Q1
Given f(x) = e*, forx=0,1, 2, 3 Determine f'(3) and f"(2) by using

a difference formula and determine the error at each case

X f [ (xg,x)) S (xg,x,,x,) S (xg,x,x5,x5)
0 1
2.718-1
1 2.718 =1.718 B
-0 4671-11718 _, o,
2-0
2 7.389 7.3892—?.718 4671
- 4013-2953 _ .oos
3-0
e — 12.697 —14.671 4013
o 0 12,697 3-
3-2
3 20.086

J@)=yo+(x —xo)f (xg,x)+(x —xo)(x —x)f (x4,X,%,)

+H(x —x )X —x )X =x,)f (XX 15X 5,X,) Feeee.

£ () =1+ —0)1.718) + (x —0)(x —1)(2.953) + (x —0)(x —1)(x —2)(0.3533)
f ) =118+ (x +x —1)(2.953) +[(x —1)(x —2)+x (x —2)+x (x —1)](0.3533)
£'(x)=1.718+2.953(2x —1)+(0.3533)(3x > —6x +2)

£ "(x) =5.906+(0.3533)(6x —6)
£'(3) =1.718+2.953(2(3) —1) +(0.3533)(3(3)* —6(3) +2) = 20.3693
EROR =le’ —20.363 ~0.277
£ "(2) =5.906 +(0.3533)(6(2) —6) ~ 8.0258

EROR = \ez —8.0258\ ~0.363



Q2

Determine the solution of fﬂlrlxg dx ;by Trapizoidal, take h=0.1

X [ fO) [m]mfe)
0(.)1 0.9199 12 1.9198 Jof z%[f (o) +2f (x)+2f (x2)
02 0992 |2| 19841 A2 (x, )+ ()]
03] 09737 2| 19474 |
04] 09398 |2 1879% || 1+1x _dx ~ %(16.7001)
05| 08888 | 2| 17777 |
06| 08223 | 2| 1.6447
07| 0.7446 | 2| 14892 L
08| 06613 | 2| 13227 | 7 = 0835005
09| 05783 | 2| 1.1567 "
1 0.5 1 0.5
16.7001

Determine the solution of f;ﬁ dx ; by Simpson's method take ,h= 0.1 @
X | f () m|mf(x,)

1 1 1 )
01| 0995 |4 3906 | LS %=
0.2 0.992 2 1.984 ﬁ[f(xo)+4f (x)+2f (x,)+4f (x,)
03] 09737 | 4| 3.8948 3
04| 09398 | 2| 1879 Pt A ) )
0.5] 08888 |4 | 35552 | 1 4021 550680)
06| 0.8223 | 2| 1.6447
07| 07446 | 4| 29784
0.8 0.6613 2 1.3227 f011+1x3 dx = ( 0.83562)
09| 05783 | 4| 23132
1 0.5 1 0.5

25.0686




Q4

Evaluate f'(1.2) and f"(1.2)

X 0.6

0.8

1.00

1.2

y | 0.329287

0.359463

0.367879

0.3614

33

Using Backward differential formula

f ”(x) —

3 (x)—4f (x —h)+f (x —2h)

flx)=

2h

3(0.361433) —4(0.367879) +(0.359463)

£r1.2)=

£'(1.2) = -0.069385

2(0.2)

2f (x)=5f (x —h)+4f (x =2h)—f (x =3h)

f'(x) =

h2

2(0.361433) —5(0.367879) +4(0.359463) — (0.329287)

(0.2)?

~—0.1991



