Programming Test Problem #
Method of Newton-Raphson
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Iterative Solution
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‘ Termination Criterion

X9 X0 < ¢

Say, £ =107°




Questions to be Answered

f(X)=x"°-6.37=0
f,(X)=sinx—0.5x=0



Programming Test Problem #2
Lagrange Interpolation

Test Date: December 12, 2014



Given Data

0.1 1.20998
0.3 1.68847
0.45 2.09434
0.62 2.59304
0.75 2.96104
0.86 3.33271
0.91 3.48612
0.93 3.54692
1.15 4.17276

1.30 4.51711



Tasks to be done

Determine the values ot y with Lagrange
interpolation when x equals 0.2, 0.4, 0.6, 0.8, 1.0
and 1.2 respectively.

Compare the interpolated values with the
corresponding exact values obtained according to

y =€*(cosX+sinx)

A FORTRAN program is attached.



PROGRAM LAGRANG (INPUT s OUTPUT )

c \
C USING LAGRANGIAN

REAL L(10)

DIMENSION

INTERPOLATION FORMULA

X(101, Y(10)

DATA X 7 Ui » U3 s De45 » (1g62 , Ue?75 ,

+

Qe806 » Ue91,

De93 , 1.15 , 130 7

DATA Y /7 1,20998 , 1.68847,2.09434,2.59304,2.96104;

+

PRINT 10

333271 , 30486125305469254417276, 4451711 7

10 FORMAT(?X:#X#,OX,#PHI(X)¢’4X)#EXACT Y#)

N=1¢ 4
DO 20 XX = 0e25 1425 , (42
PHI = 060 ;
DU 30 K = 1,N {
C :
PRO = 1,0
DO 40 I = 1,N
IF (I.NEeK) THEN A
PRO = PRO* ( XX = X{I) ) 7 { X(K)=X(I))
ENDIF
40 COHNTINUE
PHI = PHI + pRO * Y(K)
30  CONTINUE =
C COMPARE THE RESULT (PHI) WITH THE EXACT VALUE
¢
EXACT = EXP(XX)I%(COS (XX) + SIN(XX))
PRINT *(4X,3F1045)%, XX, PHI, EXACT
20 CONTINUE
END
X PHI(X)  EXACT Y
«20060 2490639 1,43971
«40000  1,84721 1,95501
«60000  2.55u64  Z,53271
«80000  3,13414 3,14705
100000  3,77633  3,75605
1620000 4007466 4429755



