Physics 201
Problem Set (4)

Problem (1)

Decide whether each matrix below is an elementary matrix

(a) 1 0
_—51...
) [=5 1]
-10..
©[1 10
00 1
000
@d[2 00 2]
0100
0010
0001

Solutions:

A) Elementary
B) Not Elementary

C) Not Elementary
D) Not Elementary




Problem (2)

In each part, an elementary matrix E and a matrix A are given. Write down
the row operation corresponding to E and show that the product EAresults
from applying the row operation to A

@ [0 1 [=1 =2 5 =1

E—_l 0]’ A‘[ 3 -6 =6 —6]
(b) (1 00 2 =1 0 =4 =4
E=10 10 A=|1 =3 =1 5 3
0 =3 1 2 0 1 3 =1

Solution:
(2) Swap rows 1 and 2: A4 = |:_j :g —g :?]
(b) 2 =1 0 =4 =4
Add _3timesrow 2torow 3: EA=| 1 =3 =1 5 3

-1 9 4 =12 =10



Problem (3)
Use an inverse matrix to solve the following system (Hint: use Ax=b) .

2x+3vy+z=4
3x+3y+z=8
2x +4y +z=35
Solution:
—1 1 0|4 -+
Xx=A"b=|—-1 0 1|8 = I
B =2, =S =
The solutionisx =4, y= l,andz = —7.
Problem (4)

Find all the minors and cofactors of the matrix A.




Solution:

Mi =29, Ci1=29
Mip=21, Cip= =21
Mi3=27, Ci13=27
My=-=11, Cy=11
Map=13, Cp=13
Mp= <35 Cpz=>5
May==19, C31= =19
Myp= =19, Cyp=19
My=19, Cy3=19

Problem (5)

Find the determinant of the matrix by cofactor expansion

3 1 0
A=| =2 =4 3
5 4 =2
Solution
3 1 0
det(y=|-2 —4 3| = 3= 3|=1|"2 3|40 4
5 4 =2 4 =2 5 =2 5 4

= 3=y (=11 0= ]



Problem (6)

Use the arrow technique to evaluate the determinant of the given matrix

| 2 3
—4 5 6
] —8 9
Solution
1 2 3] . S W A A
-4 5 6|=|-4 > & 4 5
7 -8 9 - T e

- » > -~ - .

— [45 + 84 + 96] — [105 — 48 — 72] = 240



