Pa3paboTKa, OoThaAKa WM BbINOJHEHUE NPOrpPamm WUTEPALMOHHOW LUKIUYECKOM
CTPYKTYPbI C MUCMOJIb30BaHNEM OMEPaTOPOB LMKAA.

3agaya: HalTK 3HAYEeHWNE UHTerpana

b
I = ff(x)dx,

roe f(x) onpegeneHa Ha npomexyTke [a,b]. AHAAUTUYECKM NONYUYUTb pPeLIeHue
HEBO3MOHO M/IN OYEHb C/IOMKHO.

B aTom cnyyae pelieHMe HaxoAAT C NMOMOLLbIO YMC/IEHHbIX MeToA0B. ITH
MeToAbl MO3BONAIOT C 33a4aHHOM CTeneHbld TOYHOCTU HaWTM NpubanxkeHHoe
3HaYeHue nHTerpana.

feoMeTpUYECKUIA CMbICN OnpeaeneHHoOro OAHOMEPHOro WHTerpana -—
naowanb ¢uUrypbl, OrpaHMYeHHaa noAabliHTerpasbHON GyHKUMEN. MOXKHO
pa3aenntb BClo GUIypy Ha MHOXKECTBO MPOCTbiX ¢Uryp (NpAMoyrosbHUKOB UK
Tpaneuuin) n HaAMTU CyMMY MX NAOLLAAEN.
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a) cpedrue HPAMOVEOTRHUKL 6) Teeble NPAMAYVEOTEHUKY &) Mpassie HPAMOVE0TEHUK

Mnowaab NPAMOYroNibHUKA — NPOM3BEAEHME WNPUHDBI Ha ANNHY. 3agaem
war aAncKkpetnsaumm h nam konmyectso Toyek N.

Xity1 =xi+h,i = 1N,



b—a b—a

h = N =
WU -

Maowaab «NeBoro» NPAMOYrobHUKA:
Si=f(x;)hi=1..N.
Maowaab «NpaBoro» NPAMOYro/ibH1Ka:
Si=f(x;41)hi=1..N.

Maowaab «cpeaHero» NPAMOYro/ibHUKa:

o (Xi+1 T X .
Y P
3Ha4yeHune UHTErpana:
N-1 N-1 N-1
b—a
=) Si=h) fi=—g Efl
=0 i=0 i=0
Maowaab Tpaneuum — NnpomsseaeHne NoayCyMMbl OCHOBaHMI Ha BbICOTY.
e
V.
Xiy1) + f(x;
G ET(CO M.
2
3Ha4yeHune UHTErpana:
N-1 N-1 N-2
h h
1= "5i=5 ) () + F00) =5 (FO) + flay-0) +h ) Fx) =
i=0 i=0 i=1

N-2
b— b —
= 2 (P G) + f o) + Taz et

Boluucnuts mpubimkeHHO Ha OTpe3ke [a, b] miomanb Gurypsl,
orpanuueHHoM QpyHKMamH f(x) = x> + 1 u fx) = x + 3.



[IpenBapurensHo Haxoaum Ttouku Mi(—1,2) u M»(2, 5) nepecedeHus
rpadukoB, pemasi cCucTeMy ABYX ypaBHeHUi. OTcrofa cineayer, uto Ha oTpeske [—1,
2] TpeOyetcsi ompeAenuTh IUIOWAAL (QUTYpPhl MEXAY MNpsMOM W mapaloJion.
[Tnomane nanuoit puryper S =S — S,, rae S1 — miomanb Gurypsl Ha otpeske [—1,
2] orpaHuyeHHOM TpsMOM, a S, — momaar ¢urypsl Ha otpeske [—1, 2],
orpaHM4eHHOMN napabosoil. [Inomans gaHHbIX GUryp omnpeaenserca no Gopmynam
MPUOIMYKEHHOTO BBIYUCIICHUS UHTETpajia oT GyHKIHUH f(x).

Utaxk, TpeGyeTcs BEIYUCIUTH
b

| raax,
a
eci f(x) HenpepbIBHA HA [a, b]. JIJis BEIYUCIICHUS pa3AeIuM OTPE30K [a, b] ToukaMu
a = Xxo, X1, X2, ..., X, = b Ha n paBHBIX YaCTEH, UMEIONTUX JITUHY
b—a
Ax =
n
Haiinem 3nauenue ¢yHkiuu f (x) B TOYKaX Xo, X1, X2, ..., X, 0003HAUUB HX

CJIEAYIOIIUM 00pa3oMm:

Yo = f(x0), yi =fx1), ..y Yu = flxn).

