
(a) f(x) = x2 - 2x

d(xP-Zx)/dx  n F(h)  = Cf(xth) - f(x!l/h

F(0.6) = Cf(Ot0.6) - f(0!1/0.6

= CCO.6)’ - Z(O.6) - 01/0.6

: -1.4

F ( 0 . 2 )  = CftOtO.2)  - f(O)l/O.Z

= C(0.2)e - 2CO.2,  - 01/0.2

z -1.8

(b) n = 1 F1!O. 2) = C3lFCO.2)  - F!0.6)1/(3’  -

= C3(-1.8)  - C-1.4)1/2

1 -2

7.2 d’tln x)dx’ , x = 1, h = 0.2, r = 4; F(h)  = S’f(x)/h*

1)

CAns. F(0.2)=-1.0205,  F(O.o5)=-1.0013,  FX(0.05)=-0.999971

OR  205 (H) 9 3



(a) f(x) = In x

d2(1n  x)dx' * F(h) = S2f(x,/h"

F(h) = G'ftx)/h'

= (l/h*)cf(x-h)  - Zf(x) t f(xth,l

F(0.2) = C1/(0.2~*ICf(O.E)  - zfcl, t fcl.z,l

= (1/0.04)Cln(0.8) - 21nCl) t ln(l.Z)l

= (l/O.O4)C-0.2231435  - 'Z(O)  t 0.18232151

= (-0.040822)/0.04

= -1.02055

F(0.05) = C1/(o.05)21Cf(o.95)  - zf(l) t f(l.o5)1

= (1/0.0025)[1n(0.95)  - Eln(l) t ln(1.05)1

= ~110.0025)c-0.0512932  t 0.04879021

= (-0.002503)/0.0025

= -1.0012

n = 2: F1(0.05)  = C4'F(0.05)  - F(0.2)1/(4'  - 1)

= C16(- i.0032)  - C-1.02055,1/15

= -14.99865/15

= -0.99991

7.3 dl;;ldx,  x = 0.2, h = 0.2, r = 2; F(h) = 6fix)/2h

CAns. F(0.2)=1.5811,  F(0.1)=1.1575,  F1(O.l)=  l.O163tuorse!)l

(a) f(x) = IJ;;

d./?/dx  i(: F(h) = 6f(x)/zh

= Cfcxth)  - ftx-h)ll2h

F(0.2) = Cf(O.Zt0.2) - f(0.2-0.2~1/c2(0.2)1

= Cf(O.4)  - f(O)l/O.4

94

= p/O.4 = 1.5811387

OR  205 (H)



F(0.1)  = CftO.Zt0.J) - f(O.Z-0.1)1/C2(0.1)1

=  C f ( 0 . 3 )  - fco.l,l/o.z

= 0.2314948/0.2

= 1.157474

(b) n=2: F1(O.l)  = C2’FCO.l)  - F(0.2)1/(2=  - 1)

= C4(1.157474)  - 1.58113871/3

= 3.0487573/3

= 1.0162524

7.4 dx4/dx,  x = 1, h = 1, I = 2; F(h)  = 6ftx!/2h

CAns. F(lI=8,  F(0.5)=5,  fl(0.5)=4(exactil

(a) f(x)  = xA

dx”/dx  * F(h)  = 6f(x)/2h

= CfCxth)  - fcx-h,l/zh

F(1)  = [f(Z)  - f(O)l/Z(l)

= 20/2  = z3  = a

F(0.5)  = Cfc1.5)  - f(0.5)1/2(0.5)

= C(1.516 - (0.5JAl/1

=  ( 5 . 0 6 2 5  - 0.0625)/l

=5

Cb)  n = 2: F1(0.5)  = C2’F(0.5)  - Fil,l/i2’  - 1,

= c4(5)  - ai/3  = 4

OR 205 (H) 95



7.5 filMl.M’li  f(x)  = eX , x = 0 Ha:: F(h)  = af(xJ/h

(a) ~~ti~=a~lnadl  f’(x)  463~  F(h),  h = 0.5,  0.1,  LLaa 0.05

cb)  79~~19R1%14~d1&3~~  d11&1  F(0.5),  F(O.1)  [La= FiO.05)

