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M.S8c. 1st Semester Examination-2022-23
MATHEMATICS

Course 1D : 12152 Course Code : MATH/102C

Course Title : Linear Algebra & Module Theory
Time : 2 Hours Full Marks : 40

The figures in the nght hand margin indicate full marks.

Candidates are required to give their answers in their
own words as far as practicable,

Notations and symbols have their usual meaning.
Answer any flve questions : 8-5=40

1. (a) Let Vand W be n-dimensional vector spaces over the
field Fand T :V = W be a linear transformation. Prove

that T is linear if and only if the null space N(T)=|0,,}.

(b) Consider the basis B = {(I, 1, -1), (-1, 1, 1),
(1, =1, 1)} for the vector space R3 over R. Find the

dual basis of B.

(Turne Quer)



(c)

(®)
3. (a)
(b)
4. (g

Let V be the vector space of all nxn matrices over R,
Let B be fixed nxn matrix. If T is a linear operator on
V defined by T(A) = AB - BA, and [is the trace function,
what is D' ? 2+4+7

Find the eigenvalues and eigenspaces of the matrix

(|
A=1222
333

Is A diagonalizable ? Give reasons for your answer.

Write the vector space R3 over R as the direct sum
of two of its subspaces. (2+42+2)+2

State and proof Cayley-Hamilton theorem for a linear
operator.

Define a triangulable linear operator. What can you

say about the minimal polynomial of triangulable
linear operator ? (2+4}+(1+1)

DCrmBTZRa"RsbyT‘x'y'zj-(_x'x_y'sx+
2y + 2z). Check whether T satisfies the polynomial
(x - 1}x + 1)%. Find the minimal polynomial of T.
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(1)

8. (a)

fc)

6. (a)
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Find the rational canonicel form of the walrix

O -4 K5
A=l 4
[/ 3

[VAVIER

Let P, be the vector apece with insier gaidiict
< [,8 2= E/Mz“iﬂ’l Bhaow that the constant fundisn

| and the identity functon are orthogmal in I,

Let ¥ be 8 finite dimensional inner prodiies sgais iyieq
F and let g ; YF be a inedar tranelormatin. | hien
prove that there exists 4 unigue yectior ye Y sich thi
glx) = <x, y» for all xeV

Prove that lor a normsl operstin 1 o6 a6 e
product space YV, || Ty||={ [T v} | lor &} ve V.

2okey
Use Gram-Bohmidt grocess i ahnasin a6 ortismn tin)
basis (rom the basis st 43, O, 4), (), G, 1) 4,
Li); of the Bucidesn space ¥* wiish standsint sy
prodict,
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B Convider B Viliresr lnss W M2 o W2 Gefinad
‘g ¥

z

Firnts rm sualtain tuiprenmnstation AW w.r ¢ e orberes

#
wmyvis B~ 41,2, 2, % A ¥ Y
T a, imtine w w5 Pl ks Shie ring V.

W) el tm grznniizion A sn Mesgtiiie, 3 W s g5
AT gtiitivatal Wy s1 iesl |, tern greowe Sagt M
'3 ze (V1) tendisle ARV

5. 3y VW 550 K are At Motrudiilon o M Shiwns shurw Vgt o ¥
%% st A M. Give exmsaghe Y show that i
AW SSRGS 1y 1R e 5 wutrndiule

“ 1% 2 hnesr it it Latwersn vecis By 5z ¥
Ak Turncnen ivist

i) Bizie the strictuse theorem oy finitety getims zier)
sy el % VI (Privigs)l vdes) Mtz ).
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