CocTaBuM CyMMBI

n-—1 n
Sh_1 = z yilx nuS, = z y;Ax.
i=0 i=1

CyMMBI S,-1 U S, ABISIOTCS UHTETPATIBHBIMU CyMMaMu 11 f(x) Ha [a, b]. U3
puc. 1 BUIHO, YTO S,-1 BBIpaXaeT IUIONIa/lb «BIMCAHHOM CTYIEHYaTOl (QUryphl», a
S, — TUIOWAb «OIMHUCHIBAIOIIEW CTyNeH4YaTod (QUIypbl»  OTHOCUTEIBHO

N . b
«KPUBOJIMHEUHOW Tpamnenun», COOTBETCTBYIOLIEH fa f(x)dx. CnemoBarenbHo,
MOJKHO CUHTATh, UTO

b
b—a
[ Foadx = 50 =220+ + ek ),
a

b

b—a
[ redx 5y =2 0n 4y, 4 )
a

Otu 1Be GOPMYIIBI U €CThb YOPMYIbl NPAMOY20NbHUKOS.
Jlns ompenenieHus TUIOMIAM MOXKHO HCIIOJB30BaTh 3HA4YeHHE (PYHKIINH,
KOTOpasi BBIYUCIIIETCS B CEpEMHE OTpe3Ka [X;, Xi+1 |, rnei=0,1, ..., n.
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Puc. 1.

Kpome toro, cymiecTByroT hopMyIia Tparemuil AJ1si BBIYUCICHHS TUI0IAIN

b

b—a/y,+y
jf(x)alxz - (° "+y1+---+yn_1)
a

2

u popmyna Cumrncona (popmysa napador)
b

b—a

jf(x)dx ~ 7((3/0 +¥) + 200+ Yuon) + 4(Vos + yas + oot yn-o,s))-

31€ech 105, V1.5, -+-5 V0.5 3HAUCHUSA (PYHKIIMH, KOTOPHIC BBIYUCIISIIOTCS B CEpeIUHE
OTPE3KOB Ax.

Hwxe nman kox mporpaMmbl, KOTOpas pellaeT IOCTABICHHYIO 3ajauy.
[Tnomans S BeUUCHsETCA PU MOMOIIM (PopMyIbl Tparnenuu, a S» — o Gopmyiie
Cumricona.

ABann3 3amaun.
1. HauyanbpHble JaHHEBIE:

a) IEpEMEHHbIE @ U b I TPaHUL] UHTEPBAJIA;

0) nepemenusie S, S1, S2 a1st 3HaUSHUN MIIOMIAEH;

B) mepeMeHHble wl, w2 g 3HA4YeHUH MPOMEXKYTOUYHBIX CYMM
dbopmynsl CuMIICOHa,

') IEpeMEHHast 1 JJIsl Yiciia TOUEK UHTErPUPOBAHUS;

1) IEpEeMEHHasl X JIJIsl 3HaYeHUsI apryMeHTa (yHKIINH,

€) MepeMeHHas /1 JJid JUTHHBI HHTEpBaa.

int main() {
float a = -1, b = 2, h, Xx;



float S, S1=0, S2=0, wl = 0, w2 =0;
int n;
clrscr();
cout << "BBegu 4YMCNO TOYeK Ha MHTepBane n = ";
cin >> n;
h = (b-a)/n;

// BblMucnaem nnowadb no ¢opmyne Tpaneuwui
for (x=1;x<=N;i+) Sl+= x+3.;
S1 =S1 + (a+3. + b+3. )*0.5;
S1 = S1*h;

// BblMucnaem naowadb no ¢opmyne CUMNCOHA
x=a+h;
while (x<=b-h) {

wl=wl+x*x+1.; // Bbl4ucnaeTca nepsasn
// cymma B ¢dopmyne CuMMCoOHa

x+=h;
}
wl=wl*2.;
x=a+h*0.5;
while (x<=b-h*0.5) {
w2= w2+x*x+1.; // BbMucnsaetca BTOpaAn
// cymma B ¢dopmyne CuMMMCOHA
x+=h;
}
w2 =w2*4.;
S2 = wl + w2 + a*a + 1 +b*b + 1;
S2 = h*S2/6.;
S = S1-S2;
cout << "Mnowaab éurypel S = " << S << endl;
getch();
}

B nmanmHoM mnpuMepe paccMaTpuBaroTCs (PYHKIMHM, WHTETpajibl KOTOPBIX
OMPENENAIOTCS TOYHO. DTO OYEHb YAOOHO MPU TECTUPOBAHUU COCTABJICHHOMU
porpaMmbl, K00 pe3ysbTaT €€ padOThl MOKHO CPaBHUThH C TOUYHBIM PEIICHUEM.
Takoit moaxoa — paccMaTpuBaTh W3BECTHBIC pellleHUs OOIIel 3a7auu — SIBISETCS
OCHOBHBIM IIPHY OTJIAJKE ITPOTPaAMM.



1)

PaspaboTaTb M peann3oBaTb Ha fA3blke NporpammupoBaHusa C++ anropuTtm
BblUMCNEHMA  NPUBAMIKEHHOrO  3HAYEHWss  ONpedeNeHHOro  MHTerpana,
OCHOBbIBAACb Ha €ro reomMeTpuMYyeckom cmbicsie (Kak naowaan ¢urypbl noa,
rpadpmkom noAbIHTErpasibHOM’ bYyHKUMM) ¢ nomolwbi  MeToada
NPAMOYroNbHUKOB. Micnonb3oBaTh UMKA ¢ napametpom (for).

