu pasmep 3apa-
OOTHOM TJIAThI KaXKJIOTO COTPYAHHUKA (DUPMBI 32 BHIUETOM IOJO0XOJHOTO HAJora, KO-
Topbliii coctarisieT 12 % ot cymmbl 3apaboTka.

5. Nndopmanus o0 ydyacTHUKAX CIIOPTUBHBIX COPEBHOBAHUMN COIEPKUT Ha3Ba-
Hue komanasl, ®UO urpoka, Bo3pact. BeiBectn nndopmaiuio o cnoprcMeHax, Bo3-
pacT KOTophiX He goctur 18 mer.

6. Jlyist KHUT, XpaHsSIIIKUXCs B OMOIMOTEKE, 3a/1al0TCS aBTOP, HA3BaHUE, TOJ U3/a-
HUS, KOJIMYECTBO CTpaHUIl. BBIBECTH CITUCOK KHUT, U3JJaHHBIX MOCJIE 3aJaHHOTO rojia.
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7. Ha 3aBozie BBINMYCKaeTCsd HECKOJIbKO HAaUMEHOBaHUU netaieil. CBeaeHHs O
JEeTalsIX BKJIIOYAIOT KOJI JIeTajlu, KOJMYECTBO BBIMYIIEHHBIX J€TalIel, HOMep Mecsla
BEITycKa. BriBecTH MHGOPMAIIHMIO O MPOIYKIIMH, BRITYIICHHOW 3aJaHHBIM LIEXOM 32
IIOCJICTHUNA MECSLL.

8. Uudopmanus o cotpyaaukax npeanpustus conepxxutr ®HO, Homep oTaena,
JOJIKHOCTD, 1aTy Hadajia paboThl. BRIBECTH CIIUCOK COTPYAHUKOB 3aJaHHOTO OT/ENA,
npopaboTaBuIuX Ha npeanpustuu 6omuee 20 ner.

9. Benomocts abutypuenToB coaepkut @O, ropoa npoKuBaHus, CyMMapHBIHA
O0ayn. BeiBecTn uHpopManuio 00 aOUTypuUeHTax, MPOKUBAIOIIUMX B I'. MHUHCKE U
uMmeromux 6ann 6omsie 220.

10. B cnipaBo4HOM a3ponopTa XpaHUTCS paclucaHue BbUIETa CaMOJIETOB Ha clie-
Aylolue CyTKu. Jlnms kaxaoro peica ykazaHbl HOMeEp pelca, IMYHKT Ha3Ha4eHWUS,
BpeMsi BbuleTa. BriBecTH Bce HOMepa peiicoB U BpeMsl BbLIETa caMoJIeTa sl 3aJaH-
HOTO IMyHKTa Ha3HAYCHUSI.

11. V agmMuHucTpaTOpa Keae3HOA0POKHBIX KacC XpaHUTCS UHPOpPMALIHS O CBO-
00HBIX MecTax B noe3nax. MHdopmanus npeacraBiieHa B CJIEAYIONIEM BHIE. HOMED
noes3/a, MyHKT Ha3HA4YeHMsI, BpeMsl OTIIpaBJIeHUs, YUCIO CBOOOHBIX MecT. BriBecTu
uH(pOpPMAIMIO O MOE3[aX, B KOTOPhIX MMEIOTCS CBOOOAHBIE MeECTa, 10 3aJaHHOTrO
MyHKTa Ha3HAYCHUSI.

12. BegoMocTh CTYAECHTOB, cliaBaBIIMX ceccHio, coaepxkut OO u oneHku no
YeThIpeM IpeaMeTaM. BBIBECTH CHUCOK CTYAEHTOB, CAABLIMX CECCHIO CO CPEIHUM
Oaymom Oosblie 7.

13. B paauoaTenbe XpaHITCsl KBUTAHLIMU O CJAHHBIX B pEMOHT TesieBu3opax. Ka-
KJ1asi KBUTAHIUS COJIEPKUT CIIETYIOUIYIO HH(OPMAIIHMIO: MapKa TeJIeBU30pa, JaTa Mpu-
E€MKH B PEMOHT, COCTOSIHME TOTOBHOCTH 3aKa3a (BBIIOJIHCH, HE BBHIMOJIHEH). BriBecTH
nH(OpMAIIMIO O 3aKa3aX, KOTOPbIE HA TEKYLIUH MOMEHT HE BBIITOJIHEHBI.

