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Ex. No. 1  Finding the roots of polynomial equations 

Date:  

 

Solve the following polynomial equations 

(a) 𝑥2 + 5𝑥 + 6 = 0 

 

Command: 

 

 

 

Output: 

 

 

(b) 𝑥4 − 4𝑥3 + 𝑥2 + 22𝑥 + 24 = 0 

 

Command: 

 

 

 

Output: 

 

 

(c) 𝑥3 − 9𝑥2 + 11𝑥 + 21 = 0 

 

Command: 

 

 

 

Output: 

 



(d) 𝑥6 + 2𝑥5 + 2𝑥4 − 2𝑥2 − 2𝑥 − 1 = 0 

 

Command: 

 

 

 

Output: 

 

 

(e) 6𝑥5 + 11𝑥4 − 33𝑥3 − 33𝑥2 + 11𝑥 + 6 = 0 

 

Command: 

 

 

 

Output: 

 

 

(f) 33𝑥6 + 12𝑥4 + 44𝑥2 + 10𝑥 + 10 = 0 

 

Command: 

 

 

 

Output: 

 

 

(g) 60𝑥7 − 10𝑥4 − 5𝑥2 + 9𝑥 + 1 = 0 

 

Command: 

 

 



Output: 

 

 

(h) 6𝑥4 + 11𝑥3 − 33𝑥2 − 33𝑥 + 11 = 0 

 

Command: 

 

 

 

Output: 

 

 

(i) 𝑥2 + 4𝑥 + 3 = 0 

 

Command: 

 

 

 

Output: 

 

 

(j) 8𝑥2 = 0 

 

Command: 

 

 

 

Output: 

 

 

  



Ex. No. 2  Finding sum of infinite series 

Date:  

 

Find the sum of the following series 

(a) 1 + 2 + 3 + ⋅ ⋅ ⋅ +100 

 

Command: 

 

 

 

Output: 

 

 

(b) 1 + 3 + 5 + ⋅ ⋅ ⋅ +99 

 

Command: 

 

 

 

Output: 

 

 

(c) 2 + 4 + 6 + ⋅ ⋅ ⋅ +100 

 

Command: 

 

 

 

Output: 

 



 

(d) 12 + 22 + 32 + ⋅ ⋅ ⋅ +1002 

 

Command: 

 

 

 

Output: 

 

 

(e) 13 + 23 + 33 + ⋅ ⋅ ⋅ +1003 

 

Command: 

 

 

 

Output: 

 

 

(f)  2 +  3 + ⋅ ⋅ ⋅ + 100 

 

Command: 

 

 

 

Output: 

 

(g)  2
3

+  3
3

+ ⋅ ⋅ ⋅  +  100
3

 

 

Command: 

 

 



 

Output: 

 

(h) 1 +
1

3
+

1

5
+ ⋅ ⋅ ⋅  + 

1

1003
 

 

Command: 

 

 

Output: 

 

(i) 1 +
1

2
+

1

4
+ ⋅ ⋅ ⋅  +

1

100
 

 

Command: 

 

 

Output: 

 

(j) 1 − 2 + 3 − 4 + ⋅ ⋅ ⋅  +99 

 

Command: 

 

 

 

Output: 

 

(k) 12 − 22 + 32 − 42 + ⋅ ⋅ ⋅  +992 

 

Command: 

 

 

Output: 

 



Ex. No. 3Matrix manipulation 

Date:  

 

(a) Create matrices of order 5 × 5 and 10 × 10. 

 

Command: 

 

 

 

Output: 

 

 

 

 

 

 

 

 

 

(b) Create 6 × 6 identity matrix. 

 

Command: 

 

 

 

Output: 

 

 

 

 



(c) Compute 𝐴 + 𝐵 and 𝐴 − 𝐵, given 𝐴 =   

1 2 3 4 5
6 7 8 9 0
1 2 −2 3 2

5 −4 3 7 10

  

and𝐵 =   

5 6 7 8 9
−6 7 −8 0 9
−1 2 −2 −3 2

5 4 3 7 10

 . 