Cn  = 1, m = 21

(8) f’(X)  R F(h)  = Af(x)/h

= Cfcxrhl  - fcx,llh

F(0.5) = CfcO.5,  - f(o,1/0.5

= [eo.a - e01/0.5

= Cl.646721 - 11/0.5

= 1.297442

F(0.1, = Cf(0.U  - f(0)lIO.l

= Leo.' - e'i/o.l

= c1.1051710  - II/O.1

= 1.05171

F(0.05) = Cf(0.05) - f(0)1/0.05

= [eo.os - e01/0.05

= 1.025422

cb) F,CO.O5,  = CZF(0.05)  - F(0.1) l/(2 - 1)

= CZ(1.025422)  - 1.051711/l

= 0.999134

F,(O.l) = C5FcO.l)  - F(0.5)1/(5  - 1)

= C5(1.05171)  - 1.297442114

= 0.990277

F,(0.05,  = C2'F(0.05)  - F(0.1)1/(2'  - 1)

= C4(0.999134)  - 0.9902771/3

= 1.0020663

9 6 OR 205 (H)



r h F(h) F ,  th) F,(h)

c(h)  = o(h*, r(h) = Och=, c(h)  = och”,

0.5 1.297442

5

2

(a)  f’(x)  x F(h)  =

=

F ( 0 . 5 )  =

FC0.1)  =

;

F(0.05) =

tbi Fx(0.05)  =

z

6f (x)/zh

Cf (xth)  - f  ix-h)l/Zh

Cf(O.5)  - f(-0.5~l/C2t0.5)1

0.5
Ce - e-0.5l/1

1.0421906

Cf(O.1)  - f(-0.1~1/12i0.1~1

ceO.’  - e-0.11/0.2

1.0016675

cfto.05,  - f(-0.05~1/C2i0.05)1

ce0.05  - e-0.o5]/0.1

1.0004167

CZ’F(0.051  - F(0.1)l/(Z2 - 1)

EZz(1.0004167) - 1.00166751/3

0 .9999997

OR 205 (H) 97



F,CO.l) = C5'FtD.l)  - F(0.5)1/(5=  - 1)

= C25C1.0016675)  - 1.04219061/24

= 0.9999790

F,(0.05,  = C2AF(0.05)  - F(0.1)l/(21  - 1)

= E16C0.9999997)  - 0.9999791/15

= 1.000001

r h F(h) F,  ch, F,(h!

7ih)  = 0(h2) 7(h)  = othA, 7(h)  = O(h’)

0.5 1.0421906

5 0.1 1.0016675 __f0.9999790

2 0.05 1.0004167 \-p 0.9999997 \LA -71.000001

ia,  f’(x)  x F(h)  =

=

FCO.5) =

=

FCO.1) =

F(O.OS!  =

=

nf(xi/h

Cf!xth)  - fcx,l/h

Cf(0.5)  - fi0,1/0.5

0.7071067

Cf(O.1) - f(O!l/O.l

0.3162277

C f ( 0 . 0 5 )  - f(0)1/0.05

0.2236067

9% OR 205 (H)



F1(0.05)  = CZF(0.05)  - F(O.l)l/(Z  - l!

= CZ(O.2236067)  - 0.31622771/l

= 0.1309857

F,(O.l) = C5FC0.1,  - F(0.5)1/(5  - 1)

= C5CO.3162277)  - 0.7071067114

= 0.2185079

F,(O.O5,  = C2=F(O.O5)  - F(0.1)1/(2'  - 1,

= C4(0.1309857)  - 0.21850791/3

= 0.1018116

r h F(h) FI ch) F,(h)

r(h)  = Ochl) r(h)  = O(h’, c(h)  = otd’)