14. Ha ATC undopmanus 0 pasroBopax CoJIep>KUT HoMmep TeledoHa aboHEHTa,
BpeMsi pa3roBopa u tapud. BeiBecTu aig 3a1aHHOr0 adOHEHTa CyMMY, KOTOPYIO eMY
CJIelyeT OIIaTUTh 32 PA3rOBOPHI.

15. B mara3uHe cocTaBjIeH CIIUCOK JIFOJIel, KOTOPBHIM BbIIaHA KapTa MOCTOSTHHO-
ro nokynatess. Kaxnas 3amuch 3TOro Crucka cojiepkut Homep kaprtouku, OUO,
MPEeIOCTaBIsIEMYIO  CKHIKY. BbiBecT uHQOpMaLUI0O O MOKYyNaTensix, HMEIOIINX
10 %-ny10 CKUAKY B Mara3uHe.
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JIABOPATOPHASA PABOTA Nell
COPTHUPOBKA I10 KJIIOYY OJJHOMEPHbIX
MACCHUBOB CTPYKTYP

11.1. Copmuposexa maccusos
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] > a[j])
}{ t=af-1]; af-1]=af]; af]l=t }

Copmupoexa ev100pom

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 (imind=1)
{

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

}
}
}

Copmupoeka ecmagxamu

void s_vst(int af], int n)
{

inti,),t;

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

{



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

}
}

11.2. Ilpumep evinonnenus padomot

®dyuknus st coptupoBku MetogoM QuickSort. CopTupoBka BeeTcs Mo KITko-
qy — oneHka mo OAwull (MCroONB3yrOTCS TUIBI JaHHBIX, OOBABICHHBIC B IPUMEPE

nyHkra 10.3.

void s_qgs(TStudent stf], int n)

{

str

{

uct

intl;
intr;
} stack[20];

int

I,], left, right, x, s=0;

TStudent t;

stack[s].I=0; stack[s].r=n-1;

while (s !'=-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 <=))

{

while (st[i].oaip < X) i++;
while (st[j].oaip > X) j--;

if (i<=j) {

t=st[i]; stli]=st[j]; st[j]=t;
I+ )=

}
}

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

{

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

right=j;
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}

else {
iIf (left<)) {s++; stack[s].I=left; stack[s].r=j;}
left=i;

}
}
}
}
[Moakmrouenue Gpyukuuu: S_gs(stud, nst);

11.3. Hnoueuoyanvhuie 3a0anusn

Hcnonvzoeams npocpammy, cocmagieHuyto npu 8blnOaHeHuU 1abopamopHoll pa-
bomwvt Nel0. Vnopsaoouums no nHeyowbl8aHUIO MACCUE CIMPYKMYP-NO 3A0AHHOMY KIIOY)Y
VKA3AHHLIMU 8 UHOUBUOYATbHOM 3A0AHUU MEMOOAMU.

