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Problem 1
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Problem a
Consider a’ = (a1 a2 ...a,)
Thus,
1
1
a'l, = (a1 a2 "'a"> x| . |=a1+as+as+...a, =a’l,
1
Problem b
a a ... Qin n
a; a;z a; 1 Z%:l Qi
Al = . « 1] = ijl ag;
nl  (n2 a 1 i =1"ay;

= Column vector with row sums of A

Problem c

Row sum of 5" column of A =37 | a;;

ith _ n ..
Column sum of i** row of A =}"_, ai;

aiq ai12 . A1n

, a1 a22 . agn
LA=(1 1 1) x

anp1l  an2 <o Ann

= (Ciiea Yiqain Yol @i )il Gin)

= Row vector with elements as column sums of A



Problem 2

2
a1 = 3

1

12
Ay=1[2 0

01
=1 1 1 0)

2 1 1 2
B2:<2 31 2)

AB = albll + A2B2

2 2 2 0
ab,=[3 3 3 0
1 1 1 0
Similarly,
6 7 3 6
ABy= |4 2 2 4
2 3 1 2
6 7 3 6
And hence AB =a1b] + A2By= |4 2 2 4] # Problem 3
2 3 1 2

Aisnxp
AA’ is symmetric if AA’=A'A
Proof: (AA") = (A’)A" = AA" and hence AA,

nxn 18 Symmetric

Similarly, for A’A consider the following:
(A/A) = A’A” = A’ A and hence A’A,x, is symmetric too.

Part (b)
(A’A);; = > 4_; ariar; and hence any diagonal element of A’A is a sum of perfect squares(the case when
i=j = (AA)i=3_ a3,

It EZ:1 aii =0 = ap; = 0Vl < k < nVi Hence A is a zero matrix.



Problem 4

Part (a)
1 1
1 1
Ad=17
0 0
1 1 1
1 1 0
A4s=11 ¢ o
0 0 1
1 1 1
1 1 0
Adi=179 o
0 0 1
Part (b)
Rank of V5:
1 1
1 1
V2_10
0 0
1 0
c2;c>110
1 -1
0 0

which cannot be reduced further, hence rank = min(4,2) = 2

Rank of Vj
1 1 1
1 1 0
=11 0 0
0 0 1
Cc2-C1
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