. : — —
raascuudniaunn 7

A9 (a) war (b dm¥u F(h) AnnwuatH
(a) ﬂizuﬂmdﬂa%ﬁuéﬁﬁWﬂuﬂﬁﬁ 1a89d Fih) waz Fh/o
W3139udA 941 <Ch/r] ~ <Chl1/r™ a8l n A8 order 284 F(h)
(b» %41f Richardson inprovement 1 a%a WA2AAUTIBAIMUNRE DAY
F Ch/r]

(wnaine boasTuanin bh/r il howme b, lude

7.1 dix -20/d%, x = 0, h = 0.6, r = 3: F(h) = af<x)/h

LAns. F(0.6) = -1.4, F(0.2) = -1.8, F _€0.2) = -2(exact)]

() f(x) = x° = 2X
d(x“-2x)/dx % F(h) = Cf(x+h) = £(x)1/h
F(0.6) = Cf(Ot0.6) - fi011/0.8
=[0.6)° - 2(0.6) - 01/0.8
= -1.4
F(0.2) =Cf(D+0.2) - £(0)1/0.2
[i0.2)” » 2(0.2) - 01/0.2

"

= -1.8
by n = 1= F, t0.2) = [3'F(0.2) - FC0.8)1/(3 - 1)
= [3(-1.8) = (-1.4)1/2

= -2

72 d%Inxdx> , x =1, h=02,r = 4 Flby = 8 () /h°

CAns. F(0.2)=-1,0205, F{(0.05>=-1.0013, F (0.05)=-0.98897]
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ta) f{(x) = In X
8%t (0 /m°

8¢ (x)/h°

d®(ln 0dx” & F(h)

Fih

= (/D) f(x-h) = 200t f(x+hr]
F(0.2) = [1/¢0.2) 1(f(0.8) - 2f<1) t £{(1.2)]
= (1/0.04)C1n¢0.8) - 2In(D t In(1.2)]
= (1/0.04)[-0.2231435 - 2(0) t 0.18232151
= (~0,040822)/0.04
= -1.02055
F(0.05) = [1/(0.05) 1CF(0.95) - 2f(1) t £(1.05)3
= (1/0.0025)[1n(0.95) - 2In(1) t 1n(1.05)1
= (1/0.0025){-0.0512932 t 0. 04879021
= (-0.002503)/0.0025
= -1.0012

3]

D= 2 F,(0.05) = [4°F(0.05) - F(0.2)3/(4° - D

[15¢- 1.0012) - (-1.0205521/15

-14.98865/15
-0. 99991

i

7.3 d[x/dx, x = 0.2, h=0.2, r =2; F(h) = 8f(x)/2h
[Ans. F(0.2)=1.5811, F(0.1)=1.1575, F_(0.1)= 1.0163(worse!)]

(8) f(0 = fx
d[x/dx = F(h) = 8f(x)/2h

[fi{x+hy - f(x-W)1/2h

F(0.2)

[(£0.240.2) - £(0.2-0.2)1/02(0.2)]
[£(0.4) ~ £(0)1/0.4

40.4/0.4 = 1.5811387
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F(0.1) = [f(0.240.1) - £(0.2-0.1>1/02(0.1)1

Cf(0.3) - f(0.1)1/0.2

i

0.2314948/0.2

1.157474

(b) n=2: F_(0.1) = [2°F(0.D1) = F(0.2)1/(2" = 1)

(4(1.157474) - 1.58113871/3

"

3.04B7573/3

1.0162524

74 dx"sdx, Xx = 1, h =1, r = 2 F(hy = 8f(x2/2h
LAns. F(1)=8, F(0.5)=5, f (0.5)=4(exact)]
(a fx) = x
dx"/7dx ® F(h) = 3f(x)/2h
= {f(x+hy - f(x-h1/2h
F(1) = Cf(2) = £(0)1/2(1)
= 2% = 2" = 3
F(0.5) = [f(1.5) - £(0.5)1/2(0.5)
=015 - 0.5 %11
= (5.0625 - 0.0625)/1
-5
(b) n = 2 F (0.5 = [2°F(0.5) - Finr1/2” - 1)

