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EGN 3420 Exam I Name
Fa 2000

SHOW ALL WORK!

Problem 1 (30pts)

For the function f(x)= %x- shown below.

flx}=sinix)ix vs, x

1.5 ! I ; I I :
.
1=+ 4 '. :
0 :
i :
i i i
05 I L P | [ 1 1
] -4 -2 a 2 4 3

a) Find fa(x), the second order truncated Taylor Series expansion of f{x) about xo =,

b} Use fa(x) to approximate f{0).
c) Defining f{0) as

Lim f(x) = L:’m[ﬁ:x}

I x—0 x—=0

Use L'Hopital's rule to find f{0) and the true error Et at x=0.
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EGN 3420 Project 1 — Taylor Series Expansion

Write a MATLAB program to do the following:

a) Find the truncated Taylor Series expansions f,(x), n=0,1,2,...,9,10 about the point
x, =0 for f(x)=cosx. Graph f,(x), n=0,1,2,4,6,810 along with f(x) over the
interval 0 < x<2x.

b) Use f,(x), n=0,1,2,...,9,10 to approximate f(z/3)=cosxz/3=0.5 by filling in the

table below. Express all answers to 14 places (format "long" in MATLAB) after the
decimal point.

n flmi!3)=cos(x/3) S (7!3) E = filmn/3)-f(x!3)
0 0.50000000000000 1.00000000000000 -0.50000000000000
1 0.50000000000000 1.00000000000000 -0.50000000000000
2 0.50000000000000 0.45168864438392 0.0483113 55610608
3 0.50000000000000 (L45168864438392 0.0483113 5561608
4 0.50000000000000 0.50179620150018 -0.00179620150018
5 (0.50000000000000

6 0.50000000000000

7 0.50000000000000

8 0.50000000000000

9 0.50000000000000

10 0.50000000000000




¢) Repeat Steps 1 and 2 for x, =7/4.

n f(xi3) [ (m/3) E,.=f(x/3)-f,(x!3)
0 0.50000000000000 0.70710678118655 -0.20710678118655
1 0.50000000000000 0.52198665876328 -0.02198665876328
2 0.50000000000000 0.49775449140343 0.00224550859657
3 0.50000000000000 0.49986914693004 0.00013085306995
- 0.50000000000000

5 0.50000000000000

6 (.50000000000000

7 (1.50000000000000

8 0.50000000000000

9 (1.50000000000000

10 (0.50000000000000




d) Repeat Steps 1 and 2 for x, =x/2.

f(x/3)

f.(x/3)

E, = f(z/3)-f,(x/3)

0.50000000000000

0.00000000000000

(.50000000000000

0.50000000000000

0.52359877559830

-0.02359877559830

(]

0.50000000000000

0.52359877559830

-0.02359877559830

0.50000000000000

0.49967417939436

0.00032582060563

0.50000000000000

0.50000000000000

0.50000000000000

0.50000000000000

0.50000000000000

Ll I = T e I = T L R Y - RS ]

0.50000000000000

0.50000000000000
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f(x)=cos(x) and nth Order Truncated Series (n=0,1,2,4,6,8,10)
2 T 1 T 1 I I

15F f4(x) 18(x) ]

f0x)

D5 f(x)=cosx

x0=0

flx)=cos(x) and fn(x)

i
(4]
T

-1.5




TR

f(x)=cos(x) and nth Order Truncated Series (n=0,1,2,4,6,8,10)

15

f(x0)=cos(pi/4)

T

T

4 (x)

I I T

f8(x)

o
wn

f(x)=cos(x) and fn(x)
o

S
on

-1.5




f(x)=cos(x) and f(x)

f(#)=cos(x) and nth Order Truncated Series (n=0,1,2,4,6,8,10)

1.5

f10(x)
*0=pi
i \
I
|
I
o5} : -
1
| f(x)=cos(x)
P 1
f0(x)
15+ 1
_2 1 1 1 1 1 |
0 2 3 4 5 6




