Linear Algebra
Problem Set 1 Solution Spring 2016

1. (15pts)
1 1 - 2
A Ib) = [ . ] [ .
1 1 k2—5 0 0 k2 —2+k

(@) if k#x2 ,Ax = b has a unique solution.

1 1 -1 |2
(b)if k=2— [O 1 2 |1| ,Ax=b has infinitely many solutions.
0 0 O 0
1 1 -1 2
(c)if k=2—1(0 1 2 ,AX = b has no solution.
0 0 O —4
2.(10pts)
atb+c=p; 11 1 [P 11 1 P1
a+2b+4c=p,=>|1 2 4 [P2| > |0 1 3 |=P1tDP2
a+3b+9%=p; l1 3 9 Ips 0 2 8 I=p1+p3
1 1 1 P1
0 1 3 —p1t+ P2 , there exists an arbitrary polynomial for all values
0 0 2 IP1—2p2+ps
of p1, p2, p3.
3.(10pts)
RGY
123(7)12 3 (2)12 3 —§>123
4 5 6 0 -3 -6 0 -3 -6 0 1 2
7 8 9 0 -6 -—12 0 O 0 0 0 O
RG? 1 0 -1
0 1 2
0 0 O

It is impossible to transform

1 2 3 1 0 0
4 5 6finto [0 1 O0f.



4.(10pts)
3 a bI"=c¢1 3 2]"+c[2 6 4]T+c[1 1 1]7

1 2 1 |3 1 2 1 3 1 2 1 3
3 6 1 |lal=|0 0 -2 |-94a|—=>|0 0 O 34+a—-2b
2 4 1 1b 0 0 -1 I-6+5b 0 0 -1 —-6+5b
3+a—2b=0-a=2b—3,aandb are arbitrary constant.
5.(10pts)
$1:x > $5:y » $10:z
{ x+y+z=32 | 1 1 1 32]
x+5y+102-100 1 5 10 100 0 4 9 Il68
X -5 20
[ylzc 91+1]8 (x,y,z) = (20,8,4)
z —4 4
6.(15pts)
1 0 O (1)1 0 OR(l)O -1 0],w[0 -1 OR(l)O 1 0
01 0 110 11 021 o oflZ]1 0 0
0 0 1 0 0 1 0O 0 1 0O 0 1 0 0 1
7.(20pts)
(a)False
1 1 1 1 2 3 12 15 18
A=1|2 2 1|,B=|4 5 6|,AB=|17 22 27
3 3 1 7 8 9 22 29 36
(b)True
a1 alD
a D
Let BC =D ,then AD = | /(D =|""| ,a,=as,a,D = asD
an a,D
(c)False
_[a b 1 21_11 2 a+b 2a+2b]_J[1 2
LetA_[c d]’A[l 2]_[2 1]_)[c+d Zc+2d]_[2 1]
c+d=2 . ,
{2C+2d=1,therelsnosolutwn.



() True

1
Ax = 0] has a unique solution , so there exists A™1.
0
0 0
then Ax = |1| » x = A~1|1]| also has a unique solution.
0 0
(e)False
1 1 1 1
Let A=|0 0 O0]|,Ax =|0]|has infinitely many solutions.
0 0 O 0
0
But Ax = |1| has no solution.
0
8.(10pts)
0 1 2 3 4
{0 -1 0 -1 -2
@X=1g 2 0 2 2
1 0 1 O 1
(1 1 2 2
15 1 6 2
(b) X = 9 1 10 2
13 1 14 2




