
§·¤æ§ü / Unit-I

1. (a) çâh ·¤èçÁ° ç·¤ â×êãU G ×ð´ â¢Øé‚×Ìæ ·¤æ
â¢Õ¢Ï °·¤ ÌéËØÌæ â¢Õ¢Ï ãUôÌæ ãñUÐ
Prove that conjugacy is an equivalence
relation on a group G.

(b) ×æÙ ÜèçÁ° ç·¤ G °·¤ ÂçÚUç×Ì â×êãU ãñUÐ çâh
·¤èçÁ° ç·¤ G ×ð´ ‘a’ âð â¢Øé‚×è ¥ßØßô´ ·¤è
â¢BØæ G ×ð´ ‘a’ ·ð¤ Âýâæ×æ‹Ø·¤ ·¤æ âê¿·¤
ãUôÌæ ãñUÐ
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Let G be a finite group. Prove that the
number of elements conjugate to ‘a’ in G is
the index of the normalizer of ‘a’ in G.

(c) ØçÎ o (G) = z{, çâh ·¤èçÁ° ç·¤ G, v Øæ
}, |-çâÜô ©UÂâ×êãU ÚU¹Ìæ ãñUÐ ¥¢Ì ·¤è çSÍçÌ
×ð´ çâh ·¤èçÁ° ç·¤ G °·¤ Âýâæ×æ‹Ø
w-çâÜô ©UÂâ×êãU ÚU¹Ìæ ãñUÐ

If o (G) = 56, prove that G has 1 or 8, 7-
Sylow subgroups. In the latter case, prove
that G has a normal 2-Sylow subgroup.

§·¤æ§ü / Unit-II

2. (a) ØçÎ f : R  R â×æ·¤æçÚUÌæ ãñU, ÌÕ çâh
·¤èçÁ° ç·¤ f  ·¤è ¥çcÅU R ·¤è °·¤ »é‡æÁæßÜè
ãñUÐ

If f : R  R is a homomorphism, then prove
that kernel of f is an ideal of R.

(b) ßÜØ (I6, + 6,  6) ÂÚU çÙ`Ù ÕãéUÂÎô´ ·¤æ Øô»
¥õÚU »é‡æÙ ™ææÌ ·¤èçÁ° Ñ

f (x) = 5 + 4x + 3x2 + 2x3

g (x) = 1 + 4x + 5x2 + x3

ÁãUæ¡ I6 = {0, 1, 2, 3, 4, 5}

( 2 )
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Find the sum and product of the following
polynomials over the ring (I6, + 6,  6) :

f (x) = 5 + 4x + 3x2 + 2x3

g (x) = 1 + 4x + 5x2 + x3

where I6 = {0, 1, 2, 3, 4, 5}

(c) ç·¤âè ßÜØ (R, + , )  ·¤è Îô »é‡æÁæßçÜØô´
·¤æ âßüçÙcÆU Öè R ·¤è °·¤ »é‡æÁæßÜè ãUôÌè
ãñUÐ çâh ·¤èçÁ°Ð

Prove that intersection of two ideals of a
ring (R, + , ) is an ideal of R.

§·¤æ§ü / Unit-III

3. (a) çâh ·¤èçÁ° ç·¤ âçÎàæ â×çcÅUV(F) Îô âçÎàæ
©UÂâ×çcÅUØô´ W1 ¥õÚU W2 ·¤æ âÚUÜ Øô» ãñU,
¥ÍæüÌ V = W1  W2 ØçÎ ¥õÚU ·ð¤ßÜ ØçÎ

(i) V = W1 + W2

(ii) W1  W2 = {0}

Prove that the vector space V (F) is a direct
sum of two subspaces W1 and W2, i.e., V=
W1 W2 iff

(i) V = W1 + W2

(ii) W1  W2 = {0}
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(b) ÂçÚUç×Ì çß×èØ âçÎàæ â×çcÅU ãðUÌé çßSÌæÚU Âý×ðØ

·¤æ ·¤ÍÙ çÜ¹·¤ÚU çâh ·¤èçÁ°Ð

State and prove Extension Theorem for finite
dimensional vector space.

