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1 3AJAHME
Ha sa3bpike Java HaIlUCaThb IIporpamMmy IJIA HpI/I6J'II/I}KeHHOI‘O BBIUHUCJIICHHUS UHTC-

rpaia

b
fx3—5x2—2x+24

a

MeTOoJIOM Tpanenwid. [TlapamerpamMu mporpamMMsI CITyKaT 4uciia a, b ¥ KOJM9ecTBO HH-
TEpPBAJIOB N ISl METOAA TPATIEIUN.
B cnyuae a > b nonaraem

jabf(x)dx = —be(x)dx.

a

Kpome toro

jaf(x)dx = 0.

Omnpenenuth uatepdetic 1Calculator, coneprxammii meton double integation-
Numerical ().

Hanwucats kimacc Integral, conepskaruii 1anubie 00 uHTErpase (uucnia a, b u
nojpiHTerpanbHyto Gyukiwmio f), Kiace 10mken uMeTh KOHCTPYKTOP C apaMeTpaMu
aub.

Hanucats npousBosbHbIi Kiace Integration (materpuposanue). Kiacc nomken
HacnenoBath kiaccy Integral, peanmzoannstit uatepdetic 1Calculator u conepxarsb
napametp N (KoJruecTBO HHTEpBaioB). Kilace 10keH MMETh KOHCTPYKTOP C mapa-
MeTpamu a, b u n.

Tectuposanue kinacca Integration seimosinuTe B Kiacce IntegrationTestDrive.
B knacce IntegrationTestDrive 3anaiite uHTETrpa, BBIYACIUTE MPUOIMKEHHOE 3HAYC-
HHE UHTErpajia U BBIBEAUTE PE3yJIbTaT BHIUMCIICHHUNA. Pe3yIbTaThl BHIUUCICHHUI TTPO-
BepbTe B nporpamme Maple.

CocraBbTe OTYET O MPOCTAHHON pabOTe, BKITIOYAIOIINI OMMCAHUE HCIIOJIb3Ye-
MOT'0 METOJIa YUCICHHOTO HHTETPUPOBAHHS, OMTUCAHUE IPOTPAMMBI M PE3YJIbTAThI

IIPOBEPKH BBIYHCIICHUM.



1.1 BBIINOJIHEHHUE 3AJIAHUS
111 Onucanne MeToaa YMCJICHHOTO MHTETPUPOBAHUA

q)OpMYJ'Iy HpH6HH)KeHHOFO BBIYUCJIICHUA OIPCACIICHHOTIO HHTCI'pajJia MCTOOAOM
TpaHeHHﬁ,KOTOpYK)MBIHCHOHL3OB&HH,HMeeTCHCﬂYKHHHﬁIHUL
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rnex; =a+i-h, h= —— M — KOIIMYECTBO MHTEPBAIIOB, 4 — HIDKHHH Npe/ies u b —

BEPXHUM IIPEJIET MHTETpaia.

1.1.2 Koa nporpammsl

Knacc Integral
public class Integral {
private double a;
private double b;
Integral(double a, double b) {
setA(a);
setB(b);
}
public void setA(double a) {
this.a = a;
}
public double getA() {
return a;

}
public void setB(double b ) {
this.b = b;

}
public double getB() {
return b;

public double Func(double x)
{

}

return x*x*x-5*x*x-2*x+24;

Knacc Integration

public class Integration extends Integral implements ICalculator {
private int n;
Integration(double a, double b, int n) {
super(a, b);
setN(n);

public void setN(int n) {
if (n <= 0) {
System.out.println("KonnyecTBo OTpe3KOB AOMXHO 6biTb 6osbwe O! Mbl B3AAM 1");

n=1;
}
this.n = n;
}
public int getN() {
return n;
}



@Override
public double integrationNumerical() {
double sum = 0, h, Xx;
if (getA() == getB()) {
return 0;

¥

if (getA() > getB()) {
System.out.println("a>b");

}

h = (getB() - getA()) / getN();
for (int i = 1; i < getN(); i++) {
x = getA() + 1 * h;
sum += Func(x);
}
sum = (Func(getA()) + 2 * sum + Func(getB()));
return (0.5 * h * sum);

Knacc IntegrationTestDrive

public class IntegrationTestDrive {
public static void main(String[] args) {

controltest.ICalculator[] integral = new controltest.ICalculator[]{
new controltest.Integration(@, 5, 1),
new controltest.Integration(@, 5, 0),
new controltest.Integration(5, 0, 1),
new controltest.Integration(-1, 1, 1),
new controltest.Integration(1, 2, 10),
new controltest.Integration(1, 2, 100),
new controltest.Integration(2, 2, 100)};//a=b

for (controltest.ICalculator x : integral) {
System.out.print("3HadyeHue uHTerpana = "+x.integrationNumerical() + "\n\n");