0.7071067

0.3162277~ 0.2185079

2d 0.05 0.2236067 L ---+0.1309857 L __j 0 . 1018116

7.0 -I- x 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

751~dl7lnal%7Jb~ed%~u7P

(a) 1 f(x)dx  Taa?iiinp~6+~mal9  uu CO,ll, C1,21, bar C2,31

cb)  j fcx)dx  K~aai T(h)  ,  h = 1 (3 panels)

CC, j fcx)dx  ‘Inaldu  Sch! ,  h  =  l/2 (6 p a n e l s )

td)  j fcx)dx  s~al~n?4H7d7iu~nrauu~~~~~~~n  Lh37n  3 panels

OR 205 (H) 9 9



CAns. (a) 9  (b) 1 0 . 4 7 CC)  9 . 4 9 cd) 9.49 (e) 17.773

(f) 3.6t9.90375 5 13.501

3

J f(x!  d x  fi (1-0)fC(ot1)/zlt(2-1,fC(1+2)/21t(3-2)fC(zt3~/21
0

=  f(O.5) t  fC1.5)  t  f ( 2 . 5 )

= 1.0 t 2.04 t 5.96

= 9 . 0

3

(b) I]%UIM  J f(x)  dx  ‘i@fll#  T(~J ,  h  =  1  (3 pane l s )
0

-.

0 1 2 3

3

] f(x)  dx Q T(h)  =  hICf(a)  t  f(b)]/2  t  x,,a,,,,,(h)>
0

=  l{Lf!O, t  f!3)1/2  t  f(l) t  f(2)}

z- IC3.96  t  .7.51/z  t  0 . 7 4  t  4 . 0 1

= 10.47

1 0 0 OR 205 (H)



CC)  d%~til[M  l f(x,dx 4b?~?g  S(h) ,  h  = l/2  (6 panels\
0

-.-.-.- .-.-_-.

0 0.5  1 1.5  0 72.5 3

X* Xl xe x3 4X xs xe

J=i  cx)dx  s S(h) =  (h/3){f(a, t  f(b)  t  4zntid(h)  t  2xevc_Ch
0

=io.s/s,rfco)  t  f(3)  t  4CfC0.5) t  fC1.5)  t  f ( 2 . 5

t  2CfCl) t  f(Z)11

=  (0.5/3)[3.96  t  7 . 5  t 4tl.O  t  2 . 0 4  t  5 . 9 6 )

t  2 c o . 7 4  t  4.O)l

= 9.4933

&mm 3 panels

k = 0 (h = 1): T(1) = l{Cf(O)  t  f(3jl/2  t  f(l) t  f(2))

= I C 3 . 9 6  t  7.51/2  t  0 . 7 4  t  4.01

= 10.47

k  =  1  (h =  0 . 5 ) :  T(0.5)  =  (0.5)ICf(o) t  f(3)1/2  t  f(o.5)

t  f(1.5)  t  f(2)  t  f(2.5,1

=  0.5tC3.96  t  7.51/2  t  (1.0  t  0 . 7 4

t  2 . 0 4  t  4 . 0  t  5 . 9 6 ) )

= 19.47/2  = 9.735

)I

)I

OR 205 (H) 1 0 1



7inp4 (14a)

T i 0 . 5 )  =  il/Z)CT(l)  t  1 . 0  xOddih/Z,l

=  i1/2)~10.47  t  l.DCfiO.5) t  f!1.5)

t fi2.5)Ii)

=  il/?.)C10.47 t  1.0(1.0+2.04t5.96~1

= 1 9 . 4 7 1 2  =  9 . 7 3 5

T,i0.5)  = C 4 T i 0 . 5 1  - T(l)]/3

= C4i9.735) - 10.47113  = 9.49

(e) II%~UIR!  J f (x)dx  sAa~an7r~7d7~u~n~aMu~~~~~~~n
0

b&w  1  p a n e l s

Ti4) = 4(Cf(O)  t  f(4,3/21  = 2i3.96 t 6.44, =Zt12.4)=24.8

T(2) =  (1/2)CT(4)+  4fCZ)l  = (1/2)C24.8 t  4(411  =  2 0 . 4

Til) =  il/Z)tT(Z)  t  ZCf(l,  t  f(3)])