= [4(5) - 81/3 = 4

OR 205 (H)
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7.5 fmuats f(x) = e” , x = 0 4ar F(h) = af (x2/h
(a) a9Uszu@A £7Go Tam F(h), h = 0.5, 0.1, Wag 0.05
(b wdTIR1T9T899R R damTu Fo.5), F(0.1) uay F(0.05)
fn =1, m=21

ta) £700 » F(hy = af :)/hb

= [f(x+hy =« f(x)3/h

F(D.5) = [f(D.5) = £(021/0.5
= e”° - e°1/0.5
= d.646721 ~ 13/0.5
= 1.297442

FO0.1y = {feo.1 = £(0)1/0.1
= e - e’1/0.1

= [1.1051710 = 11/0.1

= 1.05171
F(0.05) = Cf(0.05) = f(0)1/0.05
= 1e” %% - ¢%1/0.05
= 1.025422
(b F,(D.05) = [2F(0.05) - F(0.11/(2 - D

= [2(1.025422) - 1.051711/1
= 0.999134
F (0.1 = [5F(0.1) - F(0.5)1/(5 = 1)
= [5(1.05171) = 1.297442114
= 0.990277
F,(0.05) = [2°F(0.05) -~ F(0.1D1/(2° - D)
= 04(0.999134) - 0.9902773/3
= 1. 0020663
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- £
CRERPES RECE AT

r h F(h) F, (h) F, (h
z(h) = oh’y  z(h) = 0(h™) z(h) = 0th™)

/{O 5 1.297442
5/{0.1 1.05171 =—> 0.990277-_
2 0.05 1.025422 ~—————> 0.999134 ——=1.0020863

7.6 fintduiasafiuia 7.5 walf Fch) = 8f(x>/72h tiU3suL AU HIRUE1 T2

ul'Alt' 4
F,(0.05) auanta’ngg 7.5 [n = 2, m = 4]

(ay f’(x) » F(h) = 8f(x)/2h
= Cf (x+h) = f {(x~-h)1/2h
F(0.5) = [f€0.5) = £(-0.511/02(0.5)]1
=e” % e %%
= 1.0421906
F(0.1) = [f(0.1) - f(-0.121/02¢0.1)]
te® ' - e " M1/0.2
= 1.0016675
F(0.05) = [f{0.05) = f(-0.05:1/02(0.05)1]
=e” % - e 1001
= 1.0004167
(b F,(0.05) = [2°F(0.05) - F(0.1)3/¢2° « D)
[2°¢1.0004167) - 1.00166751/3

= 0.9999997
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H

F (0.1 = [5°F(0.1) = F(0.5)1/(5° = 1)

£25(1.0016675) - 1.04218061/24

0. 9999790
F,(0.05) = [2°F(0.05) = F(0.1)1/¢(2" = 1)

£1670.9999997) - 0.9999781/15
1. 000001

I
19195815880

r h F(h F,(h) F_(h)
zih) = 0¢h™)  z(hy = 0h™ z(h) = 0¢h™)

/[O 5 1. 0421906
5 { 0.1 1.0016675 ——— 0.9999790
I
2 0. 05 1. 0004167 >-) 0. 9999997 ™ -71.000001

{3/2)

2 - [ t W <4 [
7.7 'tﬂl.fdul-ﬁ!l'mu;l)il 7.5 uaa Ty f(x) = x LIJTHUL?IBUH'J'}HHNHE’WB\!

F,i0.05) fiu F(h

fa) f'(xy » F(h) = af (0 /h

= [f(xth) - f(x)1/h

F(0.5) = [f(0.5) - f{0)1/0.5
= 0.7071067
F(0.1) = [f(0.1) « £(021/0.1
0. 3162277
F(0.05) = Cf(0.05) - £f{0)1/0.05

= 0.2236067
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F (0.05) = [2F(0.05) - F(0.1)1/(2 = 1)

£2¢0,2236067) - 0.31622771/1

0. 1309857

F,(0.1) [5F(0.1) - F(0.5)3/(5 - D)

{5(0.3162277) « 0.7071067114

= 0.2185079
F,(0.05) = [2°F(0.05) - F¢0.1)3/(2° - 1)
= [4(0.1309857) - 0.21B50791/3

= 0.1018116
LY 's
A1T14TENTANY
roh F(h) F, (h) F, (h)
t(h) = 0(h™) z(h) = 0(h*) z¢h) = O¢h™)