 

Command: 

 

 

 

Output: 

 

 

 

 

 

(d) Compute 𝐴 𝐵, given 𝐴 =  
1 2 3
4 5 6
1 2 3

 and                                 

𝐵 =  
2 5 −1 0
−1 0 7 3
9 −5 4 8

 . 

 

Command: 

 

 

 

Output: 

 

 

 



(e) Compute 𝐴−1, where 𝐴 =  
2 1
1 1

 . 

 

Command: 

 

 

 

Output: 

 

 

 

 

 

 

(f) Solve 𝑥 + 𝑦 + 𝑧 = 6;   𝑥 + 2𝑦 + 3𝑧 = 14; −𝑥 + 𝑦 − 𝑧 = 2, 

using inversion method. 

 

Command: 

 

 

 

Output: 

 

 

 

(g) If 𝐴 =  
1 −1 0
0 1 −1
1 0 1

 , show that 𝐴3 − 3𝐴2 + 3𝐴 − 2𝐼 = 0 and 

also find 𝐴−1. 

 

Command: 

 

 



 

Output: 

 

 

 

 

 

(h) Prove that 
1

2
 
1 + 𝑖 −1 + 𝑖
1 + 𝑖 1 − 𝑖

  is unitary. 

 

 

Command: 

 

 

 

Output: 

 

 

 

 

(i) Prove that  
cos 𝑥 sin 𝑥
− sin 𝑥 cos 𝑥

  is orthogonal. 

 

 

Command: 

 

 

 

Output: 

 

 

 



(j) If 𝐴 =   

1 2 3 4 5
6
1
1

2
3
2

3
3
6

4
4
4

1
0
3

 , then compute 

(i) Maximum of 3
rd

 column. 

(ii) Minimum of 2
nd

 row. 

(iii)Sum of the elements of the 1
st
 column. 

(iv) Mean of first and fourth row. 

 

Command: 

 

 

 

Output: 

 

 

 

 

 

(k) If 𝐴 =   
1 2
0 2

  and 𝐵 =   
3 1
2 4

 , then compute (i) 𝐴𝑇 ,   (ii)  

𝐵𝑇 , (iii)  𝐴𝐵 𝑇 ,  (iv) 𝐵𝑇𝐴𝑇 ,  (v)   𝐴 + 𝐵 𝑇,  (vi)  𝐴 − 𝐵 𝑇 . 

 

Command: 

 

 

 

Output: 

 

 

 

 



Ex. No. 4  Rank of a matrix 

Date:  

 

(a) Find the rank of a matrix  
1 −2 3 4
−2 4 −1 −3
−1 2 7 6

 . 

 

Command: 

 

 

 

Output: 

 

(b) Find the rank of a matrix  

6 1 3 8
4 2 6 −1

10
16

3
4

9
12

7
15

 . 

 

 

Command: 

 

 

 

Output: 

 

 

(c) Create a 10 × 10 identity matrix and find the rank. 

 

Command: 

 

 

 



Output: 

 

 

 

 

 

 

 

 

 

 

(d) Apply elementary transformation for the following 𝐴 =   
𝑎 𝑏
𝑐 𝑑

  

and find the rank. 

 

Command: 

 

 

 

Output: 

 

 

 

 

(e) Find the rank of the matrix 𝐴 =   
𝑎 𝑏 𝑐
𝑑 𝑒 𝑓
𝑔  𝑖

 . 

 

Command: 

 

 

 

Output: 



(f) Find the rank of the matrix 𝐴 =   
𝑎 𝑏 𝑐
𝑑 𝑒 𝑓
𝑎 𝑏 𝑐

 . 

