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  P.T.O. 

Reg. No. : ............................. 

Name : .................................. 

First Semester M.Sc. Degree Examination, May 2022. 

Statistics  

ST 511 – ANALYTICAL TOOLS FOR STATISTICS – I 

(2021 Admission) 

Time : 3 Hours Max. Marks : 60 

PART – A 

Answer any four questions. Each question carries 3 marks.  

1. Define Cauchy sequence. 

2. If }{ na  and }{ nb  are bounded sequences, then prove that 

 )(lim)(lim)(lim nnnn baba +=+  

3. Show that every closed subset of a compact metric space is compact. 

4. Show that 422),( xyxyyxf ++= , has a minimum at (0,0). 

5. State Cauchy Integral formula. 

6. Show that every convex domain is simply connected. 

7. Define an analytic function. Give one example. 

8.  Define Cauchy residue theorem. Give one application. 

     (4 × 3 = 12 Marks) 
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PART – B 

Answer any three questions, Each question carries 8 marks 

9. Prove that a metric space ),( dX  is sequentially compact if and only if it has the 
Bolzano-weierstrass property. 

10. Show that a metric space is discrete if and only if every point of the space is 
isolated. 

11. If f1 and f2  are two bounded and integrable functions on ],[ ba , then show that 

21 fff +=  is also integrable on ],[ ba  and  =+
b

a

b

a

b

a
dxfdxfdxf 21 . 

12. Define Riemann Stieltjes integral. How it is related to the Riemann integral. 

13. State and prove fundamental theorem of integral calculus. 

14. Show that the function f  defined by 



=

irrationalisxwhen
rationalisxwhen

xf
,1

,0
)(   

is not integrable on any interval.  

     (3 × 8 = 24 Marks) 

PART – C 

Answer any three questions Each question carries 8 marks 

15. Show that the function yCoshCosxyxv ,),( =  is harmonic and find the 
corresponding analytic function. 

16. State and prove Liouvilles Theorem. 

17. Show that 
∞

=
+0

2

2

2

81

)(log πdx
x
x

. 

18. State and prove the necessary and sufficient condition for a function to be 
analytic. 
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19. By contour integration prove that 

 
∞

=
0

2

2

2
sin πdx

x
x

. 

20. State and prove maximum modulus principle. 

     (3 × 8 = 24 Marks) 
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