1. Kimrou: riena ToBapa. Metonbl coptupoBku: QUICKSOrt u copTupoBKa BEIOOPOM.

2. Kmrou: cpemnmit 06amn. Metoasl coptupoBku: QuickSort u coprupoBka
BCTaBKOM.

3. Kirou: Bpemst oTrpasienus. Metonbl coptupoBku: QuickSort u my3biprkoBas
COpPTUPOBKA.

4. Kiro4: KOIMYecTBO OTpaOOTaHHBIX YAacOB 3a Mecsil. MeToabl COPTUPOBKH:
QuickSort u coptupoBka BEIOOPOM.

5. Kitou: Bo3pact. Metoibl coptupoBku: QUiCkSort u copTupoBka BCTaBKOM.

6. Kirou: ron uznanus. Metoasl copTupoBku: QUICKSOrt u my3sipbKkoBas cop-
THUPOBKA.

7. Kimrou: xon aeranu. Metoubl coptupoBku: QUICKSO0rt u copTrpoBka BEIOOPOM.

8. Kirou: nara mHayama pa6oTel. MeTtoasl coptupoBku: QuUickSort u coptupoBka
BCTaBKOM.

9. Kimrou: cymmaphsiid 6amn. Metoabl coptupoBku: QUICKSOrt u myssipproBast
COpPTUPOBKA.

10. Kurou: Bpems Bbuieta. MeTozsl coptupoBku: QuickSort u coptupoBka BbI-
6opoMm.

11. Kimrou: Bpemst otmipaBiieHus. MeTosl coptrpoBku: QuickSort u coptupoBka
BCTaBKOM.

12. Knrou: cpennuii 6amn. Meroabl coptupoBku: QuickSort u myssipproBast
COpPTUPOBKA.

13. Kitou: nata mpuemMku B peMOHT. MeTo el coptupoBku: QuickSort u copru-
POBKa BEIOOPOM.

14. Knrou: Homep Tenedona aboHeHta. Meroabl coprupoBku: QuickSort u cop-
TUPOBKA BCTABKOM.

15. Kimrou: HOMep kapTodku. Meronbl coptupoBku: QuickSort u my3sipproBast
COpPTUPOBKA.
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JIABOPATOPHASA PABOTA Nel2
HOUCK IO KJII0YY B OJHOMEPHOM MACCHUBE CTPYKTYP

12.1. HHouck ¢ maccuee

JIuHelinbiii nouck (MeToa MOJHOr0 nepedopa)

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

}

JIBOMYHBIN NOUCK

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

{

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

while(i<j)

{

m=(i+])/2;

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

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

}

NutepnoasiumodHbli mouck. O0buHO 1 — 2 mepBbIX I1ara jgenaeTcsi ¢ moMo-
IIBI0 UHTEPIOJSIIMOHHOIO TIOMCKA, a 3aT€M UCIIOIb3YeTCs IBOMYHBIN IMMOUCK.

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

{

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

{

if (a[i]==alj]) /I llpbedomepaweHuUe derieHUsI Ha HyIlb
if (a[i]==x) return i;
else return -1;

m=i+(j-i)*(x-ali])/(al]-ali]);

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

}

return -1;

}

12.2. Hnousuoyanvhule 3a0anusn

Hcnonvzoeams npoepammy, cocmasieHuyto npu 8blNOJHEeHUU 1aO00paAmopHOl pa-
oomor Nell. Havimu 6 omcopmupo8aHHoM maccuge CmpyKmyp 3a0aHHbLU d1eMeHm
VKazanuwvimu memoodamu noucka (0151 ynpoweHusi npeononazaem, Y¥mo 6 Maccuse npu-
CYymcmeyem moabKo 0OUH IIEMEHM C HYICHLLMU XAPAKMEPUCUKAMU).

1. Haittu ToBap nenoii 150 000 p. Metoibl moucka: noaHbLiA Hepedop U TBOUYHBIH.

2. Halitu ctyaenta, uMmeromiero cpeanuit 6amn 7,3. MeTojbl MmoucKa: MOJHbBIN
nepedop U UHTEPIOJIALIMOHHBIN.

3. Haiitu aBToOyc, otnpasistonuiics B peric B 13.00. MeToasl moucka: moJIHbBIHN
nepedop U IBOUYHBIH.

4. Haiitu cotpynHuka, oTpaboTaBiiero 3a mecdi 156 yacoB. Metoasl moucka:
MOJIHBIN Nepe0op U MHTEPHOIALUOHHBIN.

5. Haiitu cnoptcmena, kotopomy 28 net. Meroasl moucka: NOJHBIN mnepedop
U IBOUYHBIN.

6. Halitu xaury 1966 r. uznanus. MeToapl moucka: MoigHbIN nepedop u UHTEp-
MOJIALMOHHBIMN.

7. Haittu netans ¢ kogom 09383. MeTo bl orcKa: MOTHBINA TIepe0op U TIBOUYHBIH.

8. Haiitu cotpynnuka, padoraromero ¢ 1975 r. Meronbl moucka: moJHbIi niepe-
00p ¥ UHTEPIOJISAILIMOHHBIN,

9. Haiitu abutypueHnTa, HaOpasiiero 287 6amioB. MeToabl MOUCKA: MOJTHBIN T1e-
pedop U TBOUYHBIIA.

10. Haittu camonet, Boutetaromuii B 14.00. MeToapl moucka: MOJHBIN niepedop
Y UHTEPIOISIUOHHBIN.

11. Haittu noe3n, ornpasisitomuiics B 21.00. MeToabl noucka: MOJHBIN nepe-
00p ¥ TBOUYHBII.

12. Haiitu cryzaenra co cpennum OamioMm 8,3. MeTobl oucka: MOJIHBIN mepe-
00p 1 MHTEPIOJISIITUOHHBIH.

13. Haiitu TeneBu3op, CAaHHBIM B PEMOHT 25 yuciia. MeToibl MoucKa: MOJHbIN
nepedop U IBOUYHBII.

14. Haiitu abonenta ¢ HoMmepoM 21603. Metoasl moucka: MOJHBIN mepedop
Y UHTEPIOJISIITUOHHBIH.

15. Haittu nokynatenst ¢ HomepoM kaptouku 00458. MeToapl TOMCKA: MOJHBIN
nepedop U IBOUYHBII.
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JIABOPATOPHASA PABOTA Nel3
HPOI'PAMMUPOBAHUE C UCITOJIB3OBAHUEM
OJHOHAINPABJIEHHBIX CITUCKOB THIIA «CTEK»