 

Command: 

 

 

 

Output: 

 

 

 

 

 

  



Ex. No. 5  Evaluation of Determinants 

Date:  

 

(a) Find the determinant  
1 1 + 𝑥 1 + 𝑥 + 𝑥2

1 1 + 𝑦 1 + 𝑦 + 𝑦2

1 1 + 𝑧 1 + 𝑧 + 𝑧2

 . 

 

Command: 

 

 

 

Output: 

 

 

(b) Solve the equation  
𝑥 + 2 2𝑥 + 3 3𝑥 + 4

2𝑥 − 3 3𝑥 + 4 4𝑥 + 5
3𝑥 − 5 5𝑥 + 8 10𝑥 + 7

 = 0. 

 

Command: 

 

 

 

Output: 

 

(c) If 𝐴 =  
1 𝑎 𝑎2

1 𝑏 𝑏2

1 𝑐 𝑐2

 , find  𝐴 . 

 

Command: 

 

 

 

Output: 



(d) Let 𝐼 be a 101 × 101 identity matrix, find the determinant. 

 

Command: 

 

 

 

Output: 

 

 

(e) Let 𝐽 be 3 × 3 matrix whose all entries are 1 define 𝐴 = 𝐽 − 3 𝐼, 

where 𝐼 is the identity matrix of order 3× 3. Find the following: 

(i) Determinant of the matrix 𝐴 

(ii) Rank of the matrix 𝐴. 

 

Command: 

 

 

 

Output: 

 

(f) Let 𝑛 ≥ 3 and 𝐽 be 𝑛 × 𝑛 matrix and define 𝐴 = 𝐽 −  
1

𝑛
 𝐼, where 

𝐼 is the identity matrix, find the following  

(i) Determinant of the matrix 𝐴 

(ii) Rank of the matrix 𝐴. 

 

Command: 

 

 

 

Output: 

 



Ex. No. 6Finding Eigen values 

Date:  

 

Find the Eigen values of the following matrices 

(a)  
2 2 0
2 1 1
−7 2 −3

  

 

Command: 

 

 

 

 

Output: 

 

 

(b) 

 
 
 
 
 
 
0 0 0 1 0 0
0 0 0 0 1 0
0
1
0
0

0
0
1
0

0
0
0
1

0
0
0
0

0
0
0
0

1
0
0
0 
 
 
 
 
 

. 

 

Command: 

 

 

 

 

Output: 

 

 



(c)  
7 0 −2
0 5 −2
−2 −2 6

  

 

Command: 

 

 

 

Output: 

 

 

 

(d)  
6 −2 2
−2 3 1
2 −1 3

  

 

Command: 

 

 

 

Output: 

 

 

(e)  
0 1 1
1 0 1
1 1 0

  

 

Command: 

 

 

 

Output: 

 



(f)  
1 2 3
4 5 6
7 8 9

  

 

Command: 

 

 

 

 

Output: 

 

 

(g)  
9 8 0
1 7 0
1 2 1

  

 

Command: 

 

 

 

Output: 

 

 

  



Ex. No. 7  Finding Eigen vectors 

Date:  

 

Find the Eigen vectorsof the following matrices 

(a)  
8 −6 2
−6 7 −4
2 −4 3

  

 

 

Command: 

 

 

 

Output: 

 

 

 

 

(b)  
2 2 0
2 1 1
7 2 −3

  

 

 

Command: 

 

 

 

Output: 

 

 

 



(c)  
7 0 −2
0 5 −2
−2 −2 6

  

 

 

Command: 

 

 

 

Output: 

 

 

 

(d)  
0 1 1
1 0 1
1 1 0

  

 

 

Command: 

 

 

 

Output: 

 

 

 

(e)  
9 8 0
1 7 0
1 2 1

  

 

Command: 

 

 

 



Output: 

 

 

 

 

(f)  
11 −4 −7
7 −2 −5

10 −4 −6
  

 

Command: 

 

 

 

Output: 

 

 

 

 

(g)  
6 −2 2
−2 3 −1
2 −1 3

  

 

 

Command: 

 

 

 

Output: 

 

 

 


