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M.Sc. lst Semester Examination-2022-23 

MATHEMATIC8 

Course ID : 12152 

Time : 2 Hours 

22-23/12152 

Course Title : Linear Algebra & Module Theory 

Course Code : MATH/102C 

Answer any fve questions : 

Full Marks : 40 

The figures in the right hand margin indicate full marks. 

Candidates are required to give their answers in their 
own words as fur as practicable. 

Notations and symbols have their usual meaning. 

85=40 

1. (a) Let V and W be n-dimensional vector spaces over the 

field F and T:V ’ W be a linear transformation. Prove 
that T is linear if and only if the null space N(T)=Oyl. 

(b) Consider the basis B = (1, 1, -1), (-1, 1, J), 
(1, -1, 1)} for the vector space R$ over R. Find the 
dual basis of B. 
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(c) Let V be the vector space of all nxn matrice8 over R. 

Let B be fixed nxn matrix. If T is a lincar operator on 

V defined by T(A) = AB - BA, and f is the trace function, 
what is D'r? 2+4+2 

2. (a) Find the eigenvalues and eigenspaces of the matrix 

A =|2 2 2 

(3 3 3) 
Is A diagonalizable ? Give reasons for your answer. 

(b) Write the vector space R over R as the direct sum 

of two of its subspaces. (2+2+2)+2 

3. (a) State and proof Cayley-Hamilton theorem for a línear 
operator. 

(b) Define a triangulable linear operator. What can you 
say about the minimal polynomial of triangulable 
linear operator? 

4. la) Define T: R ’ R$ by T(, y, 
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(2+4}"(1+1) 

z, x - y, 3z + 
2y + z). Check whether T satisfes the poBynonial 
(x - 1)(x + 1. Pind the minimal polynomial of T. 

(Crtinue) 

(b) Find the rational canonical form of ths matn 
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5. (a) Let P, be the vecor sare with inner pri 
Bhow that the onstant funstin 

I and the identity function are orthognat in t, 
(b) Let V be e finite dimensional inner ruEs nalK (EI 

P and let g : V be a linear transtrmatun, hen 
prove that there exists # unique vectH YeV Hun thas 

produt spare V, iITv||-|Tv4| tr ali veV. 

product. 

bhasis fron the hasis 3, 9, 4i, , 9, , 2, , 
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