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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[˝ a„Ü YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿôˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y ◊X„V¤` %X«^ÁÃ^› Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ 
=w¯Ã[˝ ◊X◊V¤rÙ ÿöˆÁ„Xc˜O ◊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, 
assignment answer is to be given in the specified space according to the instructions. 

Detail schedule for submission of assignment for the 
PG Term End Examination June, 2020 

1. Date of Publication : 20/06/2020 
2. Last date of Submission of answer script  by the student to the study 

centre 
: 19/07/2020 

3. Last date of Submission of marks by the examiner to the study centre : 16/08/2020 
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 changed / correction of assignment marks will be 
accepted after the said five days.) 
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5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 31/08/2020 
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Special Paper : Pure Mathematics 
Paper - 9B(i) : Advanced Topology 

( Symbols and Notations have their usual meanings.) 
Answer Question No. 1 and any four from the rest. 

1. Answer any five of the following :  2 × 5 = 10 
 a) Show that the space of rationals with the induced topology from the usual topology 

of reals is not locally compact. 
 b) Prove that the continuous image of a sequentially compact set is sequentially 

compact. 
 c) Give an example of a paracompact topological space which is not compact. 
 d) For two compactifications ),( Yf  and ),( Zg  if ),(),( ZgYf ≤  and ),(),( YfZg ≤  

then show that ),( Yf  and ),( Zg  are equivalent. 
 e) Is the real number space endowed with the cofinite topology metrizable ? Answer 

with reasons. 
 f) In a metric space )d,( X  prove that Ax ∈   iff 0),( =Axd  where Xx ∈ , XA ⊂ . 
 g) Show that any metric space is a uniform space. 

  
First Answer : 
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Second Answer : 
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Third Answer : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 QP Code : (PA/4/IXB(i))/(PA/4/IXB(ii)) 6 / 36 PG-Sc.-AP-17114 

   

 

 

 

 

 

 

  

ªFourth Answer : 
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ªFifth Answer : 
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2. a) Show that a filter ∗  is an ultrafilter in X iff any subset A of X which intersects 

every member of ∗  belongs to ∗ . 5 

 b) For a topological space ),( τX , prove that following are equivalent : 

i) X is compact 

ii) Every net in X has a convergent subnet 

iii) Every maximal net in X converges in X. 5 

3. a) Define countable compactness. Show that ),( τX  is countably compact iff every 

infinite set XS ⊂  has an ω -accumulation point in X. 5 

 b) Let X be a Tychonoff space. Prove that X is locally compact iff the remainder XX \β  

is closed. 5 

4. a) State and prove Stone-Cech theorem. 6 

 b) Prove that every Hausdorff para-compact space is regular. 4 

5. a) If every open cover of a topological space X has a closed locally finite refinement then 

show that X is para-compact. 6 

 b) Let lτ  be the lower limit topology on R. Assuming that (IR, lτ ) is Lindeloff, prove   

that (IR, lτ ) is a paracompact space. 4 

6. a) Prove that ],[ bacM ⊂  is relatively compact iff it is uniformly bounded and 

equicontinuous. 6 

 b) Show that the derived set of a countably compact set in a metric space is countably 

compact. 4 

7. a) Prove that every uniformizable space is completely regular. 5 

 b) Prove that the filter associated with a Cauchy net is a Cauchy filter and conversely 

every net associated with a Cauchy filter is Cauchy. 5 

  
First Answer : 
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Second Answer : 
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Third Answer : 
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ªFourth Answer : 
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Special Paper : Applied Mathematics 
Paper - 9B(ii) : Mathematical Models In Ecology 
Answer Question No. 1 and any four from the rest. 

1. Answer any five questions :  2 × 5 = 10 
 a) Define an ecosystem. Describe the different components of ecosystem. 
 b) Define a dynamical model. What do you mean by a deterministic model ? 
 c) Write down the Malthus model of population growth. What are the drawbacks of the 

model ? 

 d) For the differential equation )(d
d xft

x = , define stability and asymptotic stability of 

an equilibrium point ∗x  in the sense of Lyapunov. 

 e) Define a fixed point ∗x  of the difference equation )(1 nn xfx =+ . Write down a 

condition for asymptotic stability of a fixed point ∗x  of this equation. 
 f) Explain with an example the concept of time-delay in the mathematical modelling of 

a population growth. 
 g) Write down the Lotka-Volterra predator-prey model. 

  
First Answer : 
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Second Answer : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Third Answer : 
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ªFourth Answer : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ªFifth Answer : 
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2. Write down the logistic model equation of population growth and explain the different 

terms involved in the equation. Hence explain the concepts of carrying capacity and intra-

species competition. Investigate the asymptotic stability of the equilibrium points of the 

model. Solve the logistic equation for a given initial condition and discuss the behaviour 

of the solution if time approaches infinity. 10 

3. a) Describe "Cobweb diagram" method of solution of the difference equation 

)(1 nn xfx =+ . 5 

 b) The growth of a population satisfies the difference equation 
n

n
n xb

kx
x

+
=+1 , 0, >kb . 

When does the positive fixed point of the equation exist ? Discuss stability of the 

positive fixed point, when it exists. 5 

4. a) Solve the second order difference equation 11 −+ += nnn xxx  with 00 =x  and 11 =x . 

What is Golden mean ? 6 

 b) Find the equilibrium points of the Lotka-Volterra predator-pray model. Discuss their 

stability. 4 

5. State and prove Bendixson's negative criterion for the existence of a closed orbit contained 

in a domain ⊂D IR 2. 10 

6. Find the equilibrium points of the following predator-prey system : 

 10301d
d

+
−⎟

⎠
⎞⎜

⎝
⎛ −= x

xyxxt
x ,  

 ⎟
⎠
⎞⎜

⎝
⎛ −

+
= 3

1
10d

d
x

xyt
y

. 

 Investigate their stability. 10 

7. a) For the Lotka-Volterra two-species competition model, show that there is no closed 

orbit in the interior of the first quadrant. 3 

 b) Define a cooperative system. Prove that the orbit of a cooperative system either 

converges to equilibrium or diverges to infinity. 7 
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First Answer : 
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Second Answer : 
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Third Answer : 
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ªFourth Answer : 
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