/{0 5 0. 7071067
5/[ 0.1 0.3162277~ 0.2185079

TS 0.22360b: ——3 0.1309857 —— 5 0. 1018116

fix)| 3.9
7.0 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

f(x) 3.96 1.00 0.74 2.04 4.00 5.96 7.50 6.44 8.44
A91¥R131nA191 9L Bl TE N

(a) [ f(0dx Tan?ﬁnaaaﬁaﬂawq uu 0,11, £1,23, uae [2,3]

by f £odx Taeid T(h) , h

(cr) f f(x)dx i8¢ S(h) . h

1 (3 panels)

1/2 (6 panels)
£ 1 A e e o 4\‘
(d) f fxodx Taalin1sniA1auNnTauuuIasniuIn L7830 3 panes

W . - a d E
ey f f(x)dx TaalEnamrataunniauuusaniUdn 134 1 panel
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(fy f f0dy 1881% S(h) on £0,2) uaeﬂaLﬁﬁﬁﬂuéﬁununnaq%nﬂﬁu
S Uw [£2,3.51

o a ., 3.5

mgwa U (a)-(d) S Aa e [ Aa S warlu (F) [ Aa J

o o o

[Ans. (a) 9 (b)Y 10.47 (¢)9.49 (d> 949 (e) 17.773

(f) 3.6+9.90375 * 13.501

o

(a) dszana f f(0dx Taa?ﬁnajaﬁqnawq U £0,13, [1,21, Wwaz [2,3]

Rl

a3

JEGO d x = (1-0f00+1) 721+ (2-DF0(1+42)/214(3-2)f[ (2431 /2]

[+

= £f0.5)t f(1.5)t f(2.5)

1.0 t 2.04 t 5.96

9.0

3

(b) tgzaa £ F(x) dx Taal¥ T(h), h = 1 (3 panels)
(]

2

J fx) dx

xR

Tih) = hitfca) t f(ml1/2 t = (hy}

inter ior
o

HHIF( t f(122t L t F{2)}

N

{{3.96t 7.51/2t 0.74 t 4.01

10.47
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(cy dres f f(x)dx Ta8% Sch) h = 1/2 (6 panels)
o
4 0.5 1 1.8 2 2.8 2
X, X, X, X, X4 Xg X

JEeodx v st = (W3ifa t [t 4= (t 25 _ ()

[}

=(0.5/{f t f(3r t 40fe0.50t f(1.50t f(2.5)]

t 2Af(Ht ()1
(0.5/3)[3.96t 7.5 + 4(1.0 t 2.04 t 5.96)

t 2co.74 t 4.0)1

9.4933

3

2 ’ oY {
(d) Ussuna £ foodx Tael¥niTuiataunnTauuusass UTn

o

tus1a 3 panels

k =0(h = 1 T = 1{LEMt f(DI/2t (Dt i)}

= 1C3.96 t 7.57/2t 0.74 t 4,0}

= 10.47
k =1 (h=0.5): T(0.5) = (0.5){Cf(O)t £(H1/2t £(0.5)
t f¢1.5) t f¢2) t f¢2.5)}
= 0.5{[3.96t 7.51/2t (1.0t 0.74
t 2.04 t 4.0 t 5.96))
= 19.47/2 = 9.735
OR 205 (H) 101



wia i1 (1D Ti0.5) = (/DT t 1.0 E_,(h/2)]

a
= (1/2){10,47t 1.0[f{0.5)t f£(1.5)
t £(2.5)7)
= (1/2)010.47t  1.0(1.0+2.04+5.96)1
=19.4712 = 9.735
et (14a) T,(0.5)=C4Ti0.51 «T(1)1/3

= [4(9.735) - 10.4731/3 = 9.49

s

1 A o oW - [
(e) tizu s [ f (x)dx Taal¥niTmiaraunnTauvutantiion

102

L]

<
L9310 1 panels
T4 = 4{If(OHt f(413/2) = 2i3.96 t 6.44, =2(12.4)=24.8

T2} (1/2DLT(A)+ 4f(2)T1=(1/2)[24.8t 4(]= 20 .4

(W/DATE . 20yt £(33 1)

T

(1/2)020.4 t 2(0.74 t 7.5)]