13.1. Paboma co cmexkamu
OOBsiBIICHA CTPYKTYpa CIAEAYIOIIEro THUIIA:

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

ﬂoﬁamenue Jdjiemenma 6 Cmekxk

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

spt->inf = inf;

spt->a = sp;

return spt; }

Umenue 3n1emenma c ydaﬂeuuem

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

inf= sp->inf;

Sp = Sp->4a;

delete spt;
return sp; }

Yoanenue ecezo cmexa

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



Oomen cnedyrouwjux 3a meKyuwium 3J1eMeHmos

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

spt->a = sp->a;

sp->a = spt; }

13.2. Hnousuoyanvhule 3a0anusn

Coszoams cmek ¢ yucaamu 6 ouanazorne om —50 0o +50. [locne cozdanus cmeka
BLINOJIHUMb UHOUBUOYANIbLHOE 3a0aHue. B konye pabomwel 6ce cmeku 00diCHbL ObIMD
yOajieHul.

1. [IpeoOpazoBath CTEK B JABa cTeka. [IepBbIi JOJDKEH COACPIKATh TOJIBKO IOJIO-
KUTCIIbHBIC YKCIIA, & BTOPOH — OTpUIIATCIIbHBIC.

2. Co3/1aTh HOBBIM CTEK, COJIEPIKAIINN TOJIBKO YETHBIE YMCiIa U3 TIEPBOTO CTEKA.

3. Co31aTh HOBBIH CTEK, COACPIKAIIUI TOJBKO TE HHCIA U3 IMEPBOr0 CTEKa, KO-
TOpbIE OOJIBIIIE CPETHETO 3HAUCHHUS BCEX DJIICMEHTOB IMIEPBOIO CTEKA.

4., Co3naTh HOBBIN CTEK, COACPIKANTUN TOJBKO TOJOKHMTEIBHBIC YUCIIa U3 Tep-
BOT'O CTEKa.

