
Homework Solutions 7

(I) Joel Friedman

(2) (a) Ans : absolute error 7
.
99 ... 16

relative error 5
,
08 ... /81

(If trueVal-E and

monoal = Co + (2 .005) C ,
where MATLAB

finds : [ii] via

- = A [] .
A : [201] ,

then

absolute error-/trueVal-moncall
and

relative error - manarl



2(b) absolute error - 6
,
16... 16

"

relative error = 3 . 91 ... * 10 "

2(c) absolute error - 1 . 28 ... 186

relative error = 8
.

16
..

x187

2(d) candIA
,
Inf) in MATLAB gives

I
.
19... < 18

A : (20
.

01)
,
so

1) [in]Ily = max(latbl
,
kid) = 3

[B" = 100 199E Jac I
SoII All

,
F 18 . 4

so(IAlly IIA"ll = 10
"

12 = 1
.

2x16"



Ele 62x10" · 1
.
11
..

4184 = 1
. 3 + 18

.

2/f) absolute error - O

relative error = G

2(9) absolute error =2.
22

...

18

relative erver = 1 . 46 ... 18
%6

3(a) (i) &2 = 1 .
6498596

...

(ii) condA ,
Inf) = 5 . 37.

.

< 103

(b) (i) 56 = 1 .5492553 ...

13

(ii) cond (A
,
Inf) - 5 .

59 ... 10

(i) & = 1
.
515625000000000

(ii) cond (A
,
Inf) = 5

.
48
..

x 104

(d) (i) 88 = Inf

(ii) Lond (A , Infl = Inf



(e)p(2 + y(0-2)

- C
.
+ (2 + y(84)c , + (2+y10 ) Cz

and each term is a polynomial of degree
= 2

. Similarly 9/2xy100) is a polynomial
of degree 12 .

Hence fly) is also a polynomial of

degree 12 .

f(0) = p(z) - q(2) =-F = G

f(x) = p(2 + 104) - q(2 + 10% = 5 - 5 = 0

similarly f(2) = 15 - 5 s = 0
.

(f) Sincef is polynomial of degree 2

and f has three distinct roots (y50 , 1,2)
we have f(y) = 0 for all

y
(i

.e

. > is the zero polynomial) .

Hence

p(z + 10 y) = g(2 + 10%y) for all y,



-z = p(2 + 10 (t)) = g(2 + 10
% (t)) = 06

(g) Similarly

g(y) = g(2 + 10y) - r(2 + 10
=

y)

is of degree 12 with roots
y : 0, 1 ,2

,

So q(2 + 10
%
y) = r(2 + 10

7

y)

is an equality of polynomials.
Hence

- = g(2 + 18
%

(i) = r(2 + 8(2)
-

&z

[And for anyne I we can define
Ye

,
or even for

any
tell we can

define 4t
,

and all these at

are independent of t .]



(4) (a) HANG = 3+ & (from the bottom

4 + E

row) 115'ly--(from the top rowl
E

(b) Since the bottom row of A has

entries of same sign ,

# /I a [i] /Io = Hallo /Killo
(see Homework 6) : similarly , since

the top row of A has entries of

opposite sign , we have (Homework 6)

IA"fillo = LollalG]
Moreover

Il (2)Ilo = /Is i (i)lle - 1w/)LIII



and

II (10 = 10111 (ii)
o

and combining these with () we get

Il "(-]ll. = /Allo II (i) ll

Cof course , you can alternatively do the
direct calculation

.)
(C) The previous part implies that

(eg 3) is satisfied for

ETerror - ] , Fie [i]

and (eg 4) gives

-

Xerrow" 1 Ferrow
- (2:3

-

2)[]

- (2
+ 2 =][ !]



-(Jo

and (295) gives

- -

X
approx

=

true
* Xerror

So

-Xespra(s)-[i] + [***]

CaB
Kapprx(0) = [i] = Rive in (c)

15) la) Reltrrowa /X simplerk) , X simple (d)

allo
: 2,

II [i]ll



RelErrow
as

(A X simpler (2) , A Xsimple (c)

-

11 BLiJulla 11 [i' 2+=] [i] 4/1
-

1) BLI]IIc II (izia][i] Ico

·lo -
11 [ii] II

Hence the ratio of these two expressions

equals
21/(A) = 23

(b) Xappoax(w) - X(25/g)

~ (i) + (**]%- ((i) +(i)



- [ "] - (i)
- ((: ) - (2))(f)
· (i)(5) : (0]

Hence

Xaprox(G) - x(26(a)(la = If

Also
11 </ 2 (11) : /I [ , ]1

= max()1 + 2n)
,
(1 -2)

?
1 + 24 if 40E 1 2 if z



2
, I for all in

Hence

Il Xaproax(w) - X(25/3) Il c

11 x/28/6) Il

H = 181 .



6(a)

A <orat); 2.2] (i) + (i) n)
~ (3 :=]"[i]n : /stand

Hence
A E = (the above with n=0

- (iia]

B Japprox (2)
- [ii]* [x!Yo)12] applied to A Jappoxtyl

~ (ii 3- an - 3)/2) : [in]
and

B = (the above with 30) : (3)



So :

Rel Errorco (Approx ,
Ac

~ Ian] Ilo/II Call
.

-A: It is
Rel Error B Japprx(BC) -

(lEllo/l)[i]llo = M1/3

So

9: Relfrror on (B Tappex1B) = G . My = 3 t

6 + 25
-

> Relfrowp)A Capprox
,
Ac)

-> (2) (A) = G I re



Since 3(y) > 2 (4),
(17) holds

.

(b) Instead of (15) we have

Rel Errorg) Tapprox) &) , Tapprox (4)

- 12 + 79+3
Ralfrarco (Bapprox) , A F

approx
(d)

E

We get (17) with 63 replaced witha
and EM) replaced with Rappexlot, i . e.

9 Rel Errorg) Tapprox)&) , approx
(4)

- 12 +79 +3
Relfrarco (Bapprox) , A F

approx
(d)

E

Since approx) is a more complicated



expression than <(2) , I did not

ask you to explicitly verify the

inequality above. )


