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Numerical Integration
Tutoring Sheet #6 — Solution

1. Obtain the expansion of the following functions as indicated :

a. f(x) = e? according to powers of x
x> x°
e =1+X+ — + —+ ...
2! 3!
X
> X x/2) x/2
g, X, 2y (x/2)
2 2! 3!
> x x2 X
e =1+ —+ — + —+ ...
2 8 48
b. f(x) =Inx according to powers of x - 2 ;using Taylor’s:

xa)

F(x)=f(a)+2=2f(a)+ (x- )f"(a) (x-a)

f(2) = In2

f(x) = x1 =FQ2) =%

' (x) = -x2 =(2) = -

() = 2x° =" (2) = Ya

x-2 1(x-2) N 1(x-2)
4 2 4 3

c. f(x) = cos’x  according to powers of x
3

' (a)+ oo

Inx = In2 +

cos®>x = 1- — X'+ —Xx* - ...
2! 41
d. f(x) = 5 according to powers of x
1+x
1
> =1- X2+ xP=x®+
1+x
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P4+ —x°- =x

3 5 7

jldxzzJ(l—x2+x4—x6+....)dx=x-
* 1+ X

2. Use the expansions of €7, cosx and sinx to show that :

ix ..
= COSX —+ ISINX
5

e =
§ *oxr xt ox
€ =1+X+ — + —+ —+— ...
2! 31 4! 5l
i iR i itxt e
=e" =1+ ix+ + + + o,
2! 3! 41 5!
i x> x* X! x°
=1 4ix- — - i—+ — +i— 4.
2! 31 4] 5!
“ X2++X4 X6+ S X3+X5 )
=@Q-— — - X-— + —+..
2! 4! 6! 3! 5!
= cOosX + isinx
1sin x
3. Evaluate using expansion, the following integral : | —— dx
0
_ x> x* X sin x x> x* x°
SINX=X- — + —- — ... ; —=1- — 4+ —- — ...
3! 5! 7! X 3! 51 71
sin x x* x° X° x° X’ 1
I— x—J.( — ——+.)dx=x- + -
357 3x31  5x51 7x7! |0

0
= 0.946
4. Using the expansions of €* and sinx , cosx ,find the expansions

of the following:

a. e1—sinx — e—le—sinx
x> x° x> x> X
e =1+X+— 4+ —+ ... ;o SiINX=X- — + —- — ...
2! 3! 3! 51 71
. x> x X . o
-Ssinx =-X+ — - —+ — ... replace this by x in e
3! 5! 7'
X DR ( Xoyetexa Xy
—(- —(-xX+ — ..
3! 3!

e—smx_ 1+ (—X+ -~
3!
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— 1 + X_3 + i 2 2X_4 +l 3
= 1-X 3 T o (x“ - 3l o) 3l [(-x)°....]

1, x
= 1-X — X - — ...
2! 3!
4
elsin — glgsinx — l (1-x+ ix2 X )
e 2! 3!
b. e* cosx
2 3 X2 4
1+x+—+ —+.)1Q- — + —
T TR TR,
x> x*
=1-—+ —.
2! 41
x> x°
X=- —+ —.
21 4l
x> x* x°
o e
21 2121 2141
x> x° X’
+— — + —
31 312! 3141
x> x X
=14+ X — - — - —
3 6 30

5. Use simpson’s rule as indicated to evaluate the following integrals:

2
a. |e” dx with 5 ordinates = 0.747

b.) | InxdX with 9 ordinates = 1.2958 ;

P C— ) O ey

Compare your answer with a precise answer obtained by integration by
parts or otherwise:
3

3
jln XdX = xInx — x L =3In3-3—(1In1—-1) = 3In3 — 2=1.2958
1
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