5. IlogcunTath, CKOJIBKO 3JICMEHTOB CTEKa UMEET 3HAYCHUE, KOTOPOE MPEBHIIIA-
€T Cpe/lHee 3HAUCHHE BCEX DJICMEHTOB CTEKa.

6. HaiiTu MakcuMaabHOE U MUHMMAJIbHOE 3HAYEHHS CTEKA.

7. OnpenennTh, CKOJIBKO AJIIEMEHTOB CTCKa, HAUWHAS C BEPIITUHBI, HAXOAUTCS 10
DJE€MEHTA ¢ MAaKCUMAaJIbHBIM 3HAUYECHUEM.

8. OnpenenuThb, CKOJIBKO JIEMEHTOB CTEKA, HAUYWHAS OT BEPIIHWHBI, HAXOIUTCS
JI0 DJIEMEHTA ¢ MUHUMAJIbHBIM 3HAYEHHUEM.

9. OnpenenuTh, CKOJIBKO 3JIEMEHTOB CTEKa HAXOIUTCS MEXKIY €ro MHUHHMAJIb-
HBIM ¥ MaKCUMaJIbHBIM DJIEMEHTAMH.

10. OnpeenuTh, CKOJIBKO 3JIEMEHTOB CTEKa MMEET 3HAYCHHUE MEHBIIIE CPEIHETO
3HAYE€HUs BCEX DJIIEMEHTOB CTEKA.

11. Co3math HOBBIN CTEK, COAEPIKAIIMA TOJBKO YUCIA, OOJBIITNE CPETHETO 3HA-
YCHHS BCEX DJIEMCHTOB IIEPBOTO CTEKA.

12. Ilpeobpa3oBaTh CTEK B JBa CTeKa. B mepBBIl MOMECTUTH BCE YETHBIC, a BO
BTOPOH — BCE HEUCTHBIC YHCIIA.

13. Co3math HOBBIN CTEK, MOPSIOK CJICIOBAHUS DJIEMEHTOB B KOTOPOM 00Opart-
HBI OTHOCHTEJIBHO TIEPBOTO CTEKa.

14. Co3nath HOBBIN CTEK, B KOTOPBIH IMOMECTUTh KaXIbIi TPETUH JIEMEHT Iep-
BOT'O CTEKa.

15. Co3naTh HOBBIN CTEK, B KOTOPBIH MMOMECTUTH AJIEMEHTHI, JICKAIIUE BO BTO-
pOM ITOJIOBUHE NIEPBOr'0 CTEKA.
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JIABOPATOPHASA PABOTA Nel4
HPOI'PAMMUPOBAHUE C UCITOJIB3OBAHUEM
OJHOHAIIPABJIEHHBIX CITMCKOB THUIIA «OYEPE /1b»

14.1. Paboma c oOoHonanpagieHHbIMU CRUCKAMU

O"ICPCIIB — 3TO YHOpHHOquHBIﬁ CIIMCOK, B KOTOPOM 3JICMCHTHI IIO6aBJI$IIOTC$I B
OJIMH KOHCI CITMCKaA, 4 U3BJICKAKOTCA U3 APYI'Oro KOHIA. I[JISI HpOCTOﬁ oucpean MOXK-
HO HCIIOJIB30BaATh MCTOAbI, aHAJIOI'MYHBIC MCTOJaM pa60T51 CO CTCKaMH.

Jlobasenenue r3nemenma 6 ouepeow

void AddOch(toch **sp,toch **spk, int inf)

{
toch *spt=new toch;

spt->inf = inf;

spt->a = NULL,

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

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

return;

}

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

Ymenue nemenma c yoaﬂenueM
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, cnedyrowieco 3a mexkyuwyum
void DelOchAfter(toch *sp)

{

if (sp->a == NULL) return;
toch *spt = sp->a;

Sp->a = sp->a->a;
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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)->&;
delete spt;
}
*spk=NULL;
}

14.2. HnousuoyanvHule 3a0anus

Coz0amb 00HOHANPaABeHHy0 ouepedsb ¢ uuciamu 6 ouanazorne om —50 oo +50.
Ilocne cozoanus ouepedu gvinoiHumsb UHOUBUOYAIbLHOE 3a0aHue. B konye pabomot éce
ouepeou 00HCHBL ObIMb YOAIeHbL.

1. Yianute U3 odepen Bce YSTHBIC YUCIHA.

2. Y1anuTh U3 0YepeId BCE OTPHIIATCIbHbBIC YHCIIA.

3. [TomeHATh MecTaMH KpaliHHUE SJICMEHTBI OUCPE/IH.

4. TIoMeHATh MECTaMH MUHUMANBHBIA 1 MaKCUMAJIbHBIA 3JICMEHTBI OUYCpPEIH.

5. Yaanute U3 oueped Kaxablil BTOPOl 3JIEMEHT.

6. YiamuTe U3 odepeau BCE DJIEMEHTHI, PACIOJIOKCHHBIC JO MHUHHUMAJIBHOTO
AJIIEMEHTA OYCPE/IH.

7. TloMeHATh MecTaMH HaWOOJBIINNA CPEIU OTPUIATSIBHBIX W HAUMEHBITUN
CpeI TIOJOXKHUTEIBHBIX 3JIEMEHTOB OUEPE/IH.

8. [TomecTuTh MaKCHMAaTBHBIN AJIEMEHT OYCPEIN Ha MEPBYIO MO3UIIHIO.

9. [ToMeHsTh MECTaMU MUHUMAJIbHBIN U TICPBBIN DJIEMEHTHI OUepEIH.

10. TloMeHATHh MECTaMH¥ MEPBBIN U TIOCIEIHUIN DIIEMEHTBI OUSPE/IH.

11. Y aanuth NepBbIi U TOCIECIHHUIN JIEMEHTHI OYEPEIH.

12. VianuTth W3 odepear BCE DJEMEHTHI, PACIOIOKCHHBIC MEXIYy MHHHUMAJIb-
HBIM ¥ MAaKCUMaJIbHBIM 3JIEMCHTAMH OYCPE/IH.

13. Y namuth u3 odepeu Bee SJIEMEHTHI, CTOSIIUE ITOCIe MAaKCUMAIBHOTO AJIEMEHTA.

14. HaiiTu cpenHee 3HAYCHHE BCEX DJIEMEHTOB OYEpPEIU M YAAJIUTh BCE DJICMEH-
ThI, KOTOPBIE MEHBIIIE CPETHETO 3HAUCHHUS.

15. Haiitu cpenHee 3HaYeHUE BCEX AJIEMEHTOB oduepeau. [lomMecTuTh Oyvkaii-
IIUI K CPeTHEMY 3HAUCHHUIO 3JIEMEHT OUepPEIU Ha MIEPBYIO IMO3HIIHIO.



