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ÿoˆÁTˆEı YÁPˆy‘] ( B.D.P.) 
%X«`›_X Yy ( Assignment) : ◊Qˆ„a∂ëˆÃ[˝, 2014 C L«X, 2015 

G◊STˆ ( Mathematics ) 
B◊¨K˜Eı YÁPˆy‘] ( Elective ) 

T ˆTˆ›Ã^ Yy ( 3rd Paper : Classical Algebra  
& Abstract Algebra ) 

Y…SÔ]ÁX  f 50  ]Á„XÃ[˝ mÃ[˝”±ºˆ  f 30% 
Full Marks : 50 Weightage of Marks : 30% 

 
Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 

%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 
ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 

Special credit will be given for accuracy and relevance 
in the answer. Marks will be deducted for incorrect 

spelling, untidy work and illegible handwriting. 
The weightage for each question has been 

indicated in the margin. 
 

◊[˝\ˆÁG – Eı 

Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 

1* Eı) 4321 ,,, aaaa  W˝XÁ±¡Eı aeFÓÁ c˜„_ ÂVFÁX Â^,  

  ≥++++ )1)(1()1)(1( 4
4

4
3

4
2

4
1 aaaa  

                              
4

4321 )1( aaaa+ . 5 

 F) z AEı◊ªRÙO Y◊Ã[˝[˝Tˆ¤X`›_ L◊ªRÙO_ Ã[˝Á◊` A[˝e iz
iz

+
− -AÃ[˝ 

%ÓÁ]◊Y¿◊ªRÙO=Qˆ 
4
π

 c˜„_, ÂVFÁX Â^ z  L◊ªRÙO_ a]Tˆ„_Ã[˝ 

AEı◊ªRÙO [˝ „w¯ %[˝ÿöˆÁX Eı„Ã[˝* 5 

2* Eı) EıÁQÔˆ„XÃ[˝ Yà˘◊Tˆ„Tˆ a]ÁW˝ÁX EıÃ[˝”X : 

  032126 23 =+−+ xxx . 5 

 F) 023 =+++ rqxpxx  a]›EıÃ[˝„SÃ[˝ [˝›Lm◊_ 

γβα ,,  c˜„_, A]X AEı◊ªRÙO a]›EıÃ[˝S GPˆX EıÃ[˝”X ^ÁÃ[˝ 

[˝›Lm◊_ βγ+αβ , γα+βγ , αβ+γα . 5 

3* Eı) 3S  V_◊ªRÙOÃ[˝ =YV_m◊_ ◊XSÔÃ^ EıÃ[˝”X* 3S  V_◊ªRÙO„Tˆ 

A]X ÂEıÁX =YV_ UÁEı„[˝ ◊Eı ^ÁÃ[˝ aVaÓ aeFÓÁ    

c˜„[˝ 4 ? 5 

 F) 0234 =++++ srxqxpxx  a]›EıÃ[˝„SÃ[˝ 

[˝›Lm◊_ δγβα ,,,  c˜„_ ÂVFÁX Â^   

  spr 22))()(( −=γδ−αββδ−γααδ−βγ . 5 

4* Eı) ÂVFÁX Â^ { 1, –1, i, – i } ÂaªRÙO◊ªRÙO mSX aÁ„Y„l˘ 

AEı◊ªRÙO ªJÙy‘›Ã^ V_ GPˆX Eı„Ã[˝* B V„_Ã[˝ LXEım◊_ 

◊XSÔÃ^ EıÃ[˝”X* 5 

 F) Y“]ÁS EıÃ[˝”X AEı◊ªRÙO V_ ),( •G  %Á„[˝_›Ã^ (abelian) 

V_ c˜„[˝ ^◊V C ÂEı[˝_]Áy ^◊V 222 .).( baba =

c˜Ã^,  Gba ∈∀ , . 5 
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 ◊[˝\ˆÁG – Fı 
Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

5* Â^ ÂEıÁX AEı◊ªRÙO ÂaªRÙO A-AÃ[˝ =YÃ[˝ ρ  AEı◊ªRÙO T«ˆ_ÓTˆÁ a+EÔı 

c˜„_ ÂVFÁX Â^, T«ˆ_ÓTˆÁ Ê`“S› φ=∩ ][][ ba  %U[˝Á 

][][ ba = . 6  

6* ^◊V W˝XÁ±¡Eı Y…SÔaeFÓÁ b C c-AÃ[˝ ◊L◊a◊Qˆ (g.c.d.) g c˜Ã^ 

Tˆ„[˝ ÂVFÁX Â^, V«◊ªRÙO Y…SÔaeFÓÁ 0x , 0y YÁCÃ^Á ^Á„[˝ ^ÁÃ[˝ 

LXÓ 00 cybxg +=  c˜„[˝* 6  

7* α  ^◊V 01 =−nx  a]›EıÃ[˝„SÃ[˝ AEı◊ªRÙO ◊[˝„`b [˝›L c˜Ã^ 

A[˝e p C n ^◊V YÃ[˝&Ã[˝ Â]Ï◊_Eı c˜Ã^ Tˆ„[˝ ÂVFÁX Â^, pα

C B 01 =−nx  a]›EıÃ[˝„SÃ[˝ AEı◊ªRÙO ◊[˝„`b [˝›L c˜„[˝* 6  

8* a]ÁW˝ÁX EıÃ[˝”X : 

 0102516162510 2345 =+++++ xxxxx . 6  

9* 2cos −=z  a]›EıÃ[˝„SÃ[˝ aÁW˝ÁÃ[˝S a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X* 6  