=  il/Z)C20.4  t  Z(O.74  t  7.5)1

=  36.88/Z  = 1 6 . 4 4

T i 0 . 5 )  =  (l/Z)tTil) t  lCf(0.5,  t  f i 1 . 5 )  t  f ( 2 . 5 )  t  fC3.5)1)

= 1 7 . 9 4

T,(0.5) =  14TC0.5)  - Till]/3 =  C4C17.94)  - 18.441/3

= 17.773333

TIil) = C4TCl) - T(Z)]/3  =  C4i16.44!  - 2 0 . 4 1 1 3

= 17.766667

T>(Z) =  C4TC2)  - T(4)1/3  =  C4i20.4) - 24..8113 =  1 6 . 9 3 3 3 3 3

T,CO.5)  = C16T,(0.5)  - T,11,1/15

= C16t17.773333) - 17.7866673/15  =  1 7 . 7 7 2 4 4 4

T,(l) = C16T,(l) - T,i2)1/15

= C16i17.786667) - 18.9333331/15  = 17.710222

T3i0.5)  = C64T,i0.5)  - T,(l)1163

=  C64t17.772444)  - 17.7102221/63  =\ 1 7 . 7 7 3 4 3 1

1 0 2 OR 205 (HI



h 1’ .i-  T, T, T3

4 24.8
\

2 20.4 4 18.333333
\ \

1 18.44-+17.786667---,17.710222

0.5

3.5

tfr J .flxldx  Tws~? Sf,hj uv C O , 2 1  U~Y”  S i m p s o n ’ s  3/E  ~llb  C2,3.51
0

t  4Cfl0.5, t  ft1.511  +2ftl!I

z 10.5/3’C3.96  t  4 . 0

t  4~1.0  t  2.04,  t  2\0.74)1

= (0.5/3)(21.6)  = 3 . 6

3.5

J flx,ds  * c3h/E,Cf12,  t  3fC2.5,  t  3fi3) t  fC3.511
1

= C3(0.5!/8lC4.0  t  3C5.96’  t  317.5i  t  8 . 4 4 1

=  C3(0.5)/81t52.82)  z 9 . 9 0 3 7 5

i;r;u, 1 fixldx i:  3 . 6  t  9 . 9 0 3 7 5  =e 1 3 . 5 0 3 7 5
0

OR 205 (H) 1 0 3



7 . 9 x 0 2 4 6 8 10 12 14 16 18 20

L’;o177n  1 panel

h=lO-2=8

k = 0 ih :: 8’1: T(8) = 8:Cf!2,  t fi1Oc]/2:

= (8/2’(149  t  25! = 6 9 6

k = 1 (h z 4): T(4) = (1/2,ET(8~ t 8f(6,1

= i1/2iL696  t  RC123)l  =  8 4 0

k ; 2 th  = 2): T(2) = il/Z)tT14)  t 4Lfi4t  t f(6,1:

q - (1/2)[840 t 4r142  t EC,1  = 876

1 0 4 OR 305 (H)



TIC2

T,!4

T,(2

= CZ2Ti2,  - T!4)1/(Z2  - 1)

= C4C876) - 8401/3  =  8 8 8

= E4TC4)  - Tt8)1/3

= C4!84OJ - 696113 = 888

= C16Tli2r - T1(4)1/15

=  116(8881  - 8881/15 =  8 8 8

0 8 636
\

1 3 840 -a888
L I

2 2 876~888 +888

OR 205 (H) 1 0 5



e

J fcxjdx  x (2/24).Cf(6)  - 5fC4)  t  19fC2i t  9fCO)l
0

4

J f(x,dx = (2/3JCfiO)  t  4f(2)  t  f(4)]
0

= (2/3~C150  t 4,149)  t 1421 = 592

J fixldx  % C3(21/81Cf(4)  t  :jf(6,  t  3f!8)  t  f(lO)l

= 16/81C142  t 3(123! t 3(86, t 251 = 595.5

10

1 f cx,dx i: 592 t 595.5 = 1187.5

0

-.-.-.-*-.-.

