
§·¤æ§ü / Unit-I

1. (a) ØçÎ G °·¤ ÂçÚUç×Ì ¥æÕðÜè â×êãU ãñU, Ìæð

çâh ·¤èçÁ° ç·¤ G ÂýˆØÿæ »é‡æçÙ·¤ ·ð¤ âæÍ

âæØÜæð ©UÂâ×êãUæð´ ·¤æ ÌéËØæ·¤æÚUèÌæ ãñUÐ

KJ-1355
B.Sc. (Part - III)

Term End Examination, 2020

MATHEMATICS

Paper - II

Abstract Algebra

Time : Three Hours] [Maximum Marks : 50

ÙôÅU Ñ ÂýˆØð·¤ ÂýàÙ âð ç·¤‹ãUè´ Îô Öæ»ô´ ·ð¤ ©UîæÚU ÎèçÁ°Ð
âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤ â×æÙ ãñ´ UÐ

Note : Answer any two parts from each question. All
questions carry equal marks.
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If G be a finite abelian group, then prove

that G is isomorphism of sylow

subgroups with direct product.

(b) çâh ·¤èçÁ° ç·¤ ç·¤âè â×êãU ·¤æ ·ð¤‹¼ý

Âýâæ×æ‹Ø ©UÂâ×êãU ãUæðÌæ ãñUÐ

Prove that centre of any group is a

normal subgroup.

(c) ¥Ù-¥æÕðÜè â×êãUæð ´ ·ð¤ çÜ° ·¤æñàæè Âý×ðØ ·¤æð

çÜ¹·¤ÚU ãUÜ ·¤èçÁ°Ð

State and prove Cauchy theorem for non

abelian group.

§·¤æ§ü / Unit-II

2. (a) ßÜØ ·ð¤ çÜ° â×æ·¤æçÚUÌæ ·ð¤ ×êÜÖêÌ Âý×ðØ

·¤æð çÜ¹·¤ÚU çâh ·¤èçÁ°Ð

State and prove fundamental theorem on

Homomorphism of rings.

(b) ØçÎ S ßÜØ R ·¤è »é‡æÁæßÜè ãñU, Ìæð R/S,

R ·¤æ â×æ·¤æÚUè ÂýçÌçÕ`Õ ãñU, çâh ·¤èçÁ°Ð

( 2 )
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If S is any ideal of ring R, then prove

that R/S is a isomorphic image of R.

(c) ç·¤âè ßÜØ ·ð¤ ÂýçÌM¤Â·¤ ·¤æð ÂçÚUÖæçáÌ

·¤èçÁ°Ð ¥æ§¢SÅUèÙ ·ð¤ âê˜æ ·¤è ×ÎÎ âð

ÕãéUÂÎ x4 + x3 + x2 + x + 1 ·¤è ¹‡ÇUÙèØÌæ

·¤è Áæ¢¿ ·¤èçÁ°Ð

Define module of a ring with the help

of Einstein formula check the

reducibility of the following polynomial

x4 + x3 + x2 + x + 1.

§·¤æ§ü / Unit-III

3. (a) âçÎàæ â×çcÅU ·¤æð ÂçÚUÖæçáÌ ·¤èçÁ°Ð

çÎ¹æ§° ç·¤ W1 + W2 = [W1  W2] ÁãUæ¢

W1 °ß¢ W2, V(F) ·¤è Îæð ©UÂâ×çcÅUØæ¡

ãñ´ UÐ

Define vector space. Show that

W1 + W2 = [W1  W2] where W1 and W2

are two subspaces of V(F).
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(b) çâh ·¤èçÁ° ç·¤ ÂýˆØð·¤ ÂçÚUç×Ì ÁçÙÌ âçÎàæ

â×çcÅU ·¤æ ÂçÚUç×Ì ¥æÏæÚU ãUæðÌæ ãñUÐ

Prove that every finitely generated vector

space has a finite basis.

(c) ØçÎ V(F) °·¤ ÂçÚUç×Ì çÕ×èØ âçÎàæ â×çcÅU

ãUæð, ÌÕ V(F) ·ð¤ ·¤æð§ü Îæð ¥æÏæÚU â×æÙ â¢BØæ

×ð´ ¥ßØßæð´ ·¤æð ÚU¹Ìð ãñ´ UÐ

If V(F) is a finite dimensional vector

space, then two basis of V(F) having the

same number of elements.

§·¤æ§ü / Unit-IV

4. (a) àæê‹Ø â×çcÅU ·¤æð ÂçÚUÖæçáÌ ·¤èçÁ°Ð çÎ¹æ§°

ç·¤ ØçÎ Îæð âçÎàæ â×çcÅUØæ¡ U(F) ¥æñÚU V(F)

·ð¤ Õè¿ ÚñUç¹·¤ M¤Âæ‹ÌÚU‡æ T ãUæð, Ìæð àæê‹Ø

â×çcÅU, U(F) ·¤è ©UÂâ×çcÅU ãUæðÌè ãñUÐ

Define null space of linear transformation

and show that if T is a linear

transformation from U(F) to V(F), then

the null space of T is a subspace of U(F).
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(b) çâh ·¤èçÁ° ç·¤ ¥æÃØêãU

8 8 2

4 3 2

3 4 1

A

  
    
  

çß·¤‡æüÙèØ ãñUÐ

Prove that the matrix

8 8 2

4 3 2

3 4 1

A

  
    
  

is diagonalizable.

(c) âçÎàæ â×çcÅU V3(R) ·ð¤ çÜ° ¥æÏæÚU â×é“æØ

B = {(1, –2, 3), (1,–1, 1), (2, – 4, 7)} ·¤æ

mñÌ ¥æÏæÚU ™ææÌ ·¤èçÁ°Ð

Find the dual basis of the basis set

B = {(1, –2, 3), (1,–1, 1), (2, – 4, 7)} for

V3(R).

( 5 )
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§·¤æ§ü / Unit-V

5. (a) ØçÎ ,  °·¤ ¥æ¢ÌÚU »é‡æÙ â×çcÅU V ·ð¤

âçÎàæ ãñ´U, Ìæð çâh ·¤èçÁ° ç·¤ ||  +  ||

 |||| + ||  || …Øæç×ÌèØ ÃØæBØæ Öè ·¤èçÁ°Ð

If ,  are vectors in an inner product

space V, then prove that ||  +  ||

 |||| + ||  ||. Give the Geometrical

interpetation also.

(b) çâh ·¤èçÁ° ç·¤ °·¤ ¥æ¢ÌÚU »é‡æÙ â×çcÅU

×ð´ âçÎàææð ´ ·¤æ Âýâæ×æ‹Ø Üæ¢çÕ·¤ â×é“æØ

ÚñUç¹·¤ÌÑ SßÌ¢˜æ ãUæðÌæ ãñUÐ

In an inner product space prove that

any orthonormal set vectors is linearly

independent.

(c) »ýæ×-çà×ÅU ·ð¤ Üæç`Õ·¤ Âý·ý¤× ·¤æ ©UÂØæð»

·¤ÚU·ð¤ V3(R) ·ð¤ ¥æÏæÚU B = {(1, 0, 1),

(1, 2,–2), (2, –1, 1)} âð °·¤ Âýâæ×æ‹Ø

°ß¢ Üæç`Õ·¤ ¥æÏæÚU ÂýæŒÌ ·¤èçÁ°Ð

( 6 )
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Applying the Gram-Schmidt

Orthogonalization process obtain an

orthonormal basis from the basis

B = {(1, 0, 1), (1, 2,–2), (2, –1, 1)}.

———

( 7 )
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