2) Ona nocTpoeHua NPAMOYroJibHMKA B MeToAe NPAMOYro/ibHMKa B 3a@aHUAX C

3)

4)

5)

6)

1)
2)
3)
4)
5)
6)
7)
8)

9)

BapuaHTamm N2 1-9 Mcnonb3oBaTb /JIEBbIM KOHEL, OTpe3Ka, B 3afaHuAX C
BapmaHtTamm Ne 10-19 wucnonb3osBaTb cepeguvHy OTpe3Ka, B 3a4aHMAX C
BapunaHTamm N2 20-29 ncnosib3oBaTb NPaBbIN KOHEL, OTPE3Ka.

Pa3paboTaTb M peann3oBaTb Ha A3blKe NpOrpammupoBaHua C++ anroputm
BbIUMCNEHUA  MPUBAUMKEHHOTO  3HAYEHUA  OMNpPeaeneHHOro  MHTerpana,
OCHOBbIBAACb Ha €ro reoMeTpuMyYeckoM cmbicne (Kak naowagu eurypbl nog,
rpapuMKom noaplHTErpasbHOM QYHKUMM) C NOMOLbIO MeToaa Tpaneuun.
Ncnonb3oBaTtb UMKA ¢ ycnosuem (nnm noctycnosmnem) (while).

C KnaBmaTypbl, TOMUMO NPOYMX 3HAYEHUN, HEOHXOAMMO BBOAUTHL KOIMYECTBO
OTpe3KoB (AWCKPET), Ha KoTopble OyaeT pasgeneH BeCcb MHTepBan
NHTErpupoBaHMS.

Bce onepaTtopbl A0NKHbI COMPOBOXKAATLCA KOMMEHTaPMAMM, MOACHAKOLLMMM NX
npeagHasHa4vyeHue.

MporpaMMHbIN Kog, AONKEH ObiTb CTPYKTYPUPOBaH.

f,(x)=0, f,(x)=5x-x"+14;

x+2x+2f() x?+4x+5, f()=;

=

—X +2X+2 f( =—X2—4X—1,f3(X)=3,'

X

(x)
fy ()
(%)
(x)
)

)
3x%—4x+2, f( )=20—x,-

=

f(x

fi(xX) =Vx, fo,(x) =22

f,(x)=0, f,(x)=—2(x-1)" +8;
(x)=0, £, (x)=-2(x-3) +2;

fl( ) 0, f,(x)=5x—x"+14;

—2x° +3x+6, f (X)=X+2;

ey



10) f(x)=x"+2x+2, f,(x)=x*+4x+5, f;(x)=1
11) f,(x)=—x*+2x+2, f,(x)=-x"-4x-1, f;(x)=3
12) f(x)=3x"-4x+2, f,(x)=20-x

13) f,(x)=-2x*+3x+6, fz(x)=X+2

14) f,(x)=0, f,(x)=-2(x-1) +8

15) f,(x)=0, £,(x)=-2(x-3)" +2

16) f,(x)=0, f,(x)=5x—x+14;

17) f(x)=x"+2x+2, f,(x)=x*+4x+5, f,(x)=1
18) f(x)=—x*+2x+2, f,(x)=—x*-4x-1, f;(x)=3
19) f;(x)=3x"-4x+2, f,(x)=20—-x

20) f,(x)=-2x"+3x+6, f,(x)=x+2

21) £, (x)=0, £,(x)=-2(x-1) +8;

22) f,(x)=0, f,(x)=-2(x-3) +2.

23) fi(x) =z, fo(0) =2

24) f,(x)=x"+2x+2 fz(x)=xz+4x+5,f3(x)=1
25) f(x)=—x*+2x+2, f,(x)=—x"-4x-1, f;(x)=3
26) f,(x)=3x"-4x+2, f,(x)=20-x

27) f(x)=-2x"+3x+6, f,(x)=x+2;

28) f(x)=—x*+2x+2, f,(x)=—x"-4x-1, f;(x)=3
29) f,(x)=3x*-4x+2, f,(x)=20-x

1) Y7o TaKoe UTepaunNoHHbIN LMKANYECKUA npouecc?

2) Yto Takoe onepaTop LMKAA B A3blKe NPOrpammmnpoBanHma C++7?
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3) Kakue cyuwiecTByoT BUAbI ONEpaTopoB LMKAQ, YTO Y HUX obuiero, B 4em ux
pas3nnumna? Kakon obwmin popmar?

4) KaK MOXHO NPeKpaTuUTb BbINOJIHEHME OAHOM MUTepauuM onepaTopa LUMKIa U
BbIMO/IHEHME BCEro onepaTtopa umkna?



