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1. Foran nxn upper triangular matrix [A],

(A) a, =0,i>j
B) a, =0 j>i
(C) a, #0,i> ]

(D) a;#0,j>i

Solution
The correct answer is (A).

A nxn matrix [A] is upper triangular if a; =0,i > j for all i, j. A matrix being upper
triangular has nothing to do with whether any of the elements a;, j >i are non-zero or

not.
A matrix like
6 7 3

0 45
0 0 6
is upper triangular because a; =0,i > j forall i, j.

A matrix like
6 7 0

0 45

0 0 6
is upper triangular because a; =0,i > j for all i, j . Note that a,, =0 does not affect the
upper triangular nature of the matrix.
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2. Which one of these square matrices is strictly diagonally dominant?

5 7 0
A |3 -6 2
2 2 9
7 -5 -2
B) |6 -13 -7
6 -7 -13]
8 -5 -2
C (6 -14 -7
6 -7 -13
'8 5 2
(D) (6 14 7
6 75 14
Solution

The correct answer is (D).

For a square matrix [A] to be strictly diagonally dominant, then

nxn
n

la; | > =

=1

i1+

must be true for alli .

aij‘

The matrix in choice (A),
5 7 0

[A]=|3 -6 2
2 2 9
is not strictly diagonally dominant as it does not meet the requirement for Row 1.
[a,,| > |as,| + a4
5 >[7]+[0)

5> 7 is not true.



The matrix in choice (B),

7 -5 -2
[B]=|6 -13 -7
6 -7 -13

is not strictly diagonally dominant as it does not meet the requirement for Row 1.
by > [by, |+ [y
7> -8l +]-2

7> 7 is not true.

The matrix in choice (C),

8 -5 -2
[cl=|6 -14 -7
6 -7 -13

is not strictly diagonally dominant as it meets all the requirements for Rows 1 and 2 but
not for Row 3.

For Row 1
Caal > [e1z] +]C4g
8> |-5+|-2

8> 7 istrue.
For Row 2

Coa] > [Coo] +c24]
[~14|> 6] +[-7]

14 >13 is true.
For Row 3

Caal > [Ca| +[Cs5|
[~13> (6 +|-7]
13>13 is not true.

Hence [C] is not strictly diagonally dominant.

The matrix in choice (D)

8 5 2
[D]=|6 14 7
6 7.5 14

is strictly diagonally dominant as it meets the requirements for all rows — 1, 2, 3.



For Row 1
dya| > |dyp| +[dyy
18>8 +2]

8> 7 istrue.
For Row 2

o] > ||+
[14] > [6|+|7]

14 >13 is true.
For Row 3

|da] > [day| +]dss)
[14)>(7.5 +|6|
14 >13.5 is true.

Hence, [D] is strictly diagonally dominant.



3. The order of the following matrix is
4 -6 -7 2
{3 2 -5 6}
(A) 4x2
(B) 2x4

(C) 8x1
(D) not defined

Solution
The correct answer is (B).

The order of the matrix is determined by the number of rows and columns.
The matrix

4 -6 -7 2
3 2 -5 6

has 2 rows and 4 columns. The order of the matrix then is 2x4.



4. To make the following two matrices equal

5 -6 7
[A]{s 2 5}
5 p 7
[B]{s 2 5}
the value of pis
(A)—6
(B) 6
©0
(D) 7

Solution
The correct answer is (A).

Two matrices [A] and [B]are equal if they are of the same order and a; = b, forall i, j .
For [A] and [B]to be equal, we find that if b, =—6= p, then the two matrices are
equal. The matrices [A] and [B]are both of the same order 2x 3and &; = b; forall i, j .



5. Forasquare nxn matrix [A] to be an identity matrix,
(A)a; 20,i=j;a; =0,i=]
(B) a, =0,i % jia, =Li=j
(C)a; =0,i= ja =ii=]
(D) a; =0,i= j;a; >0,i=]

ij

Solution
The correct answer is (B).

A square nxn matrix [A] is an identity matrix if all the off-diagonal elements are zero
and the diagonal elements are one. Hence

a; =0fori= jforall i, j

a; =1fori=jforalli,j.
An example of an identity matrix is

o O O -
o O +— O
o O O
O O O



6.  To make the following square matrix to be diagonally dominant, the value of p needs to be

6 -2 -4
7 9 1
8 -5 p

(A) greater than or equal to 13
(B) greater than 3

(C) greater than or equal to 3
(D) greater than 13

Solution
The correct answer is (A).
A square nxn matrix [A] is considered to be diagonally dominant if

n

IESLY
i#]

forall i. and

;| > 2 13y
I;tj

for at least one i.

For Row 1
| >[ag, | +[ay]
6/>|-2+|-4]

6>6 is true.
For Row 2

2| > |2, + 3]
19> [7]+[1

9>8 istrue.
For Row 3

s3] 2 |8y, +[as,|
|p[2[8+|-5]
P =13 needs to be true.

So, p greater than or equal to 13 is the right choice, along with the fact that the inequality is
strictly met for Row 2 (that is, 9 > 8).