0 2 0 e B 10

3
1 0 6 OR 205 (H)



e

J f(x)dx  s: C3(2)/81Cf(O)  t  3fC2) t  3fi4)  t  f(6)]

0 1 t6/6)C150 t 3(149) t 3(142) t 1231 = 859.5

1 f(x)dx  =  (2/3)Cf(6,  t  4fC8) t  f(lO)l
a

= (2/3)C123  t 4(86, t 251 = 328

J f tx,dx  x 659.5 t 326 = 1187.5

a

0 1

(a) J x5 dx , no  = 1 (b) j eeX  dx , no  = 2
-4 0

1/e

tc) J ed x1 dx , no  = 1
--1/P

e

!d) J (x*-x)dx  , no  = 1
--2

OR 205 (H) 1 0 7



!a!

ENTER a,b,N,MAXROWS,NUMSIG  UNIT 5'~  con
- 4 0 1 8 5

T( 1, l)=  -2048.000000
T( 2, l)=-1088.000000
T( 2, 2)= -768.000000
T( 3, l)= -788.000000
T(  3, 2)= -688.000000
T( 3, 3)= -682.666700
T( 4, l)=  -709.250000
T( .I, 2)= -683.000000
T(  4, 3)= -682.666700
T(  4, 4)= -682.666700
ESTIYATED  INTEGRAL IS T( 4, 4) -682.666700
ENTER 1 TO CONTINUE,2 TO STOP 2
stop - Program terminated.

h T,=T T,=S T e

4 -2046.
L

2 -1088+-768
I b

1 -788-j-688+-682  Z/3

1 0 8 OR 205 (H)



tb)

ENTER a,b,N,MAXROWS,NUMSIG  UNIT 5? con
0 1 2 1 0 5

T( 1, l)= .645235
T( 2, l)= .635409
T( 2, 2)= .632134
T( 3, l)= .632943
T( 3, 2)= -632121
T(  3, 3)= .632121
T( 4, I)= .632326
T(  4, 2)= .632121
T( 4, 3)= .632121
T( 4, 4)= .632121
ESTIMATED INTEGRAL IS T( 4, 4) .632121
ENTER 1 TO CONTINUE,2 TO STOP

h T,=T T,=S Te

l/Z 0.655235
$

l/4 0.635409+0.632134.
1 I

l/6  0.632943--,0.632121+0.632121

(C) ENTER a,b,N,MAXROWS,NUMSIG  UNIT 5? con
-.5 .5 1 6 5

T( 1, l)= .778801
T( 2, l)= .889400
T( 2, 2)= s926267
T( 3, l)= 0914407
T( 3, 2)= * 922742
T( 3, 3)= .922507
T( 4, l)= .020531
T ( 4, 2)= .922573
T ( 4, 3)= .922562
T ( 4, 4)= .922562
T( 5, I)= .922055
T ( 5, 2)= .922563
T( 5, 3)= .922562
T ( 5, 4)= .922562
T( 5, 5)= .922562

OR 205(H) ESTIMATED INTEGRAL IS T( 5, 5) a922562
OR 20s  (H) 1 0 9



ENTER a,b,N,MAXROWS,NUMSIG UNIT  5? con
- 2 2 1 6 5

T( 1, l)= 64.000000
T(  2, l)= 32.000000
T(  2 ,  2)= 21.333330
T( 3, l)= 18.000000
T(  3 ,  2)= 13.333330
T (  3 ,  3)= 12.800000
T(  4, l)= 14.125000
T(  4 ,  2)= 12.833330
T(  4 ,  3)= 12.800000
T(  4 ,  4)= 12.800000
ESTIMATED INTEGRAL IS T( 4, 4) 12.800000

