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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 

Detail schedule for submission of assignment for the 
BDP Term End Examination December-2019 & June-2020 

1. Date of Publication : 14/02/2020 
2. Last date of Submission of answer script  by the student to the study 

centre 
: 07/03/2020 

3. Last date of Submission of marks by the examiner to the study centre : 08/04/2020 
4. Date of evaluated answer scripts distribution by the study centre to 

the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 

 
 
 
 
 
 
 
 
: 18/04/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 20/04/2020 
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 (Y“`¬ Xe 1(b) A[˝e Y“`¬ Xe 8-AÃ[˝ LXÓ G–ÁZı 29 Xe A[˝e 31 Xe Y úˆÁÃ^ Y“Vw¯) 
( Graphs for Q.Nos. 1(b) and 8 have been given on Page No. 29 and Page No. 31 ) 

◊[˝\ˆÁG — Eı 

Group – A 

Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 
Answer any two questions.  
1. a) AEı◊ªRÙO Y◊Ã[˝[˝c˜X ÂEıÁ+ÁX›Ã[˝ 5 ◊ªRÙO ÿöˆÁX A, B, C, D,    E-ÂTˆ %◊Zıa %Á‰ªK˜* ÂEıÁ„XÁ AEı◊VX A C B 

%◊Zı„a ^UÁy‘„] 8 C 10 ◊ªRÙO [˝ÁQÕˆ◊Tˆ ÆœÙÁEı ◊ªK˜_* B ◊VX C, D C E %◊Zı„aÃ[˝ Y“„Ã^ÁLX ◊ªK˜_ ^UÁy‘„] 

6, 8 C 4 ◊ªRÙO  

  ÆœÙÁ„EıÃ[˝* 5 ◊ªRÙO ÿöˆÁ„XÃ[˝ ]W˝Ó[˝Tˆfi ◊Eı„_Á◊]ªªRÙOÁ„Ã[˝ V…Ã[˝±ºˆ ◊X‰ªJÙ ÂVCÃ^Á c˜_ : 

 G‹ôˆ[˝Ó →  

c˜„Tˆ ↓ 
C D E 

A 2 5 3 
B 4 2 7 

  A C B ÂU„Eı C, D C E G‹ôˆ[˝Óÿöˆ„_ EıTˆm◊_ Eı„Ã[˝ ÆœÙÁEı YÁPˆÁ„XÁ c˜„[˝ ^Á„Tˆ ÆœÙÁEım◊_ •ÁÃ[˝Á Â]ÁªRÙO 

%◊Tˆy‘Á‹ôˆ V…Ã[˝±ºˆ a[˝‰ªJÙ„Ã^ Eı] c˜Ã^ ? 

  =Y„Ã[˝ÁN˛ a]aÓÁ◊ªRÙO„Eı AEı◊ªRÙO ÈÃ[˝◊FEı a]aÓÁ ◊c˜aÁ„[˝ =YÿöˆÁYX EıÃ[˝”X* 5 
  A transport company has offices in five localities A, B, C, D and E. Some day the 

offices located at A and B had 8 and 10 spare trucks whereas offices at C, D, E 

required 6, 8, 4 trucks respectively. The distances in kilometres between the five 

localities are given below : 

To →  
From ↓ 

C D E 

A 2 5 3 
B 4 2 7 

  How should the trucks from A and B sent to C, D and E so that the total distance 
covered by the trucks is minimum ? Formulate the problem as a linear programming 
problem.  

 b) ◊X∂oˆ◊_◊FTˆ ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e a]aÓÁ◊ªRÙO„Eı Â_F◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó a]ÁW˝ÁX EıÃ[˝”X : (29 Xe Y úˆÁÃ^ G–ÁZı 

Y“Vw¯*) 

  %[˝] 21 40006000 xxZ +=  

  `Tˆ¤ aÁ„Y„l˘, 243 21 ≥+ xx  
                   1621 ≥+ xx  
                 4862 21 ≥+ xx  
                 0, 21 ≥xx . 