36.88/2 = 16.44

Ti0.5) = (I/2X{T(H t 1(f(0,5t fi1.5) t f(2.5) t f(3.51

= 17.94

T,(0.5) = [4T(0.5)«T(1)1/3 = [4(17.94) - 18.441/3
= 17.773333
T, (D = [4T(1) - T(2)1/3 = [4(18.44)=-20.4113
= 17.766667

T,(2) = [4T(2)=T(4)1/3 = [4(20.4)-~24.81/3= 16.933333
T,(0.5) = [16T (0.5) - T ,(1)1/15

= [16¢17.773333) - 17.7868671/15 = 17.772444
T,(1) = (16T, (1) = T (2)1/15

= C16i17.786667) - 18.933333]/15 = 17.710222
T,(0.5) = [64T,(0.5) - T _(1)1/63

[64(17.772444) - 17.7102221/683 = 17.773431

OR 205 (H)



o d
ANTINTAERLUTN

h T .. T, T, T,

4 24.8

2 204 —=> 18.333333\4

1 18.44—>17.786667 —17.710222

0.5 17.94 _517.773333 —17.772444 —17.773431

3.5

(fr [ Fixodx 18897 S(hy u¥ CO,21 uag Simpson’s 3/8 uk [2,5.5]

3]

J Feodx = S<hy

[+]

i

(0.5/3r{fcor 4+ £

t 4rf(n.5yt  fol 5] +2f 010

= (0.5/3'03.96t 4.0

t 4¢1.0t 2,04 t 2¢0.74)]
= (0.5/3)(21.8) =3 .6
3.5
J foods » 3h/grrfe2r vt 3fi2. 50t 3f(H t f(3.50]
= [2(0.5)/8104.0t 3(5.96: t 3(7.5)t 8.441
= [3(0.53/81(52.82) = 9.90375
2.5

RN J fix»dx » 3.6 t 9.90375 = 13.50375

[+]

OR 205 (H)
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7.9 X 0 2 4 6 § 10 12 14 16 18 20

f(x)] 150 149 142 123 86 25 99 137 151 153 155

1 d
3R e T HalTERa

(a) f foodx Taat¥nasmiarsuinfaususantidn Liuaan 1 panel
CAns. 888)

(by f fixidx Taa?ﬁgaiﬁauﬁnaqawaquﬁ {18a) #avia3a 7.3B
[Ans. 3071

(¢) f foodx 1ﬂs1§§aiﬁauﬁﬁaaaﬁaﬁu§ h = -2 [Ans. 299.5]

(dy J foodx Tealing duwiledudinaasdudie ui [0,41 U@z
AL AsE A daga e un 4,103

() f fexodx Tas?ﬁna;ﬁﬁﬁwndquuﬂﬂﬁaq%uﬂﬁu Ju [0,6] ums

< ¢
NQLAYMENRIUA MDA THURY Ul [6,10]

10 20 2 10 10
LLRERRL S f, (b f, (e f, () f, (er [
2 18 [+] [o3 (o]

10

U [N o s
(a) dygnm S fixodx Taan1sldnaamnandunnTanyusout 0an

2

L%Nﬁﬂﬂ 1 panel
h=10-2 =8
k = 0 (h = 8y: T(B) = B{[f(2) t f¢10:1/2}
S (B/2)(149 t 25) =696
k = 1 ¢th = $y: T(dy = (1/2)0[T¢8) t 8f(B)]
= (1/2)0696 t 8712371 = 840
k = 2 h = 222 T2y = (1/2D{Td) t 40f{dr t £¢(62 13

a - (1/72)0840t 4{142 t 861 = 876
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T2 = (2%« TE /(2" « D
= [4(876) - 8401/3 = 888
T,i4 = [AT(4) « T(B)1/3

= [47840) = 696113 = 888

T,(2 = (16T (20 - T _(4)1/15
= [(16(8B8) - BBB1/15 = 888
a d
BTl Uan
k h T T, T,
] B8 636

1 4 840 —» BB8B

2 B76-—>888 —» BBB

pi
o0
. w LS o B N
(b odawiw f foods Teslideidiuinaiotewd (18a) sasiaia 7.38
iz
20
J oPisodx = 127240000100 - 5C016) + 1900180 + 8fi(2001]
e (272417187 - 501510 + 100153 + 9015517
Ty
2
w 4
e othhsuw J O Foxodx iaaﬂﬁgaiﬂauﬁnaaawawuﬂ h = -2 [Ans. 299.5]
o
O 2 a a8
L - Xy i1 Xore



e

J fx)dx

[+]

x

(2724)If(6) « 5Ff(4) t 19f¢2) t af (1

(171290123 - 5(142) + 19(149) + 9(150)1

= 3594712 = 299.5

10

(d) Usznw £ Godx TaatingAuniadond unasduddn uu (0,43 uas

o

naLArdNd I azaTNldy un £4,103

A
J fGodx

4]

