M242 Hw5 (S. Zhang)
7.7: al-ad.
7.8: 6-8,13-15,20-23,28-33,49-51,78-79.

1. Compute by the trapezoidal rule with h =2 and h =1 (2
methods) and find the error bound each time

4
/ 822 dx
1

e ans: Exact solution 168.

h=3, zg=1lz1=4, n=1
1 1

Th=s = h(5 f(zo) + 5 f(21))

=204

Ky = max [f"| =16(1) = 16

a<z<b

(b—a)?®
<
|Br| < Ky s

=16(3)*/(12-1%) =36

Actural error is 168 — 204 = —36.

h:157 $0:1,$1:2.5,$2:4,7’L:2

Tirs = 2(3 f(20) + f(a1) + 5 (22))

=177

(b—a)’
12n2
=16(3)*/(12-2%) =9

|Er| < K

Actual error is 168 — 177 = —9.

Method 2: (Save more function evalutaions than the mid-
point rule)

Th=15= %ThZS +h(f(2.5))

=204/2 + (3/2)(2(5)%) = 354/2 = 177.
2. Given

2+sin 8
/ f(xz)dx, Rp—o =0, Lp—p = 512; My—_y = 32,

in8
Find

Th=2,Th=1,Sh=1-

e ans:
1 1
TL RL 7LL
=g }+2 F
1 1
T ~T. — M.
h=5 2h+2 2h
S T: +2M
h=glon g Mon
Theo = 1R + 1L = 256
h=2 = 5fth=2 + 5 lh=2 =
1 1
The1 = zTh=a + - Mp—o = 144
2 2
1 2 320
Sh=1==Th= —Mp—g = —
h=1 3 h,2+3 h=2 3
1. (7.8:8) Find
/°° zdz
o (z2+2)?
e ans:
uw=2%+2, du=2zxdx
/OO xdx
o (2 +2)2
du/2
1 1 5 -1
= — — — — 2
7t = (g +2)
1
=0—(—=27") ==
(—527) =4
2. (7.8:31) Find
[
—2 374
e ans:




3. (7.8:50) Find out the convergence:

002 —x
/ te dx
1 X

® ans:

[ o=t =
1

The (smaller) integral diverges = the (bigger) integral di-

verges.
o) 2 —x
/ te dr = 00
1

X



