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veesš : ØelÙeskeâ ØeMve kesâ efkeâvneR oes YeeieeW keâes nue keâerefpeÙes~ meYeer ØeMveeW kesâ

Debkeâ meceeve nQ~

Note : Solve any two parts from each question. All

questions carry equal marks.

FkeâeF& - I / Unit - I

Q. 1. (a) efmeæ keâerefpeS efkeâ DeYeepÙe Ieeleebkeâ keâesefš keâe Skeâ mecetn

DeJeMÙe ner Skeâ DelegÛÚ kesâvõ jKelee nw~

Prove that a group of prime order must always

have a non-trivial center.
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(b) ØeLece efmeuees ØecesÙe efueefKeS SJeb efmeæ keâerefpeS~

State and prove that first Sylow's theorem.

(c) ceevee G1 Deewj G2 keâesF& oes mecetn nQ leye efmeæ keâerefpeS efkeâ

G1 × {e2} Deewj {e1} × G2 mecetn G1 × G2 kesâ ØemeeceevÙe

Ghemecetn nQ leLee ›eâceMe: G1 Deewj G2 kesâ leguÙekeâejer nQ~

Let G1, G2 be any two groups. Then prove G1

× {e2} and {e1} × G2 are the normal subgroup

of G1 × G2 isomorphic to G1 and G2 respectively.

FkeâeF& - II / Unit - II

Q. 2. (a) efmeæ keâerefpeÙes efkeâ Skeâ ›eâce–efJeefveceÙe JeueÙe keâe ØelÙeskeâ

meceekeâejer Øeefleefyecye Skeâ ›eâce–efJeefveceÙe JeueÙe neslee nQ~

Prove that every homomorphic image of a

commutative ring is a commutative ring.
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(b) JeueÙeeW keâer meceekeâeefjlee kesâ efueS cetueYetle ØecesÙe keâes efueefKeÙes

SJeb efmeæ keâerefpeÙes~

State and prove that the fundamental theorem

on homomorphism of rings.

(c) efmeæ keâerefpeS efkeâ Skeâ R - cee@[dÙetue M kesâ oes Ghe cee@[dÙetueeW

keâe meJe&efve‰ Yeer M keâe Skeâ Ghe cee@[dÙetue neslee nw~

Prove that the intersection of two submodules

of an R-module M is also a submodule of M.

FkeâeF& - III / Unit - III

Q. 3. (a) efkeâmeer heefjefcele efJeefceÙe meefoMe meceef° kesâ DeeOeej keâe DeefmlelJe

ØecesÙe efueKekeâj, efmeæ keâjW~

State and prove that existence theorem for the

basis of a finite dimensional vector space.

(b) Ùeefo W1 Deewj W2 Skeâ heefjefcele efJeefceÙe meefoMe meceef°

V(F) keâer oes Ghemeceef°ÙeeB nQ, leye oMee&FÙes efkeâ :

dim(W1+W2) = dim W1 + dim W2 –

dim(W1 W2)

If W1 and W2 are two vector subspaces of

finite dimension vector space V(F), then show

that :

dim(W1+W2) = dim W1 + dim W2 –

dim(W1 W2)

(c) oMee&FÙes efkeâ mecegÛÛeÙe

   S a ib,c id ,C R   keâe DeeOeej mecegÛÛeÙe nw Ùeefo

Deewj kesâJeue Ùeefo ad bc 0 

Show that the set

 S a ib, c id   is a basis of C(R) if and only

if ad bc 0  .
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FkeâeF& - IV / Unit - IV

Q. 4. (a) Ùeefo f : V3(F)  V2(F) efvecve Øekeâej heefjYeeef<ele nw :

   f x,y,z y,z

leye efoKeeFÙes efkeâ f Skeâ jwefKekeâ ™heeblejCe nw~

If  f : V3(F)  V2(F) is defined as f(x, y, z) = (y, z)

then show that f is linear.

(b) oMee&FÙes efkeâ DeeJÙetn A DeefJekeâCeeaÙe nw :

3 2 0

A 2 3 0

0 0 5

 
   
  

Show that the matrix A is diagonalizable :

3 2 0

A 2 3 0

0 0 5

 
   
  

(c) efmeæ keâerefpeS efkeâ oes jwefKekeâ ™heevlejCeeW keâe iegCeveHeâue Yeer

Skeâ jwefKekeâ ™heevlejCe neslee nw~

Prove that the product of two linear

transformations is again a linear transformation.

FkeâeF& - V / Unit - V

Q. 5. (a) ceevee V(C) FkeâeF& Deblejeue 0  x  1 hej meYeer meleled

meefcceße ceevekeâ HeâueveeW keâe meefoMe meceef° nQ~ Ùeefo f(x),

g(x)  V(C) leLee  
1

0
f(x),g(x) f(x) g(x) dx 

leye efmeæ keâerefpeS efkeâ V Deeblej-iegCeve meceef°  nw~

Let V(C) be the vector space of all

continuous complex-valued functions on unit

interval 0  x  1. If f(x), g(x)  V(C) and

 
1

0
f(x),g(x) f(x) g(x) dx 

then prove that V(C) is inner-product space.

(b) efmeæ keâerefpeS efkeâ ØelÙeskeâ Deeblej iegCeve meceef° Skeâ ceeveefkeâle

meefoMe meceef° nw~
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Prove that every inner product space is

standard vector space.

(c) Ùeefo W Skeâ heefjefcele efJeefceÙe DeevlejiegCeve meceef° V(F)

keâe keâesF& Ghemeceef° nes, leye efmeæ keâerefpeS :

V W W  

peneB W, W keâe ueeefcyekeâ hetjkeâ nw~

Let W be any subspace of a finite dimensional

inner product space V. Then show that :

V W W  

where W is orthogonal complement of W.
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