(2/3)[f0r t 4f(2rt  fc4)3

g

= (2/3)[150 t 47149) t 1421 = 592

19

f Eixydx « [3(2)/810f (>t 3fert 3f(8rt f(10)1

* = (§/8)[142 t 3(123) t 3(86) t 251 = 595.5

10

J fix)dx » 592 t 595.5 = 1187.5
0

10

(e) tsua f f(x)dx Taa1§natﬂvﬁﬂuﬁauuUQnaﬂ%uﬁﬁu Uk [0,83 uar

o

gL AuwieduduaasIniliu vu 6,101
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L3

[ fx)dx » [3(2)/810F(D) ¢t

3>t Lt Byl
o _

- (6/8)0150 t 3¢149) t 3(142) t 1231 = 859.5

10
Jfoodx = (2/)0f6) t 4f B t f(10)]
a
= (2/3)0123 t 4(86) t 251 = 328
10
ff (x)dx » 659.5 t 326 = 1187.5
a

. “ay L Y] P A o w o f
7.10 R9AUMEY 55 TRETEAVTUIANAUNATALLLTANL UIN

THL THRUA S n, panels

o]

(a) f x dx , n_=1

o = (by J & dx,n, =2
—A 4]
i1/72 e
2 F-3
(¢) f e dx,n, =1 (d» [ (x -x)dx , n, =1
-1/2

o
-2

OR 205 (H)
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9 of [
wanwnn111ﬁﬁu§nu ROMBERG Tua1Awuan A aiwfuda (a’-(d) ﬁa

lal

ENTER a,b,N,MAXROWS,NUMSTG UNT 57 con
-40185

T( 1, 1)= -2048.000000
T( 2, 1)=-1088.000000
T( 2, 2)= -768.000000
T( 3, 1)= -788.000000
T( 3, 2)= -688.000000
T( 3, 3)= -682.666700
T 4, 1)= -709.250000
T( 4, 2)= -683.000000
T( 4, 3)= -682.666700
T( 4 4)= -682.666700

ESTIMATED INTEGRAL IS T( 4, 4) -682.666700
ENTER 1 TO CONTINUE, 2 TO STOP 2
stop - Program term nated.

+ -2048.
N

2 -1088—-768
! -788 — -688—=>-682 2/3

108 OR 205



(h

ENTER a,b,N,MAXROWS,NUMSIG UNIT 57 con

012105

T( 1, 1)= .645235
T 2, 1)= 635409
T 2, 2)= .632134
T( 3, 1)= .632943
T( 3, 2)= 632121
T( 3, 3)= 632121
T( 4, 1)= .632326
T( 4, 2)= 632121
T( 4, 3)= 632121
T( 4, 4)= 632121
ESTIMATED INTEGRAL IS T{ 4,

4)

ENTER 1 TO CONTINUE 2 TO STOP

1/2 0-655235\\

174

1/8

0.635409-30.632134,
\

0.632943-0.632121—>0.632121

(c)
-.5 .5

—— P L e g

CITOToTol N D BB oww NP —

A3 43 A A A" A -3 3

T( 5,
CR zos5(H) ESTI MATI

OR 205 (H)

L 65

.778801
. 8859400
926267
. 914407
v 922742
922507
. 920531
922573
922562
.922562
.922053
922563
. 922562
.922562
922562
ED | NTEGRAL

L & U A T T {1 T 1 N SN £ S S [

v COBD S GO DD e L0 D e DD
et Nt M N ettt N Nt ot gt it vmsat” rngt” vt vt "Nt

IS 7¢

5,

5)

632121

ENTER a,b,N,MAXROWS,NUMSIG UNIT 52 con

. 922562

109



(d)

ENTER a,b,N,MAXROWS ,NUMSIG UNIT 57 con

-2 2165

T( 1, 1)= 64.000000
T( 2, 1)= 32.000000
T(2, 2)= 21.333330
T( 3, 1)= 18.000000

(3, 2)= 13.333330
T( 3, 3)= 12.800000
T( 4, 1)= 14.125000

T(4 , 2)= 12.833330
T{ 4, 3)= 12.800000
(4, 4)= 12.800000

ESTIMATED INTEGRAL IS T{ 4, 4) 12.800000

~ oy : . 4 7‘*“&,4: v
7.11 3474 n-point Gauss quadrature LupdiznIMAUNNTANN 1KY

e & 1
) e .3 B -2
tar f x dx, n=2 ‘by [ e ‘cos xdx, n=3 (¢) f e “sin xdx, n=4

[+] -1 —1

X, = 0t 003 = gos21rfisfE)e 1
: 2.3660253 , § = 1

X, 0t 03« 01/20F1/ 3+ 1
= 0.6339747 , ¥, = 1

>
Joxdx o 003 - 0172100 (x,0 t 1f(x,0)
° =y, 4w
= 1.5(13.245188 t 0.2548095)
2 1.5(13.499997)