JIABOPATOPHASA PABOTA Nel5
HPOI'PAMMUPOBAHUE C UCITOJIB3OBAHUEM
JABYCBA3AHHBIX CITMCKOB

15.1. Ouepeou na ocnose 08ycea3aHHBIX CRUCKOG

JIByCBSI3aHHBIN CIIHCOK COCTOUT U3 DJIEMEHTOB, COAEPKALIMX CChUIKM KaK Ha
MPEAbIAYIINI, TAK U Ha MOCIEAYIOINN 31eMEHThl. Takas opraHu3anus NO3BOJIAET
OCYIIECTBIISITh IIEPEMEIIEHNUE 10 CIUCKY B JIIOOOM HalpaBIEHUH. DTO YHPOILIAET
paboTy CO CIIUCKOM, B YaCTHOCTH, BCTABKY U yAaleHue. Takke MOBBIIIAETCS yCTOM-
YUBOCTh PabOThI, T.K. MOKHO BOCCTaHOBHUThH MOTEPSIHHYIO CChUIKY. HemocTaTtkom
ABJISIETCSL BBEJCHUE ONOJHUTEIBHOIO yKa3aTelsl, YTO HECKOJIBKO YCIOXKHSET MIpO-
rpamMMmy.

OObsiBIEHNE PEKYPCUBHOI'O TUIIA — JIBYCBSI3aHHAs OUYepe/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;
}
IoakmoueHue
tochd *sl, *sr;
NewOchd(&sl,&sr);

ﬂoﬁamenue JleMeHma nocie 3a0aHHO20

void AddOchdRigth(tochd *sp, int inf)
{

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

55



56

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

}

Jlobasenenue snemenma 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 rnemenma 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) << endl;
spt = (*sl)->rigth;
}
delete *sl; *s| = NULL;
delete *sr; *sr = NULL;
return;

}



Copmupoeka ciuanuem
Pazouenue cnucka na 2 cnucka
void div20chd(tochd *sl, tochd *sr,tochd **slL,
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;

}

Cnusnue Oeyx OMmcopmupo6aHHbIX CNUCKOB
void slipOchd(tochd **s|, 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)
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{
AddOchdLeft(*sr, ReadOchdD(sptL));

sptL = sIL->rigth;
}

delete slL; delete srL;

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

Copmuposka

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

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

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

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

15.2. Hnoueuoyanvhuie 3a0anusn

Cozoamb 08yHanpaesieHuvll cnucok ¢ uucaamu 8 ouanazone om —50 oo +50.
Ilocne cosdanus chucka 8bINOIHUMb UHOUBUOYATbHOE 3A0AHUe U B8bleCTNU Pe3Ylb-
mam. Hanucamov npocpammy copmuposku u NOUCKA 68 O8YHANPABIEHHOM CHUCKe.
Omcopmuposams cRUCOK U @bleecmu e20 Ha 3KkpaH. Hatimu snemenm cnucka, pag-
HbILL HOMeEPY 8APUAHMA, U 8bIBECMIU €20 NOPLOKOBbI HOMeD TUDO cOobueHue 0 MmoM,
Ymo maxkozo nemenma Hem. B konye pabomol 6ce cnucku 001x#CHbL ObIMb YOAIEHbI.

1. HaliTn MUHUMAaJTBHBINA 3JICMEHT U C/ICJIaTh €TI0 MEePBhIM.

2. Co3natp nBa cnucka. [lepBbIil JODKEH collepKaTh TOJIBKO IMOJIOKHUTEIIBHBIC,
a BTOPOH — TOJIBKO OTPHIIATCIIbHBIC YHCIIA.

