EE2030Linear Algebra

homeworkil

Reference solution

1. a=0, a=2, a=4, can make A be a singular matrix.

2. (1) rowl~j combination
(2) True
(3) False
(4) U is the diagonal matrix

3. (a) d=0,c not equals to 0
(b) d=c=0
(c) a,b have no effect

4.
[1 000 1 0 0 []] 1 0
1/2 1 0 0 0 1 00 0 1
En = 0 010 Eg = 0 2/3 10 s 0 0
0 001 0 0 01 0 0
1 0 0 u]
1/2 1 0 0
EI:{E:EZEEJ = ]..."'.'i '3..-".;‘1 1 ()
1/4 1/2 3/4 1
5.(a) True
(b) False
(c) True
(d) False
6.



1 00 1 00

Esy =11 1 olandEs; = | 0 1 0] produce zeros inthe 2, 1 and 3, 1 entries.

0 01 -4 0 1

1 0 0

-4 0 1
result of both E’s since ( E3y Eay )A = Ez(Eay A).

Multiply E’s to get E = E31Eqy = l 1 1 0f.- Then FA =

210
0 1 1] isthe

01 3

7. The matrix Cis not invertibleifc=0orc=2orc=7.

1 —a 0 0 1 a

_ 0 1 -bp 0]. 01
The inverse of A = sA ! =

0 0 1 —c 0 0
LO 0 0 1 0 0
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be a good example for the cofactor formula A~! = CT/det A in Section 5.3)



10.

11.

12.

-a aa a. -1 ] -a a a a ] a # 0 All of the

abbb 5 | b—a b—a b—a b # a multipliers
= . Need

abecec 111 c—b c-b c#Fbaref;; =1

abcd  paa sy i | d—c_ d # cforthis A

(a) Multiply LDU = Ly D,U; by inverses to get L{‘LD = DU UL, The left side
1s lower triangular, the right side is upper triangular = both sides are diagonal.

(b) L.U, Ly.U, have diagonal 1's so D = Dy. Then L;‘L and U, U1 are both 1.

01 0|0 0 6 1: 2. 8
PA= |0 0 1 1 2 3| =10 4 5/ isupper triangular. Multiplying A
1 0 0|0 4 5 00 6
on the right by a permutation matrix P, exchanges the columns of A. To make this A
lower triangular, we also need P; to exchange rows 2 and 3:
1 1 6 0 0
PLAP, = 1| A 1 =15 4 0f-
1 1 3 21
1 [n 12 1 [2 11
PA = LU is 1 0 3 8! =10 1 3 sl. If we
1 lz 11 0 1/3 1 I_ -2/3]
1 1 ’2 1 1
wait to exchangeand ayz isthepivot, A = LiP/Uy = |3 1 1]]0 1 2
1 1 .0 0 2