= 20.249995
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§ ! o Ya
(b) TUTUNTHARIWATUNTY wazwan1TI9TdTunTudmTuilgmnuaa

!
10

D MENSI ON X(3),GAMMA(3)
FUNC(X)=EXP(-X**2)*C0OS(X)

DATA A,B/-1.0,2.0/

DATA X -. 6618949, 1. 6618949, 0. 5/

DATA GAMMA/.5555556,.5655556, . 888888S/
OPEN(6,FILE="A:PR711.0UT’,STATUS="NEW’ )
PINT=0

DO 10 1=1,3
Y=FUNC(X(T))
Z=GAMMA (I )*Y
WRITE(6,1)1,X(I
FORMAT(1X, X(’
+,F12.7)

PI NT=PI NTt Z
PINT=(B-A)/2.¥PINT

WRITE(6,2)PINT

FORMAT(IX,’ESTIMATED PRCPER | NTEQRAL = ’,F12.7)

), Y, 2
11,7)=’,F12.7, F(X)=",F12.7,’ GAMMA(T)*F(X(I))='

STOP

END

X(1)= -.6618949 F X;= . 5089983 GAMMA(I)*F(X(1))= L2827769
X(2)=  1.6618950 F(X)=  -.0057469 GAMMA(I)*F(X(1})=  -.0031%27
X(3)= . 5000000 F(X)=  .6834620 GAMMA(I)*F(X(1})=  .6075218
ESTI MATED PROPER |NTEGRAL = 1. 3306590
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(¢) TisunsunmWaiundy uaswan119TtunsudmTulgniuea

DIMENSION X(4),GAMMA(4)
FUNC(X }=EXP(~X**2)*SIN(X)
DATA A,B/-1.0,1.0/
DATA X/ -. 8611363, . 8611363, -. 3399810, . 3399810/
DATA GAMMA/.3478548,.3478548,,6521452,.6521452/
OPEN(6,FILE="A:PR711C.OUT’,STATUS="NEW' )
PINT=0
Do 10 1=1,4
Y=FUNC(X(1)
Z=GAMMA(1 )%
WRITE(6,1)1
! FORMAT(1X,
+,F12.7)
10 PINT=PINT+Z
PINT=(B-A)/2.%PINT

}
Y
Yy X(1),Y,2
X(’,11,%)=",F12.7," F(X)=’',F12.7,’ GAMMA(I)XF(X(1))=’

WRITE(6,2)PINT
2 FORMAT (1X, ’ESTIMATED PRCPER | NTEQRAL = ’,F12.7)
STOP
END
X(1)= -.8611363 F(X)= -.3613681 GAMMA(I)*F(X(1)) ~.1257036
X(2)= .B611363 F(X)= . 3613681 GAMMA{I)*F(X(1))= 1257036
X(3)= -.3399810 F(X),=  -.2970687 hAMMA(I)*F(X(I))= -.1937319
xg4?: .3399810 F(X)= 2970687 GAMMA(L)*F(X(1))= 1937319
MATED PROPER |INTEGRAL = . 0000000
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7.12 vl (n +2)-point Gauss quadrature fwiudufin¥aluia 7.10

(a)-(dy

¢ y o Yy
(a) TUTuRTNATBIWATUNTE wazHan 15 s TN TuawmS vilamuaa

DI NENSI ON X({3},GAMMA(3),XI1(3)
FUNC{X )=X**5

DATA A,B/-4.0,0,0/

DATA X1/.7745967,-.7745967,.0/

DATA GAMMA/.5565556,.55655556, .8888889/
OPEN(6,FILE="B:PR712A.0UT’ ,STATUS="NEW')

DO9 I =1,3

90 X(1) = At (B-A)/2.%(XI(I)t 1.)
PINT=0
DO 10 1=1,3

Y=FUNC{X(I))
Z=GAMMA (1 )*Y
WRITE(6,1)1,X%(I),Y,Z
1 FORMAT(1X,’X(’,11,")=
+,F12.7)
10 PI NT=PI NTt Z
PINT=(B-A)/2.%PINT
WRITE(6,2)PINT

