Matrices (Hints and numerical answers)
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Geometrical interpretation : rotation of a vector by anangle ¢ clockwisely and then anangle 6

clockwisely is the same as rotation of an angle (6 + ¢) clockwisely. (or rotation of system of axis
anti-closkwisely)

1 n %n(n—l)
Let P(n) be the proposition: A" ={0 1 n
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ForP(1), A'=/0 1 1 |=[0 1 1| .. PQ)istrue.
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Assume P(K) is true forsome ke N, A¥=|0 1 k
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For P(k +1) ,
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.. P(k+1) is true.
By the Principle of Mathematical Induction, P(n)istrue Vne N.

The given simultaneous equations is an inconsistent system.
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), where p,qeR,q=0.
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1 1/2 0 -7 -4 9

A=|0 1 0 1. A'=|6 3 -7
1 -1/4 1 3 2 -4
-35 2 45 -14 -8 18
(A+A)'=| 3 15 -35 At+Al= |12 6 -14
1.5 1 2 6 4 -8
: 1p-1 1p-L ’ -2 0
Consider (B"A™) (AB)=(AB) (B"A") =1 , SPS’ = 0 4
Write the infinite series for sin® and cosO:
3 5 7 9 2 4 6 8
sine:x——+X——X—+X——.... , cosezl—X—+X——X—+X——....
3 5 7 9 20 4 6 8

(i) (I-AP=1-2A+A*’=1-2A+A=1.
(i) A isnon-singular = A™ exists
I-A=AA'-A=A’A*-A (since A isidempotent)
=AAAY)-A=AI-A=A-A=0.
a’+bc+pa+q=0 (1)
(a+d+p)b=0 (2)
cla+d+p)=0 3)
d*>+bc+pd+q=0 (4)

2 = (a2+bc ab+bd

d q dzj We get the equations :
ca+dc cd+

(i) If a+d+p=0, then Tr(A)=a+d=-p andfrom (1)+ @), |X|=q.
(i) If a+d+p=0, then b=c=0. From(1)and (4),
@+pa+q=0 and d*+pd+q=0. Resultfollows.

x=+3 B= (1 1), B.lAB:(3 0) A= 1(3”+2(—3)” 3" —(-3)" J
2 -1 0 -3 3(2[3" - (-3)"] 2@3")+(-3)"

A=0,-1,2. ;(:(t 0 -t) , where teR.
a=2r, 8=r'=s*, A’=aA-81=2rA-(P=s)1.

(I=A)(1+A) =1-A>=(1+A)(1-A).

1 -3 0
P'=1|43 -1 0
0 0 1
. -4 1 13 X, =(1/60)[-4h, +h, +13h, ]
At= —|16 -19 -7 X, =(1/60)[16h, —19h, —7h,]
0ly 1 2 X, = (1/60)[2h, +7h, +h,]
(i) xy=5M4 Xy = =3/4 , X3=7/2
(i) xx=a , x=14-3@+b) , xs=2@+b)-10 , x=b , abeR.

(iii) inconsistent system .
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(a=b=¢)

(i) x,=13/4 , X = 1/4
(i) x.=2/3 , Xo =-=1/3
(iii) x;=9/2 , X ==1/2 , X3 =—T7/2
(IV) X1 = -1/2 , Xy = -1/2 , X3 = 3/2
X = (k3_7‘1)(a+7‘1)(b+k1) X _(7‘1_7‘3)(a+}‘2)(b+7"2) _
1 2 = 3
(7‘2_}"1)(3+7“3)(b+7"3) (}"2_}"1)(a+7“3)(b+7"3)
One solution : a®=b’> and b’=c® and c?=a’.
Infinite many solutions: (a=b=-c) or (b=c=#-a) or (c=a=-b) or
No solution : other cases.
Non-zero solutionif (a=b=c) or (a=b=1landc=#1) or (b=c=1landa=1)

or

@)
)

®)

(4)

(i)
(ii)

(cza=landb=#1) or (@a=bz#landc=1) or (b=c=#landa=1) or

b=0:
a=landb=1:
a=landb=1:
a=-2andb=-2:
a=-2andb=-2:

bx0,a=1,a%2;:

x=3,y=1,2z=2.

inconsistent system.

no solution
infinite number of solutions
no solution
infinite number of solutions
no solution

unique solution

(cza#landb=1).