3. Yaanuth u3 crMcka BCe 3JIEMEHTBI, HAaXOISIIHECS MEXTy €T0 MaKCUMaIbHBIM
1 MUHUMAJIbHBIM 3HAYCHUSMU.

4. TlepemMecTUTh BO BTOPOH CHHCOK BCE AJIEMEHTHI, HAXOJSAIIMECsS IMOCHe dIie-
MEHTa C MAaKCHMAaJIbHBIM 3HaUYCHHUEM.

5. CMECTHTH I10 KOJIBITY 3JIEMEHTHI CITHCKA Ha 33JJaHHOE YHUCIIO TTO3HITHHA.

6. Y1anuTh Bce OTpPHUIATEIIBHBIC DIIEMEHTHI CITUCKA.
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7. VI3 >5eMEeHTOB, PaCIONOKEHHBIX MEXIAY MaKCUMaJbHBIM M MHHUMAaJIbHBIM
AJIEMEHTaMHM, CO3/1aTh KOJbLO. OCTalbHbIE 3JIEMEHTHI JOJKHBI OCTaThCS B MEPBOM
CIIHCKE.

8. Ynanuthb nepBbli U MOCTAETHUN PJIEMEHTHI CITUCKA.

9. Vianuth 1o 0JHOMY 3JIEMEHTY ClpaBa M CjeBa OT MUHUMAJILHOTO 3JIEMEHTA.
Eciu sneMeHTHI CripaBa WM CleBa OTCYTCTBYKOT, TO YAAJIWUTh CaM MHWHUMAaJbHBIN
JJICMEHT.

10. YaanuTh 57I€MEHTHI, 3aKIIOUEHHBIE MEXKIY MaKCUMaJbHbIM U MHHUMAaJb-
HBIM 3HA4YCHUSIMU.

11. YaanuTe U3 cMcKa 3JIEMEHTHI C MOBTOPSIOIIUMUCS 00Jiee OJTHOTO pa3a 3Ha-
YCHUSIMU.

12. TlomMeHITh MeCTaMHU DJIEMEHTBHI C MAaKCHMaJbHBIM M MHUHHMAaJILHBIM 3Haye-
HUSIMH, TIPU 3TOM BJIEMEHTBI HE JIOJDKHBI IEPEMEILATHCS B MAMSITH.

13. [IpeoOpazoBaTh CIMCOK B KOJb10. [Ipe1ycMOTpeTh BO3MOXKHOCTh JBUKCHUS
10 KOJIBITY B 00€ CTOPOHBI C OTOOPAKEHUEM MECTa TMOJIOKEHUS TEKYIIEeTO dJIeMEeHTA.
B xon11e paboThl BOCCTAHOBUTH HaYaJIbHBIN CIMCOK.

14. TTomeHATh MECTaMHU MEPBBIA U MAKCUMAaJIbHBIN JIEMEHTHI CITUCKA.

15. TloMeHATh MECTaMU MEPBBIN U TOCIETHUN AIEMEHTBI CITUCKA.
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JIABOPATOPHASA PABOTA Nel6
HPOI'PAMMUPOBAHUE C UCITOJIB3OBAHUEM
JAPEBOBUJIHBIX CTPYKTYP JAHHBIX

16.1. OcHnosnvie onepayuu c GUHaApHLIM Oepesom NOUCKA
OOBbsBIEHA CTPYKTYpa CIEAYIONIETO THIIA:

struct ttree

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

} *proot;

ﬂoﬁamenue HO06020 j/1iemenma

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;

}

00x00 6cezo oepesa

void wrtree(ttree *p)

{
If (p==NULL) return;



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);
}
else {
b=true;
inf=p->inf;
}
}
return;

}

Houck anemenma ¢ MaKkcuMaabHbIM K1IH0OUOM

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;

}
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Yoanenue snemenma c 3a0annvim knrwuom

ttree *dellist(ttree *proot, int inf)

{

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

Il Touck ydansemoezo 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 HaliOeH

Il Ecnu y3en He umeem Oo4epel
if ((ps->left == NULL) && (ps->rigth == NULL))
{
if (ps == pr) /Il Ecnu amo 6b1n1 nocriedHul arnemeHm
{
delete(ps);
return NULL,;
}
if (pr->left == ps) /I Ecnu yOansemsbil y3en cresa
pr->left = NULL;
else Il Ecnu ydansiembit y3en cripaga
pr->rigth = NULL;
delete(ps);
return proot;

}

Il Ecnu y3enn umeem 004Yb MOJIbKO cripasa
If (ps->left == NULL)
{
if (ps == pr) // Ecniu yOansemcsi KOpeHb
{

ps = ps->rigth;

delete(pr);

return ps;

}

if (pr->left == ps) /I Ecnu yOansemsbil y3en cresa
pr->left = ps->rigth;



else Il Ecnu ydansiembit y3en cripaga
pr->rigth = ps->rigth;
delete(ps);
return proot;

