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SOLUTIONS

1. (a) We construct the table:

i f9O@)  f9(0) ki
0 re® 0 0
1 e*+ze® 1 % = é
2 2e* + xe® 2 % = %
3 3e” + xe” 3 % = %
4 4e” + xe® 4 % = %
@it twe i 5=y
So we see that
T _ 1 Lo 15 14 _ - 1 i
(b) We construct the table:
i f(i)gx) FO(1) k;
0 x2 1 =
- 1 i
1 §I 23 5 m
1 -3 1 1
2 i 1 ~1@
s % s
4 I _ 1 _ 15

- i (=1)-1.35-(2i—3) _2i=1 i41135(2i—3 P41 13523
i (_1)( ) 2i( ) p— %3 (—1)it! 25 ) (—1)itL 2i(g!) )

So we see that
1 1

\/E:1+§(;c—1)—Z(x—l)%r—(x—1)3——(g;—1)4+---




(¢) We construct the table:

i F9(z) FO(3)
0 sin(27) 1 3
1 2 cos(2x) 0 0
2 —4sin(2x) —4 5
3 —8 cos(2x) 0 0
4 16 sin(2z) 16 e
i (odd) (—=1)= 2icos(2z) 0 0

i (even) (—1)22isin(2z) (—1)221 (2%

So we have that
' 1 4 ™2 16 T\ 4 L (—1)i2% T\ 2
sm(2$):a_i(x_1) +I(x_1> _.“:Z (2i)! <w_1) '

(d) We construct the table:

j £ (z) -2k
0 a 16 16(10!)
1 —4x7° 512 (1)
2 2026 % 642—%!)
3 —120277 158 1218(?’)!)
A 840z% e e

i (<1456 (i+3)Ja () 12558 4500

So then
1 20 120
4= 2 2)2 23 4 ...
S T TR T A ToT AR R YT A
1l =456 (i+3) ;

2. Since —1 <z <1, we have
FO(z) = 3e” + ze® < 3e + e = 4e ~ 10.87.

Furthermore, |z — p| = |z| < 1. Thus

4
Ro(z) < 3—f 1~ 181,
Following the pattern which can be observed in the table we generated for Question 1(a),

we can see that
fUV () = 11e" + ze” < 1le e = 12¢ = 32.62,



Now

3. (a) We have

(b) We have

(¢c) We have

(d) Observe first that

Now we know that

12
Ryp(z) < 1—; -1 2 0.00000082.

£ (201 1)!

. 6 G _1 ! 6\27+1

s1n(x):§(2(i+)1),( ot
o - ( 1)2 1246
_;(2@'+1)v '

I (222 Zin(1 — 22) — In(1 + 2.
(1550 ) =tu(1 = 20) ~ u(1 + 20)

1+ 2x

In(1+ x) :Z (i+)1xl+1
i=0



SO
e (_1)1' ) e (_1)i(_2)i+1 ) oo (_1)2i+1 )
In(1l — 22) = — o)t = A S DA & 5 S (b i
n(l - 2z) ;Hl( 7) ; i+1 ; i+1 "
— (=1)" . — (=12
In(l+20) =y = (20" =) st
=0 1=0
and so

1—92r¢ > (_1)27L+1 ] s (_1>i2i+1 )
1 — i+1 i+1
n<1—|—2x> ; i1 ;) i1
_ i (_1)2i+1 _ (_1>i2i+1 it
t+1

2L ()
= € .

1+ 1

=0



