(sin(x) — cos(x))(sin(x) + cos(x) —2)

A similar MATLARB script can be written as the following

1 syms x real
2 A=[sin(x) 1 cos(x);1 1 1l;cos(x) 1 sin(x)];

3 simplify (det (A))

Hf 7. Problem: Find the solution of following equation.

. a-+x X X
X b+x x |=0

X X c+x
Solution:
a+x x x & B b B
—a b Ol=x +c
—a 0 —a b
—a 0

abx+c(ba+bx+ax) =0
abx+ abc+ cbx +acx =0
x(ab+.cb+ac) = —abc
—abc

= b +cb+ac
This equation can be solved using MATLAB through small script. A sample

script is given below:

1 syms X a b c real;
: A=x+ones(3)+diag([a b c]); -
3 solve (det (A), x)

J “ 8. Problem: For two matrices (A and B) given below, show that | A+B |#| A | + |
B|
A= [_ll (3)] and B= [; _21]
Solution:
A+B= [ﬁ _51}
|A+B|=14,|A|=3,and | B|=7
144347




9. Problem: If a given matrix A is both regular and idempotent matrix, compute
the determinant of A.
Solution: If A is a regular matrix, | A |# 0. If A is an idempotent matrix, A=A,

A’=A=A-A
|A|=[A]-]A]
|Al(1-]A])=0
|A|#0 |A|=1
10. Problem: if A,, is an inverse symmetric and n is an odd number, show that
|A]=0.
Solution: If A is an inverse symmetric, A" = —A.

|A|=|-A" |=(-1)" | A"
|Al=—]A]
2|A|=0 |A|=0

11. Problem:

" x 2y—z z
y 2z—x x|=?
@ =
Solution:
x 2y z Xy z x+y+z x+y+z x+y+z
y 2z x|=2y z x|=2 y z x
z 2% ) zZ x Yy z X ¥
1 1 1 1 1 1
=2(x+y+2)|ly z x|=2(x+y+2)|0 z—y x-—y
zZ Xy 0 x—z7 »—2

2x+y+2)(xy+yz+zm—x —y —2%)
“ 12. Problem: Find the solution of following equation.
W a—1 0 1
. -1 a+2 0 |=0
2 0 a+l

Solution:
a—1 1

(a+2) 2 a+1

[= (a+2)(@—1-2)

ai=-2, az=\/§, and a3=—\/§

10



13. Problem:
& X x X x

l)( : y. ® ¥ Ny
z z -z —-z| °
t

-t -t -1
Solution:

1 1 1 1 I 1 1 1
L 1o-1__[2220
WA o1 21 1|tz 2 00
1 -1 =1 =1 2 0 0 O

1 1 1 1

1 1 1 0

_Sx_\ztl 1 0 0—8xyzr
1 0 0O

e 14. Problem: Find the solution of the equation given below.

2 y -1
8 2 7(=0
4 1 0
Solution:
2 y -1 2 y -1
§ 2 7|=[2 247y 0 ——1.242 S
4 1 0 4 1 0
g
79
J * 15. Problem: Find the a values that hold the following equation.

l—-a 1 0
2 0 al=a*-7a
7 -1 a 4
Solution: ‘;(:— 2 x ,—ki
° 16. Problem: Let A and B given two matrices below

. [cos(x} sin(x)] andB = [cos(y) sin(y)]

sin(x) cos(x) sin(y) cos(y)

Show that det(AB) = cos 2xcos 2y

Solution:

11



17. Problem: Compute the determinant of the matrix given below

1 3 -2 0
11 0 =1
A=12 0 2 o
0 1 1 1
Solution:
13 -3 0
1 1 -1 -1
det(A) = 20 0 0
0 1 1 1
3 =3 0 30 0 0 1
=21 -1 —-1|=2|1 0 —1:6’2 ]‘212
1 1 1 1 2 1
18. Problem:
1 cos(x)+isin(x) cos(x)—isin(x)
1 cos(y)+isin(y) cos(y)—isin(y)| =?
1 cos(z)+isin(z) cos(z) —isin(z)
Solution:
1 2cos(x) cos(x)—isin(x) 1 cos(x) sin(x) 1 cos(x) sin(x)
1 2cos(y) cos(y)—isin(y)|=—2i{l cos(y) sin(y)|=-2i|0 cos(y) —cos(x) sin(y) —sin(x)

1 2cos(z) cos(z)—isin(z) 1 cos(z) sin(z) 0 cos(z) —cos(x) sin(z)—sin(x)

—25in(-‘;—‘)sin(=‘ii'—‘) 25in(%)cos(w) PO o ST b S o
a ‘—ZSin(%)sin(%—") 2sin(§?2-x)cos(5—%—‘) =Bisin( 2 )sin 2 )i 2 )
a*+1 ba ca da
2
19. Problem: Show that ar  F4l b b | PR+ +d?

bc pr+1 dc
ad bd cd d*+1

Solution:
atl b d
_ 3l @ a-i-% d
=abedl o p7 4l 4
a b c a’+‘—1,
1 —1
e 1o o
a b c d+§
3 0 3 0 4 0
1 | ] 2 324 2, 32
b ¢ d+3 a b ¢

12



20. Problem:

1 2 3 4

W 20 0 4|_,
5 1 1 =™
10 -4 1

Solution: One can get the following by adding first column to the last one with
suitable weight 2.

1 2 3 4
20 0 of 2 3¢
=211 1 8
5 1 1 8 i 4 &5
1 0 -4 3
0 1 -10
=21 1 8 =2‘_14 ‘310‘=74
0 -4 3
21. Problem:
1 4 - 0 2
i -1 2 3
0 4 3 4 3=
2 -1 -1 2 0
0 0 4 21
Solution:
L N E I I N RO
_04341_14343_10—643
N =3 1 2 -4 |[-11 13 2 -4
-3 1 2 4 0 42 1| |2 1 2 1
0 0 4 2 1
10 -6 4 2 -6 16
——|-11 13 2|=-|-37 13 —24:}_2327 _]264’=64
2 1 2 0 1 0
. 22. Problem:
2 0 3 6
/ 7 18 2[_,
-5 1 2 ol
1 0 3 1
Solution:
7 1 o x| P2 4 g9 = 4
1 "17 ‘5 —[1 —-13 —-5|=-|0 =30 -10
S 1 17 5 1 17 5
-3 4
=_‘—30 —10"‘ISO
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