(c) çâh ·¤èçÁ° ç·¤ âçÎàæ 1=(1,0,–1),

2=(1,2,1) ÌÍæ 3=(0,–3,2), V3(R) ·¤æ

¥æÏæÚU ÕÙæÌð ãñ´ UÐ

Prove that the vectors 1=(1,0,–1),
2=(1,2,1) and 3=(0,–3,2), form a basis
of V3(R).

§·¤æ§ü / Unit-IV

4. (a) çâh ·¤èçÁ° ç·¤ ÚñUç¹·¤ â¢·¤æÚU·¤ T ·ð¤ çÖ‹Ù-

çÖ‹Ù ¥æ§»ðÙ ×æÙố ·ð¤ â¢»Ì çÖ‹Ù-çÖ‹Ù àæê‹ØðÌÚU

¥æ§»ðÙ âçÎàæô´ ·¤æ â×é“æØ ÚñUç¹·¤ÌÑ SßÌ¢˜æ

ãUôÌæ ãñUÐ

Prove that the set of distinct non-zero
eigenvectors corresponding to distinct
eigenvalues of linear operator T is linearly
independent.
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(b) ×æÙ ÜèçÁ° ç·¤ V field F ÂÚU °·¤ âçÎàæ
â×çcÅU ãñ ¥æñÚUU L1 °ß¢ L2U â×çcÅU VÂÚU ÚñUç¹·¤
È¤ÜÙ·¤ ãñUÐ ×æÙ ÜèçÁ° ç·¤ °·¤ ÂýçÌç¿˜æ‡æ f :
V  V  F ·¤ô f (, )
= L1() . L2() mæÚUæ ÂçÚUÖæçáÌ ç·¤Øæ »Øæ ãñUÐ
çâh ·¤èçÁ° ç·¤ f, V ÂÚU °·¤ çm-°·¤ƒææÌè
â×ƒææÌ ãñUÐ

Let V be a vector space over the field F
and let L1 and L2 be linear functional on
space V. Let a function f : V V F be
defined by f (, ) = L1() . L2(). Prove
that f is a bilinear quantic on V.

(c) ¥æÃØêãU 
6 2 2
2 3 1
2 1 3

A
 

    
  

.

·ð¤ ¥æ§»ðÙ ×æÙô´ ¥õÚU â¢»Ì ¥æ§»ðÙ âçÎàæô´ ·¤æ
çÙÏæüÚU‡æ ·¤èçÁ°Ð â¢»Ì ¥æ§»ðÙ â×çcÅUØô´ ·¤ô
Öè çÜç¹°Ð

Determine the eigenvalues and the
corresponding eigenvectors of the matrix

6 2 2
2 3 1
2 1 3

A
 

    
  

Also find corresponding eigenspaces.

( 5 )
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§·¤æ§ü / Unit-V

5. (a) »ýæ×-çàæSÅU Üæ¢çÕ·¤è·¤ÚU‡æ Âý·ý¤× ·¤æ ·¤ÍÙ

çÜ¹·¤ÚU §âð çâh ·¤èçÁ°Ð

State and prove Gram-Schmidt
orthogonalization process.

(b) ØçÎ  ¥õÚU  Îô Üæ¢çÕ·¤ §·¤æ§ü âçÎàæ ãUô´,

Ìô âçÎàæô´  ¥õÚU  ·ð¤ Õè¿ ·¤è ÎêÚUè ™ææÌ

·¤èçÁ°Ð ØãU Öè çâh ·¤èçÁ° ç·¤ °·¤ ¥æ¢ÌÚU

»é‡æÙ â×çcÅU ×ð´ âçÎàæô´ ·¤æ Âýâæ×æ‹Ø Üæ¢çÕ·¤

â×é“æØ ÚñUç¹·¤ÌÑ SßÌ¢˜æ ãUôÌæ ãñUÐ

If  and  are two orthonormal unit
vectors, then find the distance between
vectors  and . Also prove that any
orthonormal set of vectors in an inner
product space is linearly independent.

(c) ØçÎ  ¥õÚU  ¥æ¢ÌÚU »é‡æÙ â×çcÅU V(F) ·ð¤

·¤ô§ü Îô âçÎàæ ãUô´ Ìô çâh ·¤èçÁ° ç·¤

(, ) = Re(, ) + iRe(, i)



If  and  are two vectors in an inner
product space V(F), then prove that

(, ) = Re(, ) + iRe(, i)
———

( 7 )
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