 QP Code : 20UA130EMT14 4 / 32 B.Sc.-AU-16138 

   

  Solve the following L.P.P. graphically : 
  (Graph is provided on page No. 29.) 
  Minimize  21 40006000 xxZ +=  

  subject to 243 21 ≥+ xx  

                   1621 ≥+ xx  
                 4862 21 ≥+ xx  

                 0, 21 ≥xx . 

  

2. a) Y“]ÁS EıÃ[˝”X Â^, bAX = , 0≥X Ac˜O a]›EıÃ[˝S a]…„c˜Ã[˝ EıÁ^ÔEıÃ[˝ a]ÁW˝ÁX •ÁÃ[˝Á G◊PˆTˆ =w¯_ Âa‰ªRÙOÃ[˝ 

Y“„TˆÓEı Y“Á◊‹ôˆEı ◊[˝≥V«c˜O B a]ÁW˝ÁX a]…„c˜Ã[˝ AEı◊ªRÙO Â]Ï_ EıÁ^ÔEıÃ[˝ a]ÁW˝ÁX c˜„[˝* 5 
  Prove that every extreme point of the convex set of all feasible solutions of the 

system bAX = , 0≥X , corresponds to a basic feasible solution. 

  

 b) ÂVFÁX Â^ 21 =x , 32 =x , 13 =x  Y“Vw¯ a]›EıÃ[˝S a]…„c˜Ã[˝  

  1142 321 =++ xxx  

  1453 321 =++ xxx  

  AEı◊ªRÙO EıÁ^ÔEıÃ[˝ a]ÁW˝ÁX* B EıÁ^ÔEıÃ[˝ a]ÁW˝ÁX„Eı AEı◊ªRÙO Â]Ï_ EıÁ^ÔEıÃ[˝ a]ÁW˝Á„X Ã[˝÷YÁ‹ôˆ◊Ã[˝Tˆ EıÃ[˝”X* 5 

  Consider the set of equation 
  1142 321 =++ xxx  

  1453 321 =++ xxx  

  Verify that 21 =x , 32 =x , 13 =x  is a feasible solution. Reduce this feasible 

solution to a basic feasible solution. 

  

3. a) ◊•Y^ÔÁÃ^ Yà˘◊TˆÃ[˝ aÁc˜Á„^Ó ◊X∂oˆ◊_◊FTˆ ÈÃ[˝◊FEı a]aÓÁÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 

  ªJÙÃ[˝] 21 35 xxZ +=  

  `Tˆ¤ aÁ„Y„l˘, 13 21 ≤+ xx  

                    1243 21 ≥+ xx  

                    0, 21 ≥xx . 6 

  Solve by the two-phase method  : 
  Maximize 21 35 xxZ +=   

  subject to 13 21 ≤+ xx  

                  1243 21 ≥+ xx  

           and 0, 21 ≥xx . 
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 b) ◊X∂oˆ◊_◊FTˆ %Á„Ã[˝ÁY a]aÓÁ◊ªRÙOÃ[˝ FÃ[˝‰ªJÙÃ[˝ ªJÙÃ[˝] a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X : 

 1M  2M  3M  4M  

1J  10 12 19 11 

2J  5 10 7 8 

3J  12 14 13 11 

4J  8 15 11 9 

   4 
  Find the optimal cost of assignment of the following assignment problem :  

 1M  2M  3M  4M  

1J  10 12 19 11 

2J  5 10 7 8 

3J  12 14 13 11 

4J  8 15 11 9 

    

4. a) ◊X∂oˆ◊_◊FTˆ Y◊Ã[˝[˝c˜X a]aÓÁ◊ªRÙOÃ[˝ ªJÙÃ[˝] a]ÁW˝ÁX A[˝e Y◊Ã[˝[˝c˜X FÃ[˝ªJÙ ◊XSÔÃ^ EıÃ[˝”X : 
 1D  2D  3D  4D  ia  

1O  6 4 2 7 8 

2O  5 1 4 6 14 

3O  6 5 2 5 9 

4O  4 3 2 1 11 

jb  7 13 12 10  

   7 
  Find an optimal solution and corresponding cost of transportation in the following 

transportation problem : 