‘a~ a = 0, b : :3

x, = 0 t 113 - 0!/2ic(l/fi)t I I

= 2.3660253 , u1  = 1

x, 0 t C’3 - lwlC~-1/fi)t 11

= 0.6339747 , Ue = 1

3

J x3dx  u c\3  - OI/PlClftx,)  t lf(x,,l
0

= r3/2!Cx1
3

t x2 31

= 1.5C13.245188  t 0.2548095,

= 1.5C13.499997)

= 20.249995

1 1 0 OR 205 (H)



DIMENSION X(3),GAMMA(3)
FUNC(X)=EXP(-X**2)*COS(X)
DATA A,B/-1.0,2.0/
DATA X/-.6618949,1.6618949,0.5/
DATA GAMMA/.5555556,.5555556,.8888889/
OPEN(G,FILE='A:PR711.OUT',STATUS='NEW')
PINT=0
DO 10 I=1,3
Y=FUNC(X(I))
Z=GAMMA(I)*Y
WRITE(G,l)I,X(I),Y,Z

1 FORMAT(lX,'X(',Il,')=',F12.7,'  F(X)=',F12.7,'  GAMMA(I)*F(X(I))='
t,F12.7)

1 0 PINT=PINTtZ
PINT=(B-A)/B.*PINT
WRITE(6,Z)PINT

2 FORMAT(lX,'ESTIMATED  PROPER INTEGRAL = ',F12.7)
STOP
END

X(l)= -.6618949 F(X)= .5089983 GAMMA(I)*F(X(I))= .2827769
X(Z)= 1.6618950 F(X)= -.0057469 GAMMA(I)*F(X(I))= -.0031927
X(3)= . 5000000 F(X)= SF834620 GAMMA(I)*F(X(I))= a6075218
ESTIMATED PROPER INTEGRAL = 1.3306590

O R  2 0 5  (H) 1 1 1



DlMENSiON  Y(4),GAMMA(4)
FtiNC(X)=EXP(-X**2)*SIN(X)
DATA A,B/-l.O,l.O/
DATA X/-.8611363,.8611363,-.3399810,.3399810/
DATA GAMMA/.3478548,.3478548,.6521452,.6521452/
OPEN(G,FILE='A:PR711C.OUT',STATUS='NEW')
PINT=0
Do lo 1=1,4
Y=FLJNC(X(I))
Z=GAMMA(I)*Y
WRITE(G,l)I,X(I),Y,Z

1 FORMAT(lX,'X(',Il,')=',F12.7,'  F(X)=',F12.7,'  GAMMA(
t,F12.7)

1 0 PINT=PINTtZ
PINT=(B-A)/B.*PINT
WRITE(6,Z)PIN'l

2 FORMAT(lX,'ESTIMATED  PROPER INTEGRAL = ',F12.7)
STOP
END

I)*F(X(I))='

X(l)= -.8611363  F(X)= -.3613681  GAMMA(I)*F(X(I))= -.1257036-.1257036,
X(Z)=X(Z)= .8611363.8611363 F(X)=F(X)= .3613681.3613681 GAMMA(I)*F(X(:))=GAMMA(I)*F(X(:))= .1257036.1257036
X(3)=X(3)= -.3399810-.3399810 F(X),=F(X),= -.2970687-.2970687 GAMMA(I)*F(X(I))=GAMMA(I)*F(X(I))= -.1937319-.1937319
X(4)=X(4)= .3399810.3399810 F(X)=F(X)= .2970687.2970687 GAMMA(I)*F(X(I))=GAMMA(I)*F(X(I))= .1937319.1937319
ESTIMATED PROPER INTEGRAL =ESTIMATED PROPER INTEGRAL = * 0000000* 0000000

1 1 2 OR 205 (H)



7.12 ?~'l#  (n,tZ)-point  Gauss quadrature fh&&&h%?uie  7.10

(a)-(d)

DIMENSION X(3),GAMMA(3),);1(3)
FUNC(X)=X**5
DATA A,B/-4.0,0.0/
DATA X1/.7745967,-.7745967,.0/
DATA GAMMA/.5555556,.5555556,.8888889/
OPEN(G,FILE='B:PR712A,OUT',STATUS='NEW')
DO 90 I = 1,3