"JF12.7, F(X)=’,F12,7," GAMMA(I)¥F(X(I})=’

2 FORMAT(1X, 'ESTIMATED PROPER INTEGRAL = ' F12.7)

STCP

END

X(1)=  ~.4508066 F(X)= -.0186188 GAMMA(I)XF(X(I1))= -.0103438
X(2)=  -3.5491930 F(X)=-563.1814000 GAMMA(I)*F(X(1))=-312.8786000
X(3)= -2.01300000 F(X)= -32.0000000 GAMMA( 1 )*F(X(1))= -28. 4444400
ESTI MATED PROPER | NTEGRAL 1 -682. 6667000
(b TUTUNINAE WA TUNTY wazEan193v Tl n g mTuilgniina

DI MENSI ON X(4),GAMMA(4),X1{4)

FUNC(X)=EXP(-X)

DATA 4,B/0.0,1.0/

DATA X1/-.8611363,.8611363,~-.3399810,.3399810/

DATA GAMMA/.3478548,.3478548,.6521452,.6521452/
OPEN(6,FILE=’B:PR712B.0UT’ ,STATUS='NEW’)

DO 90 1=1,4

90 X(1) = A+{B-A)/2.%(XI(1)41.0)

PINT=0

DO lo 1=1,4

Y=FUNC(X(I))

Z=GAMMA(1)*Y

WRITE(6,1)I,X(1),Y,Z

1 FORMAT(1X,'X(*,11,%)=",F12.7," F(X)=",F12.7," GAMMA(I)*F(X(I))=’
+,F12.7)
R 205 (H) 113



10 PINT=PINT+Z
PINT=(B-A)/2.*¥PINT

WRITE(6,2)PINT
2 FORMAT(1X, 'ESTIMATED PRCPER INTEGRAL = ',F12.7)

STCP

END

X(1)= .0694318 F(X) = .9329237 GAMMA(I)*F(X(1})= .3245220

X(2)= 9305682 F(X) = 3943296 GAMMA(T)*F(X(I1))= .1371695
X(3)= 3300095 F(X)= .7189169 GAMMA(T)*F(X{1))= . 4688382
X(4)= .6699905 F(X) = .5117134 GAMMA(I)Y*F(X(I)}= .3337115
ESTI MATED PROPER | NTEGRAL

.6321205

it

[ 24 ‘J
icr uar (d TH0sunTavABafiuia 7.12(a) TAELURAW FUNC(X) A
, o U
AAAY A AT B @y

fer FUNCOX) = EXP(-X#¥#2), A = -0.5, B = 0.5

idy FUNC(X) = X%%4 - X, 4 = -2.0, B = 2.0
4193 e TN TN
(¢
X(1)=  .3872983 F(X)=  .8607080 GAMMA{I)*F(X(1))=  .4781711
X(2)= -.3872983 F(X)=  .8607080 GAMMA(I)*F(X(1))=  .4781711
X(3)= . 0000000 F(X)=  1.0000000 GAMMA(I)*F{X{1))= .B888889
ESTI MATED PRCPER JNTEGRAL = .9226156
dy
X(1)= 1.5491930 F(X)=  4.2108070 GAMMA(I)*F(X(I))= 2.3393380
(): -1.5491930 F(X)=  7.3091940 GAMMA(I)*F(X(I})= 4. 0606640
X(3)=  .0000000 F(X)=  .0000000 GAMMA(I)*F(X{I))=  .0000000
ESTI MATED PROPER | NTEGRAL = 12. 8000000
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7.13 dzuiaAn f,j?dx Taglt (a) 3-point Gauss quadrature

o

(b) 5-point Gauss quadrature

¢ : o Sa
() TUTURTHATWBTUNTE wazWan1TIeTlunsadmTuilguinaa

Ckx¥kkPRT 1 JARKE KX
Cxx**¥xProblem 7.13a*x¥¥*x

Cxxx*¥x3-point GAUSS QCADRATURE for integral

C¥xk¥kover [0,4]%*kxx¥

DI MENSI ON XI(3},X(3),CAMMA(3)
FUNC(X)=SQRT(X)
DATA 4,B/0.0,4,0/

Ckx*xx¥GAUSS SAMPLE PO NTS (XI'g)*****
Crxxxxand GAUSS SWPLE VEGHTS  (GAWA S) *****
Cckxxkxfrom TABLE 7.5-1%%%xxx

XI(1)=SQRT(.6)

X1(2)=-X1(1)

XI(3)=0

GAMMA(1)=5./9.