 1D  2D  3D  4D  ia  

1O  6 4 2 7 8 

2O  5 1 4 6 14 

3O  6 5 2 5 9 

4O  4 3 2 1 11 

ib  7 13 12 10  

    

 b) X›‰ªJÙÃ[˝ ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e a]aÓÁÃ[˝ È•Tˆ a]aÓÁ◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X : 

  ªJÙÃ[˝] 321 432 xxxZ −+=  

  `Tˆ¤ aÁ„Y„l˘ 23 321 ≤++ xxx  
                   434 31 ≥+− xx  
                 55 321 =+− xxx  
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  0, 21 ≥xx  , 3x ◊ªJÙc˜‘ %[˝ÁW˝*ı 3 
  Find the dual of the following L.P.P. :  

  Maximize  321 432 xxxZ −+=  

  subject to 23 321 ≤++ xxx  

                  434 31 ≥+− xx  

               55 321 =+− xxx  

  0, 21 ≥xx  , 3x  is unrestricted in sign.  

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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◊[˝\ˆÁG — Fı 
Group – B 

Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 
Answer any three questions. 

5. È•Tˆ a]aÓÁÃ[˝ a]ÁW˝ÁX Eı„Ã[˝ ◊X‰ªJÙÃ[˝ Â]Ï◊_Eı ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e a]aÓÁÃ[˝ ªJÙÃ[˝] a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X : 

 %[˝] 321 634 xxxZ ++=  

 `Tˆ¤ aÁ„Y„l˘ 23 31 ≥+ xx  
                  532 ≥+ xx  
                  0,, 321 ≥xxx . 6 
 
 
 Find the optimal solution of the following L.P.P. by solving its dual : 

 Minimize 321 634 xxxZ ++=  

 subject to 23 31 ≥+ xx  

                  532 ≥+ xx  

                  0,, 321 ≥xxx . 

  

 

6. X›‰ªJÙÃ[˝ }Á]Ó]ÁX ◊[˝„y‘TˆÁ a]aÓÁ◊ªRÙOÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 
 

 A B C D E 

A ∞ 4 7 3 4 

B 4 ∞ 6 3 4 

C 7 6 ∞ 7 5 

D 3 3 7 ∞ 7 

E 4 4 5 7 ∞ 
  6 
 
 Solve the following travelling salesman problem :  
 

 A B C D E 

A ∞ 4 7 3 4 

B 4 ∞ 6 3 4 

C 7 6 ∞ 7 5 

D 3 3 7 ∞ 7 

E 4 4 5 7 ∞ 
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7. Y“ÁW˝ÁXÓ Tˆ√º¯ [˝Ó[˝c˜ÁÃ[˝ Eı„Ã[˝ y‘›QÕˆÁ a]aÓÁÃ[˝ ◊X∂oˆ◊_◊FTˆ ]…_Óa…ªJÙEı ]ÓÁ◊ÆœÙj◊ªRÙO„Eı 2 × 2 ]ÓÁ◊ÆœÙ„j Y◊Ã[˝STˆ EıÃ[˝”X A[˝e 

a]aÓÁ◊ªRÙOÃ[˝ a]ÁW˝ÁX EıÃ[˝”X : 
  B 
  1B  2B  3B  4B  5B  

A 

1A  0 0 0 0 0 

2A  4 2 0 2 1 

3A  4 3 1 3 2 

4A  4 3 4 –1 2 
  6 
 
 Reduce the following pay off matrix to 2 × 2 matrix by dominance property, and thus solve 

the problem :  

  B 
  1B  2B  3B  4B  5B  

A 

1A  0 0 0 0 0 

2A  4 2 0 2 1 

3A  4 3 1 3 2 

4A  4 3 4 –1 2 
   

8. Â_F◊ªJÙ‰yÃ[˝ aÁc˜Á„^Ó ◊X∂oˆ◊_◊FTˆ y‘›QÕˆÁ a]aÓÁ◊ªRÙO a]ÁW˝ÁX  EıÃ[˝”X : (31 Xe Y úˆÁÃ^ G–ÁZı Y“Vw¯*) 
 