10* %ÜX (ring)-AÃ[˝ aep˚Á ◊_F«X C AEı◊ªRÙO %a›] %Ü„XÃ[˝ 

=VÁc˜Ã[˝S ◊VX* ),,( 6 •+z %ÜX◊ªRÙO„Tˆ `…XÓ \ˆÁLEım◊_ ◊XSÔÃ^ 

EıÃ[˝”X* 3 + 3 

◊[˝\ˆÁG – Gı 

Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

11* }4,3,2,1{=A , }6,5{=B  c˜„_ AB ×  ◊XSÔÃ^ EıÃ[˝”X* 3 

12* ZZf →:  ◊ªJÙyS◊ªRÙO ◊X∂oˆÃ[˝÷„Y aep˚Á◊Ã^Tˆ : 

 3)( 2 += xxf *  ÂVFÁX Â^ f AÍEıEı (injective) XÃ̂ , 

Â^FÁ„X Zx ∈ , Z-aEı_ Y…SÔaeFÓÁÃ[˝ ÂaªRÙO*  3 

13* 2 -ÂEı AEı◊ªRÙO %a›] y‘◊]Eı \ˆG¬Áe„` Y◊Ã[˝STˆ EıÃ[˝”X* 3 

14* GÁ◊S◊TˆEı %Á„Ã[˝Ác˜ Tˆ„√º¯Ã[˝ aÁc˜Á„^Ó ÂVFÁX Â^, 

 2)12(...321 nn =−++++ , Nn ∈ . 3 

15* ^◊V AEıc˜O a„Ü a, b •ÁÃ[˝Á ◊[˝\ˆÁLÓ C b, a •ÁÃ[˝Á ◊[˝\ˆÁLÓ 

c˜Ã^ Tˆ„[˝ ÂVFÁX Â^,  ba ±= . 3 

16* a, b, c  W˝XÁ±¡Eı c˜„_ ÂVFÁX Â^, 

 cba
ac
ac

cb
cb

ba
ba ++≥

+
++

+
++

+
+ 222222

. 3 

17* ÂEıÁX %ÜX R-A, aEı_ x-AÃ[˝ LXÓ xx =2
 c˜„_ ÂVFÁX 

Â^ Rxxx ∈∀−= ,  c˜„[˝* 3 

18* 4z %U[˝Á 5z -Ã[˝ ]„W˝Ó ÂEıÁXÀ◊ªRÙO Y…SÔÁÜ Âl˘y ? %ÁYXÁÃ[˝ 

]„TˆÃ[˝ aÁ„Y„l˘ ^«◊N˛ ÂVFÁX* 3 
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English Version 

Group – A 

   Answer any two questions. 10 × 2 = 20 

1. a) If 4321 ,,, aaaa  are positive numbers 

show that  

  ≥++++ )1)(1()1)(1( 4
4

4
3

4
2

4
1 aaaa  

                              
4

4321 )1( aaaa+ . 5 

 b) If z is a variable complex number and the 

amplitude of iz
iz

+
−

 is 
4
π , then show that     

z lies on a circle of complex plane. 5 

2. a) Solve by Cardon's method : 

032126 23 =+−+ xxx . 5 

 b) If γβα ,,  are the roots of the equation 

023 =+++ rqxpxx , construct an equation 
whose roots are βγ+αβ , γα+βγ , αβ+γα . 5 

3. a) Determine the subgroups of the group 3S . 

Is there any subgroup of 3S  containing       

4 elements ? 5 

 b) If δγβα ,,,  are true roots of the equation 

0234 =++++ srxqxpxx , then prove that 

spr 22))()(( −=γδ−αββδ−γααδ−βγ . 5 

4. a) Show that the set { 1, –1, i, – i } forms a 

cyclic group with respect to multiplication. 

Determine the generators of this group. 5 

 b) Prove that a group ),( •G  will be abelian if 

and only if 222 .).( baba = , Gba ∈∀ , . 5 

Group – B 

   Answer any three questions. 6 × 3 = 18 

5. If ρ  is an equivalence relation on a set A, then 

prove that equivalence classes φ=∩ ][][ ba  or 

][][ ba = . 6  

6. If g is the g.c.d. of two positive integers b and c, 
then show that 00 cybxg +=  for two positive 

integers 0x , 0y . 6  

7. If α  is a special root of the equation 01 =−nx ,   
p and n are prime to each other, then show that 

pα  also will be a special root of 01 =−nx . 6  

8. Solve : 0102516162510 2345 =+++++ xxxxx .  

  6  

9. Find general solution of 2cos −=z . 6  

10. Write down the definition of a ring. Give example 
of an infinite ring. Find the zero divisors in the 
ring ),,( 6 •+z . 3 + 3 
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Group – C 
   Answer any four questions. 3 × 4 = 12 
11. }4,3,2,1{=A  and }6,5{=B  then find AB × . 3 

12. The mapping ZZf →:  is defined in the 
following way : 

 3)( 2 += xxf , Zx ∈∀ , Z is the set of all integers. 
Show that f is not injective.  3 

13. Express 2  in an infinite continued fraction. 3 
14. Apply mathematical induction to show  

 2)12(...321 nn =−++++ , Nn ∈ . 3 
15. If a is divisible by b and b is divisible by a 

simultaneously then show that ba ±= . 3 
16. If a, b, c are positive numbers, then show that  

 cbaac
ac

cb
cb

ba
ba ++≥

+
++

+
++

+
+ 222222

. 3 

17. If in a ring R, for all x, xx =2
 holds then show 

that Rxxx ∈∀−= , . 3 

18. Which one is an Integral Domain among 4z  and 

5z  ? Give reason in favour of your opinion. 3 
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