GAMMA (2 )=GAMMA (1)

GAMMA(3)=8./9,

OPEN(6,FILE="B:FR713A.0UT’ ,STATUS="NEW’}

WRITE(6,5)

FORMAT(1X, 'Problem 7.13a, 3-Point Gauss Quadrature'/)
DO 11 1=%,3

11 X(I)=A+(B-A)/2%(XI(1)+1)
PINT=0
DO 10 i=1,3
Y=FUNC(X(1))
Z=GAMMA (1 )*Y
WRITE(6,1)1,X(1),Y,7
1 FORMAT(1X,’X(’,f1,")=",F12.7," F(X)=",F12.7,
t' GAMMA{1)*F{X(1)}=',F12.7)
10 PINT=PINT+Z
PINT={B-A)/2, ¥PIN1]
WRITE(6,2)PINI
2 FORMAT(/1X, "ESTIMATED DEFINITE INTEGRAL . °',F12.7)
STCP
END
Problem 7.13a, 3-Point Gauss Quadrature
X(1)=  3.5491930 F(X)=  1.8839300 GAMMA{I)*F(X(I))= 1
X(2)= .4508066 F(X)= .6714213 GAMMA(I)*F(X(1))=
S(3)= 2.0000000 F(X)=  1.4142140 GAMMA{I)}*F(X(I1)})= 1
R 2050 ESTIMATED DEFINITE INTEGRAL =  5.3534370

or 205 (H)

Of SQRT(X)***kx

.0466280
.3730119
. 2570790
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(b)) TUTUNTUATHIUATUNTY uaswaﬂWT%QTUTuniﬁﬁWHTHﬂmﬂﬂuﬂﬂ

C*%*k%kPRT 1 JB¥ ¥ k%%
Ckx*x%kProblem 7, l3bk¥%x
Oxkx*x5-point CGAUSS QUADRATURE for |INTEGRAL of SQRT(X)**%k¥x
CH**xover [0, 4])%x$xx
IJNEI\ISIO\IXI(S),X(S),GAMMA(S)
FUNC( X) =SQRT( X)
DATA 4,B8/0.0,4.0/
C¥*xxxGAUSS SAWPLE PANTIS (X'g)*****
Ck¥xxkand CGAUSS SAMPLE VE GHTS  (GAMA s) *¥**x*
Cxkxxxfrom TABLE 7.5-1%k%xx
DATA X1/-.9061798,.9061798,-.5384693,.5384693,0./
DATA GAMMA/.2369269,.2369269,.4786287,.4786287,.5688889/
OPEN(6,FILE='B:PR713B.0UT’ ,STATUS="NEW’)

WRITE(6,5)
5 FORMAT(1X, 'Problem 7.13b, 5-Point (uss Quadrature'/)
DO 11 1=1,5
11 X(1)=A+(B-A)/2%(XI{1)+1)
PINT=0
00 10 1=1,5
Y=FUNC(X(I))
Z=GAMMA (I )*Y
WRITE(6,1)1,X(1),Y,Z
! FORMAT (1X,'X(',11,")=',F12.7,' F(X)=',F12.7,
t' GAMMA(I)XF(X(1))= ’,F12 7)

10 PINT=PINT+Z
PINT=(B-A)/2,¥PINT
WRITE(6,2)PINT
2 FORMAT(/1X, ’ESTIMATED DEFIN TE | NTEGRAL = *,F12.7)
STOP
END

Problem 7.13b, 5-Point Gauss Quadrature

X(1)= .1876404 F(X)= 4331748 GAMMA(I)*F(X(1))= .1026308
X(2)=  3.8123600 F(X)= 1.9525260 GAMMA(I)}*F(X(1))= . 4626060
X(3)= .9230614 ngg: .9607608 GAMMA(I)*F(X(I))= .4598477
X(4)= 3.0769390 F(X)= 1.7541200 GAMMA(1 *F(X(I))= .8395724
X(5)= 2.0000000 F(X)= 1.4142140 GAMMA(I)*F(X(1))= .8045304
ESTIMATED DEFINITE |NTEGRAL = 5.3383750

116 OR 205 (H)