90 X(1) = A t (B-A)/B.*(XI(I)  t 1.)
PINT=0
DO 10 1=1,3
Y=FUNC(X(I))
Z=GAMMA(I)*Y
WRITE(G,l)I,X(I),Y,Z

1 FORMAT(lX,'X(',Il,')=',F12.7,  F(X)=',F12.7,' GAM?lA(I)*F(X(I))=
t,F12.71

10 PINT=PINTtZ
PINT=(B-A)/2.*PINT
WRITE(G,B)PLNT

2 FORMAT(lX,'ESTIMATED  PROPER INTEGRAL = ',F12.7)
STOP
END

X(l)= -.4508066 F(X)= -.0186188 CAMMA(I)*F(X(I))= -.0103438
X(2)= -3.5491930 F(X)=-563.1814000 GAMMA(I)*F(X(I))=-312.8786000
X(3)= -2.01300000 F(X)= -32.0000000 GAMMA(I)*F(X(I))=  -28.4444400
ESTIMATED PROPER INTEGRAL q -682.6667000

DIMENSION X(4),GAMMA(4),XI(4)
FUNC(X)=EXP(-X)
DATA A,B/O.O,l.O/
DATA XI/-.8611363,.8611363,-.3399810,.3399810/
DATA GAMMA/.3478548,.3478548,.6521452,.6523452/
OPEN(G,FILE='B:PR712B.OUT',STATUS='NEW')
DO 90 1=1,4

90 X(I) :- At(B-A)/2.*(XI(I)tl.O)
PINT=G
DO lo I=1,4
Y=FUNC(X(I))
Z=GAMMA(I)*Y
WRITE(G,l)I,X(I),Y,Z

1 FORMAT(lX,'X(',Il,')=',F12.7,  F(X)=',F12.7,' GAMMA(I)*F(X(I))='
t,F12.7)
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10 PINT=PINTtZ
PINT=(B-A)/Z.*PINT
WRITE(6,B)PINT

2 FORMAT(lX,'ESTIMATED  PROPER INTEGRAL = ',F12.7)
STOP
END

X(l)= ,0694318  F(X)= .9329237  GAMMA(I)*F(X(I))= .3245220
X(2)= .5305682  F(X)= .3943296  CAMMA(I)*F(X(I))= 1371695
X(3)= .3300095  F(X)= .7189169  GAMMA(I)*F(X(I))= :4688382
X(4)= .6699905  F(X)= .5117134  GAMMA(I)*F(X(I))= a3337115
ESTIMATED PROPER INTEGRAL = .6321205

X(l)= -3872983  F(X)= .8607080  GAMMA(I)*F(X(I))= .4781711
X(2)= -.3872983 F(X)= .8607080  GAMMA(I)*F(X(I))= .4781711
X(3)= .ooooooo F(X)= 1.0000000 GAMMA(I)*F(X(I))= .8888889
ESTIMATED PROPER JNTEGRAL = .9226156

X(l)= 1.5491930 F(X)= 4.2108070 GAMMA(I)*F(X(I))=  2.3393380
X(2)= -1.5491930 F(X)= 7.3091940 GAMMA(I)*F(X(I))=  4.0606640
X(3)= .ooooooo  F(X)= .OOOOOOO  G4MMA(I)*F(X(I))= .ooooooo
ESTIMATED PROPER INTEGRAL = 12.8000000

1 1 4 OR 205 (H)



7.13 ~%wIN~?  s,/?dx T@a?J (a) 3-point Gauss quadrature
0

(h, 5-point Gauss quadrature

C*****PR713A*****
C*****Problem 7.13.x*****
C*****3-point GAUSS QCADRATURE for integral of SQRT(X)*****
c*****over [0,4]*****