Humepdgpeiic 1Calculator

public interface ICalculator {
double integrationNumerical();
}



1.1.3 Pe3yabTaT padoThl NIPOrpaMmbl

Boieog - ControlTest {run) Xl

run:
Ko/ordecTEC OTPeSKOE OojEno OuTe Bomeme 0! M s3mms 1

ZHadeHye MHTerpama = 893.0

Y SRS

SHadeHye MHTerpama = 83.0

axb

ZHadeHMe MHTerpana — —583.0

Suadenye uuTerpama = 38.0

SHadenye uMuTerpana — 13.0823

Suadenye uuTerpama = 13.083323000000004

SHadenye uuTerpama = 0.0

CECPKA VCIENAC SABEPNEHZ (ofmee spemA: 0 ceryuO)

1.1.4 PesyabTaTnl Maple

BT File Edit View Inset Format Options Window Help

D=R[S] [*[=[E] (5] [=[T[e] [E[5] [B] [[*[x] [5] [
x|¢| |(J) ! | [

[> £

= x > x*"3 - 5.0 * x*2 - 2.0 * x + 24.0;

| f:=x—%x3 —5_0.1'2—2.0 x+24.0
[> int(f(x), x=0..5);

] 42.91666667

[ > with (student) ;

[D, Diff. Doubleint, Int, Limit, Lineint, Product, Sum, Tiipleint, changevar, combine, completesquare, distance, equate, extrema, integ
| midpoint, minimize, powsubs, rightbox, rightsum, showtangent, simpson, slope, trapezoid, value]

[> n = 1;

| n=1

[ > tsum := trapezoid(f(x), x=0..5, n): evalf(tsum);

95.00000000

[>1



ol Maple V Release 4 - [Maple/Trapezoid.mws]
1 File Edit View Inset Format Options Window Help

o[eRE] F =] o] [Z[Tp] [EE] [E] [F[=1x] [1]
|x|$| |(J)[."|1

[> £ := x -> x*3 - 5.0 * x*2 - 2.0 * x + 24.0;

i FExox —50x% —20x+24.0
[> int(f(x), x=-1..1);
L 44.66666667
[> with(student) ;
Warning, new definition for D
[D. Diff. Doubleint, Int, Limit, Lineint, Prodict, Sum, Tripleint, changevar, combine, completesquare, distance, equate, extrema, integr:
| midpoint, minimize, powsubs, vightbox, rightsum, showtangent, simpson, slope, trapezoid, value]
[>n := 1;
L n=1
[> tsum := trapezoid(f(x), x=-1..1, n): evalf(tsum);

38.00000000
r< 1

ol Maple V Release 4 - [Maple/Trapezoid.mws]
B File Edit View Inset Format Options Window Help

[Clea@E] @] (o] [E[Te] [EE] [2] [F[=]1x] [1]
|x|¢ |(J)[.’|1

[> £ := x -> x*3 - 5.0 * x*2 - 2.0 * x + 24.0;

_ FExoa —50x0—20x+240
> int(f(x), x=1..2);

| 13.08333333
> with(student) ;
Warning, new definition for D

[D. Diff. Doubleint, Int, Limit, Lineint, Product, Sum, Tripleint, changevar, combine, completesquare, distance, equate, extrema, integr.
| midpoint, minimize, powsubs, rightbox, vightsum, showtangent, simpson, slope, trapezoid, value]
[> n = 10;
| n=10
[ > tsum := trapezoid(f(x), x=1..2, n): evalf(tsum);
13.08250000

[> |

R Maple V Release 4 - [Maple7Trapezoid.mws]

7 File Edit View Inset Format Options Window Help

[C[=[RB] [FEE (5] Z[Te] [ET5] (] [[x[X] (1] [
x[&] [0 7] ]
[> £

= x -> x*"3 - 5.0 * x*2 - 2.0 * x + 24.0;

| FExoxT —50x7-20x+240
[> int(f(x), x=1..2);
| 13.08333333
[ > with(student) ;
Warning, new definition for D

[D, Diff. Doubleint, Int, Limit, Lineint, Product, Sum, Tvipleint, changevar, combine, completesquare, distance, equate, extrema, integ

| midpoint, minimize, powsubs, rightbox, rightsium, showtangent, simpson, slope, frapecoid, value]
[> n := 100;

n=100
[ > tsum := trapezoid(f(x), x=1..2, n): evalf(tsum);

| 13.083323500
[>