  B 
  1B  2B  3B  4B  

A 1A  1 2 –3 7 

2A  2 5 4 –6 

  6 
 
 Solve the following game graphically : 

 ( Graph has been provided on page No. 31)  

  B 
  1B  2B  3B  4B  

A 1A  1 2 –3 7 

2A  2 5 4 –6 
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9. ),( yxf , x C y Ac˜O V«◊ªRÙO [˝Áÿôˆ[˝ ªJÙ„_Ã[˝ [˝Áÿôˆ[˝ ]ÁX ◊[˝◊`rÙ %„Yl˘Eı A[˝e Ax ∈ , By ∈  Â^FÁ„X A C B 

^UÁy‘„] [˝Áÿôˆ[˝ aeFÓÁÃ[˝ V«c˜O◊ªRÙO aÁ[˝„aªRÙO* ^◊V 

 ªJÙÃ[˝]     %[˝]  ),( yxf   A[˝e   %[˝]   ªJÙÃ[˝] ),( yxf  
 Ax ∈ , By ∈                     By ∈ , Ax ∈  

 Ac˜O V«c˜O„Ã^Ã[˝c˜O %◊ÿôˆ±ºˆ UÁ„Eı TˆÁc˜„_ Y“]ÁS EıÃ[˝”X Â^, 

 ªJÙÃ[˝]     %[˝] ),( yxf       %[˝]    ªJÙÃ[˝]  ),( yxf  
 Ax ∈  ,  By ∈              By ∈ ,  Ax ∈  6 
 
 ),( yxf is a real valued function of x and y defined for Ax ∈  and By ∈ , A and B being     

two sub-sets of real numbers. Then if both  

             ),(minmax yxfByAx ∈∈   and  ),(maxmin yxfAxBy ∈∈  exist, prove that  

              ),(maxmin),(minmax yxfAxByyxfByAx ∈∈≤∈∈ .   

 

10. Â^ y‘›QÕˆÁ a]aÓÁÃ[˝ ]…_Óa…ªJÙEı ]ÓÁ◊ÆœÙj X›‰ªJÙ Y“Vw¯ c˜_ Âa◊ªRÙO ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e Tˆ„√º¯Ã[˝ aÁc˜Á„^Ó a]ÁW˝ÁX EıÃ[˝”X : 
  B 
  1B  2B  3B  

A 
1A  –1 2 1 

2A  1 –2 2 

3A  3 4 –3 

  6 
 Use linear programming to solve the game problem whose pay off matrix is given below : 

  B 
  1B  2B  3B  

A 
1A  –1 2 1 

2A  1 –2 2 

3A  3 4 –3 

   

 

 

 

 

 

Y“U] =w¯Ã[˝ / First Answer : 

≤ 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 QP Code : 20UA130EMT14 22 / 32 B.Sc.-AU-16138 

   

 

  



 QP Code : 20UA130EMT14 23 / 32 B.Sc.-AU-16138 

   

◊[˝\ˆÁG — Gı 

Group – C 

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

11. AEı◊ªRÙO Âa‰ªRÙOÃ[˝ =w¯_ %Á[˝Ã[˝S ◊Eı ? ÂVFÁX Â^ 1X , 2X  Ac˜O V«c˜O ◊[˝≥V«Ã[˝ =w¯_ %Á[˝Ã[˝S B ◊[˝≥V«•Ã^ ae„^Á◊LTˆ 

aÃ[˝_ ÂÃ[˝FÁe` ]Áy* 1 + 2 
 What is a convex hull of a set ? Show that the convex hull of two points 1X  and 2X  is the 

line segment joining these points.  