DIMENSION XI(3),X(3),GAMMA(3)
FUNC(X)=SQRT(X)
DATA A,B/0.0,4.0/

C*****GAUSS SAMPLE POINTS (XI's)*****
c*****and  GAUSS SAMPLE WEIGHTS (GAMMA's)*****
@****from  TABLE 7.5-l*****

XI(l)=SQRT(.G)
X1(2)=-X1(1)
X1(3)=0
GAMMA(1)=5./9.
GAMMA(B)=GAMMA(l)
GAMMA(3)=8./9.
'JPEN(6,FILE='B:PR713A.OUT',STATUS='NEW')
WRITE(6,5)

5 FORMAT(lX,'Problem  7.13a,  3-Point Gauss Quadrature'/)
DO 11 I=1,3

11 X(I)=At(B-A)/2*(XI(I)tl)
PINT=0
DO 10 1=1,3
Y=FUNC(X(I))
Z=GAMMA(I  )*'i
WRJTE(G,I)J,X(I),Y,Z

1 FORMAT(lX,'X(',Il,')=',F12.7,'  F(X)=',F12.7,
t' GAMMA(l)*F(X(l))=',FlZ.7)

10 PINT=PINTtZ.
PINT=(B-.A)/B.*PIN'l
WRITE(6,Z)PiNl

2 FORMAT(/lX,'ESTJMATED  DEFINITE INTEGRAL q ',F12.7)
STOP
END

Problem 7.13a,  3-Point Gauss Quadrature

X(l)= 3.5491930 F(X)= 1.883Y300 GAMMA(I)*F(X(I))= 1.0466280
X(Z)= .4508066; F(X)= .6714213 GAMMA(I)*F(X(I))= .3730119
S(3)= 2.0000000 F(X)= 1.4142140 GAMMA(I)*F(X(I))= 1.2570790

OR 205tH' ESTlMATED DEFINITE IhTEGRAL  = 5.3534370

OR 205 (H) 1 1 5



C*****Problem  7.13b*****
C*****5-point  GAUSS QUADRATURE for INTEGRAL of SQRT(X)*****
C*****over [0,4]*****

DIMENSION XI(5),X(5),GAMMA(5)
FUNC(X)=SQRT(X)
DATA A,B/0.0,4.0/

C*****GAUSS  SAMPLE POINTS (XI's)*****
C*****and  GAUSS SAMPLE WEIGHTS (GAMMA's)*****
C*****from  TABLE 7.5-l*****

5

11

1

10

2

DATA X1/-.9061798,.9061798,-.5384693,.5384693,0./
DATA GAMMA/.2369269,.2369269,.4786287,.4786287,.5688889/
OPEN(G,FILE='B:PR713B.OUT',STATUS='NEW')
WRITE(6,S)
FORMAT(lX,'Problem  7.13b,  5-Point Gauss Quadrature'/)
DO 11 1=1,5
X(I)=At(B-A)/2*(XI(I)tl)
PINT=0
00 10 1=1,5
Y=FONC(X(I))
Z=GAMMA(I)*Y
WRITE(6,1)I,X(I),Y,Z
FORMAT(lX,'X(',Il,')=',F12.7,'  F(X)=',F12.7,
t' CAMMA(I)*F(X(I))=',FlZ.7)
PINT=PINTtZ
PINT=(B-A)/X.*PINT
WRITE(6,B)PINT
FORMAT(/lX,'ESTIMATED  DEFINITE INTEGRAL = ",F12.7)
STOP
END

Problem 7.13b,  5-Point Gauss Quadrature

X(l)= .1876404 F(X)= .4331748 GAMMA(I)*F(X(I))= .1026308
X(2)= 3.8123600 F(X)= 1.9525260 GAMMA(I)*F(X(I))= .4626060
X(3)= .9230614 F(X)= .9607608 GAMMA(I)*F(X(I))= .4598477
X(4)= 3.0769390 F(X)= 1.7541200 GAMMA(I)*F(X(I))= .a395724
X(5)= 2.0000000 F(X)= 1.4142140 GAMMA(I)*F(X(I))= .a045304

ESTIMATED DEFINITE INTEGRAL = 5.3383750

OR 205 (H)