}

Il Ecnu y3en umeem 004Yb MOJIbKO criesa
if (ps->rigth == NULL)
{
if (ps == pr) // Ecniu yOansemcsi KOpeHb
{
ps = ps->left;
delete(pr);
return ps;

}

if (pr->left == ps) /I Ecnu yOansemsbil y3esn cresa
pr->left = ps->left;
else Il Ecnu ydansiembit y3en cripaga
pr->rigth = ps->left;
delete(ps);
return proot;

}

Il Ecnu y3en umeem 08yx doyepeu
w = ps->left;

if (w->rigth == NULL) // Ecniu makcumaribHbIU criedyem 3a ps

w->rigth = ps->rigth;
else [/l Ecniu makcumaribHbIl He criedyem 3a 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) /l Ecnu yOansemcsi KOpeHb

{
delete(ps);

return w;
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if (pr->left == ps) /I Ecnu yOansemsbil y3en cresa
pr->left = w;
else Il Ecnu ydansiembit y3en cripaga
pr->rigth = w;
delete(ps);
return proot;

16.2. Hnousuoyanvhule 3a0anusn

Cozoamb coanancuposannoe depego noucka ¢ yuciamu 8 ouanazone om —950 0o
+50 u pacnewamams unghopmayuio npsamoim, 0opamuvim 06x000M U 8 NOPsiOKe 803-
pacmanus. Hanucamo ¢ynkyuu 0obasieHus 08020 3HAUEHUsL, YOALCHUS 3HAYEHUS,
noucka 3uaveHus. Botnonnums unousudyanvroe 3a0anue u 8vigecmu pezyivmam. Bes
8bI0ENEHHASL NAMAMb OO0IHCHA ObIMb 0CB000NHCOCHA.

1. TlomensaTs MecTaMu HMHGOOPMAIUIO, COACPKAUIYI0 MAaKCUMAaJIbHBIA U MUHU-
MaJIBHBIN KIIFOYMU.

2. Tloxcuurath uymucio nuctheB B nepeBe (Jluct — 310 y3en, U3 KoToporo Het
CCBUIOK Ha JIpyTUe Y3JIbl JICpPEBa).

3. Ynanuth U3 gepeBa BETBb C BEPIIMHOMN, UMEIOLIEH 3aJaHHbII KITI0Y.

4. OnpenenuTb MakCUMaJbHYIO TIYOMHY AepeBa, T.. YHUCIO Y3JIOB B CaMOM
JUTMHHOM IIyTH OT KOPHS JIepeBa A0 JIMCTHEB.

5. Onpenenuts 4UCIIo0 y3710B HAa KaKJIOM YPOBHE JI€pEBa.

6. Yoanutb u3 neBOM BETBH JepeBa y3eil ¢ MaKCUMaJbHBIM 3HAYEHHEM KIII0ua
1 BCE CBSI3aHHBIE C HUM Y3JIBI.

7. OnpenenuTh KOJAYECTBO CUMBOJIOB BO BCEX CTPOKAX, HAXOASIIMXCA B y3/IaxX
nepesa.

8. OnpeenuTh YMCIO JUCTHEB HA KAJKJOM YPOBHE JI€peBa.

9. OnpeieniuTh 4MCIO Y3JIOB B JIEpPEBE, B KOTOPHIX €CTh yKa3aTelb TOJILKO Ha
OJIHY BETBb.

10. OnpeneanTs YnCiIo y37I0B B AEPEBE, Y KOTOPIX €CTh JIBE JOUYEPH.

11. OnpengenuTh KOJIUYECTBO 3aMUCEH B JIepeBe, HAUMHAIOUIUXCS C ONpPEesICH-
HOW OYKBBI (Hampumep «a»).

12. HaiiTu cpennee 3HaueHHe BCeX KIIOYEH JiepeBa U y3ei, UMEIOIIUi OJrKai-
IIMH K 5TOMY 3HAYEHHUIO KITIOY.

13. HaiiTu 3anuch ¢ KJIIOYOM, OJIMKAUIIUM K CpeTHEMY 3HAUEHUIO MEXIY Mak-
CUMAJIbHBIM U MUHUMAJIbHBIM 3HAYEHUSMH KITFOUEH.

14. OnpenennTsb KOJIWYECTBO Y3JIOB B JIEBOW BETBH JI€pPEBA.

15. OnpenennTb KOJIUYECTBO Y3JIOB B MPAaBOM BETBH JIepPEBA.
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