 

12. Y“Vw¯ }/{ bAXXX ≤=′  A[˝e 0X  A]X AEı◊ªRÙO ◊[˝≥V« Â^ bAX <0 * ÂVFÁX Â^ 0X  , X ′ -AÃ[˝ Y“Á◊‹ôˆEı 

◊[˝≥V« c˜„Tˆ YÁ„Ã[˝ XÁ* 3 

 Let }/{ bAXXX ≤=′  and let 0X  be such that bAX <0 . Show that 0X  cannot be an 

extreme point of X ′ .  

 

13. ◊X∂oˆ◊_◊FTˆ ÂaªRÙO◊ªRÙO =w¯_ ÂaªRÙO ◊EıXÁ YÃ[˝›l˘Á EıÃ[˝”X : 

 }4)|,({ 2 xyyxX ≥=  3 

 Examine whether the set }4)|,({ 2 xyyxX ≥=  is a convex set.  

 

14. ◊X∂oˆ◊_◊FTˆ a]›EıÃ[˝S•„Ã^Ã[˝ a]ÿôˆ Â]Ï_ a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X : 

 422 54321 =−+++− xxxxx  

   322 5421 =−+− xxxx . 3 

 Find all basic solutions of the following system of equations : 

 422 54321 =−+++− xxxxx  

   322 5421 =−+− xxxx .  

 

15. %Á„Ã[˝ÁY a]aÓÁÃ[˝ AEı◊ªRÙO GÁ◊S◊TˆEı Ã[˝÷Y ◊VX* %Á„Ã[˝ÁY a]aÓÁ ◊Eı AEı◊ªRÙO ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e a]aÓÁ ?  2 + 1 

 Formulate mathematically an assignment problem. Is assignment problem a linear 
programming problem ?  
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16. Matrix Minima Yà˘◊Tˆ„Tˆ ◊X‰ªJÙÃ[˝ Y◊Ã[˝[˝c˜X a]aÓÁ◊ªRÙOÃ[˝ AEı◊ªRÙO Y“ÁÃ[˝◊ïˆEı EıÁ^ÔEıÃ[˝ a]ÁW˝ÁX ◊XSÔÃ^ EıÃ[˝”X : 
 1D  2D  3D  4D  ia  

1O  6 4 2 7 8 

2O  5 1 4 6 14 

3O  6 5 2 5 9 

4O  4 3 2 1 11 

jb  7 13 12 10  

  3 
 Find an initial basic feasible solution of the following transportation problem by Matrix 

Minima method : 

 1D  2D  3D  4D  ia  

1O  6 4 2 7 8 

2O  5 1 4 6 14 

3O  6 5 2 5 9 

4O  4 3 2 1 11 

jb  7 13 12 10  

17. ◊X∂oˆ◊_◊FTˆ ]ÓÁ◊ÆœÙ◊jÃ^ y‘›QÕˆÁ a]aÓÁÃ[˝ %„`üÁY„[˝`X ◊[˝≥V« ◊XSÔÃ^ EıÃ[˝”X : 
  B 
  1 2 3 4 

A 

1 4 –2 –4 –1 
2 3 1 –1 2 
3 2 3 –2 –2 
4 –1 –3 –3 1 
5 –3 1 –1 –3 

  3 
 Find the saddle point of the following matrix game :  

  B 
  1 2 3 4 

A 

1 4 –2 –4 –1 
2 3 1 –1 2 
3 2 3 –2 –2 
4 –1 –3 –3 1 
5 –3 1 –1 –3 

18. Y“]ÁS EıÃ[˝”X Â^, ]…_ ÈÃ[˝◊FEı ÊY“ÁG–Á◊]e a]aÓÁÃ[˝ ^◊V AEı◊ªRÙO %a›◊]Tˆ a]ÁW˝ÁX UÁ„Eı TˆÁc˜„_ È•Tˆ a]aÓÁ◊ªRÙOÃ[˝ 

ÂEıÁ„XÁ EıÁ^ÔEıÃ[˝ a]ÁW˝ÁX UÁEı„[˝ XÁ* 3 

 Prove that if the primal problem has an unbounded solution then the dual problem has 
no feasible solution.  
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Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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ªJÙT«ˆUÔ =w¯Ã[˝ / Fourth Answer : 
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