
Math 128A: Worksheet #7

Name: Date: October 19, 2020

Fall 2020

Problem 1 (4.6 #1 c,d). Compute Simpson’s rule approximations S(a, b), S
�
a, a+b

2

�
, and S

�
a+b
2 , b

�
for the

following integrals and verify the estimate given in the approximation formula:

c.

Z 0.35

0

2

x2 � 4
dx

d.

Z ⇡/4

0
x2

sinx dx

1

C
.
a-- O ,

b -
- 0.35

, atzb⇐ 0.175 , h=bE=O . 175 ; Stx) = ¥4
SO , 0.357=8 (a,b) = G- [8cal t48Cath) tfcbD-O.MIL#yt4oi.TsI4toZzT.-y]

I -0.176821569 . . .

SCO, 0.175) = S (a , ALI) = [Had +48CatE) tflatbz)) x- 0.087724382 . . .
Scotts, o. 35) ⇐ S (atzb , b) =WII[fcatbz) +4 flatbzxhz) tfCbs]x - O. 0890952 . . .

Sf
's

¥4dx = - 0.17682002012 . . .

← composite Simpsons with a- 10,000

IS:"¥ydx - (510,01753+510.175,0353) 1=9.90084×10-8 ← I;KbefhYs !at
/ SCO, 0.35) -SCO, 0.175) +Sco . 175, 0.35)) ) x 1.45011×10

- b

/ SCO, 0.35) - o.O . 175) +Sco . As, 0.35)) ) re 9.6674×10-8
) "%F£m '
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Problem 1 (4.6 #1 c,d). Compute Simpson’s rule approximations S(a, b), S
�
a, a+b

2

�
, and S

�
a+b
2 , b

�
for the

following integrals and verify the estimate given in the approximation formula:

c.

Z 0.35

0

2

x2 � 4
dx

d.

Z ⇡/4

0
x2

sinx dx

1

C
.
Here

,
a = O

,
b = 0.35

, at = 0.175 , and h=Cb = 0.1*5 .

Now
,
S ( a, b) = I [Has +4 f Cath) tf lbs] =s[o÷y t 4.0¥14 t ÷eI]

= 01¥[-12-2.01543064084-0.51579626048] re - 0.17682156924373
Also

, S(a, ATI) = [Stat48Cath)t Kati)]= 0.1ft [o¥yt4⇐=y t o?¥y] I- 0.08772438286
5.(att , b) =t¥[fLatI)t4f(att E) tfbb5f-0.MIL#zy-t4o*-yto.ssEyJ= - 0.089095736273.

Finally , S!
" ¥4 dx = - 0.1768200201218

Now
,# Sca, b) - Sca, atbz) -SCE , b)HIS co, or357 - SCO, 0.175) - SCO..175 , 0.3531=9.6674×10-8
IS:"¥adx - Slo, arts) - Scotts,0.391%9.9008×10-8←ap¥

d. Here , a = O
,
b-- E , att -- F , and h=b = tf .

Slo,EekSca,b) = I [Hast Cath) tflb)] = #[or41¥12since)t (E) 'sinCEDso .
08299568897

Sfo ,Fk Sca, a¥)=g[fCa7t4HatE)tfCatI5f=E[of 4(E)horn STEEP sin#] - 0.00583157972
SEE.IE#CatI,b)=lhkIC8CatI)t4(atbztEStfCb5f--ECCFfsrn +4(FEI's.me#tfFI2sinEETf=O .

0828776242

Finally,
"'
Hsinxdx- O.

08875528444

Thus
, its 1 Sco. - Sco , tf) - SEE , 1=4.7569×10- s

1ST"xzsmxdx - Sco ,es) -SEE , 1=4.6080×10757 APPFame!



Problem 2. Let I(a, b) and I
�
a, a+b

2

�
+I

�
a+b
2 , b

�
denote the single and double applications of the Simpson’s

Three-Eighths rule to
R b
a f(x) dx. That is,

I(a, b) =
3h

8
[f(a) + 3f(a+ h) + 3f(a+ 2h) + f(b)],

where h =
b�a
3 . I

�
a, a+b

2

�
and I

�
a+b
2 , b

�
are defined similarly.

Derive the relationship between

����I(a, b)� I

✓
a,

a+ b

2

◆
� I

✓
a+ b

2
, b

◆����

and

�����

Z b

a
f(x) dx� I

✓
a,

a+ b

2

◆
� I

✓
a+ b

2
, b

◆����� .

What does this tell us about estimating the error of our numerical integration?

2

First
,
we have that Sbafcx)dx= Ica ,

b) - 3hL f'"Ces) for some Seca, BS .
Also

,
from composite three- ergths integration ⇒h

m y

Sabscxldx -- Ica .at#tICaE,b)-Cbg-oICEI8'
" (5) for some Fela , b)

.

-

this error term canbederived

similarly to that of composite Simpson's .

Thus
, Ica

,
b)- stiff"' (g) = Ica , a¥JtI(¥ , b) - 38%-68445)

= Icons attest ICE , b) - 3¥08"" (5)

Assuming 5=5 , Ica , b) - Ila , tatty - I (atte ,b) action- photo) (E) = Etch
' f'" (E)

On the other hand
, 578¥ - Ica,aid) - ICatz ,b) =÷h5fL4Y5=E¥ohs8"" (5)]

Thus
, lsisexldx - Ica, att) - IGE .bg/=TsfsIohsfHY55f-ts/ICa,bl-Ila,atI)-ICatI , b) I



Quiz #3*2

Suppose you have somemethod 4h) to compute M ,
and you know

M= 20h) t k, h tKahZt Kz list . . . (for every h)

Ca) Use Lch) and 443) to produce on Olli) approx . , call Lzlh) .
Ci) M = Lch) t k ,htKent K¥3 host . . -

M = LCE) t KE tkz⇐I't Kz LEI't . - .

G) M = LEE) t ki Est Kz had tkz Eat . . .
3 (2) - Cl) : 2M =3LCE)-Lch) t O - h t ka

'

h't Ks
'
h't

. . .

M = ELLE) -Elche) t ki h2 t kg' Nt . . .
-

↳Ch)

(b) Use Lech) and ↳LE) to produce an Ochs) approx of M , call ↳Lh) .

Ci M-- ↳Ch) t kih2 t.kz' list . - .

G) M= ↳Es) t ki HI tks' t . . .

912) -U) : 8M = 9kHz) - Ldh) to . h't kz
" htt - - -

M -- FLI!) - f-Ldh) t Ks" Chs) t . . .

-

= bad .

↳Chl --2g. . Chs) t
Chita

zj- I - l
.

Rookardson's Extrapolation:
M -- N Chl tkhtkzhtkzh't . . . ⇒ Nj Ch) -- Ng . .(E)zN¥ZI -l - l

M -- N Ch) t k,h't Kah" t . . . ⇒ N
;Chl = N;- i LES tt¥#

G) If Iwant to compute ↳Ch) , I need to know LEE) for
which values of cod?

Luis
uses
> Lach)
x > ↳ (D .

⇒ a- I , 3,9

K¥ HLF)


