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MAT8071T

M.Sc. FIRST SEMESTER (NEP) EXAMINATION, 2023-24

MATHEMATICS

Advanced Abstract Algebra

Time Allowed : Three Hours

Maximum Marks : 80

PART-A/ Hkkx&v [Marks :16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

lHkh vkB iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 50 'kCnksas ls vf/kd u gksA
lHkh iz'uksa ds vad leku gSaA

PART-B/ Hkkx&c [Marks :40]

Answer five questions (Maximum 200 words each)

selecting one from each unit. All questions carry equal marks.

izR;sd bdkbZ ls ,d iz'u pqurs gq,] dqy ik¡p iz'uksa ds mRrj nhft,A
izR;sd iz'u dk mRrj 200 'kCnksas ls vf/kd u gksA lHkh iz'uksa ds vad leku gSaA

PART-C/ Hkkx&l         [Marks :24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

fdUgha nks iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj 300 'kCnksas ls vf/kd u gksA
lHkh iz'uksa ds vad leku gSaA
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PART-A/ Hkkx&v

1. (i) Define External Direct Product.

cká izR;{k mRikn dks ifjHkkf"kr dhft,A

(ii) Write the statement of Jordan-Holder Theorem.

tkWMZu&gksYMj izes; dk dFku fyf[k,A

(iii) Define Solvable Groups.

lksYoscy lewgksa dks ifjHkkf"kr dhft,A

(iv) Define Annihilators of vector sub-spaces.

lfn'k mi&lef"V ds fouk'kd dks ifjHkkf"kr dhft,A

(v) Define Polynomial Rings.

cgqin oy; dks ifjHkkf"kr dhft,A

(vi) Find the degree of 2 3  over Q .

Q  ij 2 3  dh dksfV Kkr dhft,A

(vii) Define Galois Group.

xSyksbl lewg dks ifjHkkf"kr dhft,A

(viii) Define Invariant.

bUosjhvUV dks ifjHkkf"kr dhft,A

PART-B/ Hkkx&c

Unit-I / bdkbZ&I

2. Let G  be a group and H  be a subgroup of G , then H G  iff ,H G H    .

ekuk G  ,d lewg gS rFkk H ,G  dk mi&lewg gS] rc H G  ;fnfn ,H G H    .

3. State and proof  Zassenhaus Lemma.

tSlsugksl izesf;dk dks dFku lfgr fl) dhft,A
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Unit-II / bdkbZ&II

4. If G  is a solvable group, then prove that every subgroup of G  is also solvable.

;fn G  ,d lksYoscy lewg gS] rc fl) dhft, fd G  dk izR;sd milewg Hkh lksYoscy lewg gksrk

gSA

5. Let V  and 'V  be finite dimensional vector spaces over a field F  and : 't V V
be a linear transformation then prove that :

  *ker t A t V

ekuk V  rFkk 'V  ,d {ks= F  ij ifjfer ohfe; lfn'k lef"V;k¡ gSa vkSj : 't V V  ,d

jSf[kd :ikUrj.k gS] rc fl) dhft, fd %

  *ker t A t V

Unit-III / bdkbZ&III

6. Show that the ring  , ,z    of integers is a principal ideal domain.

fl) dhft, fd iw.kkZadksa dk oy;  , ,z    izeq[k vkn'kZ Mksesu gksrk gSA

7. Let 
K

F
 be a field extension and let a K  be algebraic over F . Then show that any

two minimal monic polynomials for a over F  are equal.

ekuk 
K

F
 ,d F  QhYM ,DlVsa'ku gS rFkk ekuk a K  ,d F  ij chth; gS] rc iznf'kZr

dhft, fd dksbZ nks fefuey eksfud cgqin F  ij leku gksrs gSaA

Unit-IV / bdkbZ&IV

8. Let 
1

G  and 
2

G  be groups, then show that :

1 2 2 1
G G G G  

ekuk 
1

G  rFkk 
2

G  nks lewg gSa] rc iznf'kZr dhft, fd %

1 2 2 1
G G G G  
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9. State and proof Sylow's three theorem.

flyks dh rhljh izes; dks dFku lfgr fl) dhft,A

Unit-V / bdkbZ&V

10. A group G  is solvable iff    n
G e , for some n N .

,d lewg G  lksYoscy gS ;fn vkSj dsoy ;fn    n
G e , dqN n N  ds fy, .

11. Let V  be a finite dimensional vector space over a field F  and W  be a sub-space of

V , then :

 dim dim dimA W V W 

ekuk V , {ks= F  ij ,d ifjfer ohfe; lfn'k lef"V gS rFkk W , V  dh ,d lfn'k mi&lef"V

gS] rc %

 dim dim dimA W V W 

PART-C/ Hkkx&l

12. State and proof Jordan-Holder theorem.

tkWMZu gksYMj izes; dks dFku lfgr fl) dhft,A

13. Define Projection, Singular and Non-singular Linear transformation, Nilpotent

groups.

izkstsD'ku] flaxqyj rFkk ukWu&flaxqyj ykbuj VªkalQkWesZ'ku] fuYiksVsUV lewgksa dks ifjHkkf"kr dhft,A

14. State and proof Unique Factorization theorem.

;wfud QsDVksjkbts'ku izes; dks dFku lfgr fl) dhft,A

15. Let  P x  be a polynomial of positive degree over a field F , then show that :

 : degK F P x   

ekuk  P x ] ,d {ks= F  ij ,d /kukRed dksfV dk cgqin gS] rc iznf'kZr dhft, fd %

 : degK F P x   

----- × -----


