Time: 150 minutes, Subject: Measure & Integration(Code: PMATC40015) , Max. marks: 60

CENTRAL UNIVERSITY OF KARNATAKA

Department of Mathematics, Semester IAY
FEnd Semester Examination- April2025

10.

Note: All questions are compulsory.

The outer measure of a bounded closed interval is its length.

Let X be a non-empty set. Let C={A C X [ Ais countable, or X \ A4 is countable}. Then
prove that C is a o—algebra of subsets of X generated by {{z} | z € X}.

Let E C R. Prove that following statements are equivalent:

1. E is measurable.
9. For every € > 0 there exists an open set O containing E with m*(O\ E) <e.

3. There exists a G set G containing E with m*(G \ E)=0.

Prove or disprove the following:
Let B, D E; D ... be measurable sets. Then p(NkenBr) = limgoo w(Ex)-

A real-valued function that is continuous on its measurable domain is measurable.

. State and prove Egoroff’s theorem.

Define the Lebesgue integral of a simple function. With proper justification give an example
of a function that is not Riemann integrable but is Lebesgue integrable.

. Prove that a bounded measurable function is integrable over a set of finite measure.

. State and prove the Fatou’s lemma.

Prove linearity and monotonicity of integrals of general integrable functions.
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- (2, —l)u +(53:—l-4)u +4y =0

near =il and a, = - ‘1.: ;-': (4+4)

(b) Expless szn 1: cos( ) and e® in telms of Gauss function. (3)
, 2 (a) State and ])IOVG the Gauss summa.tlon formula and Chu-Vandermonde’s identity. (4)
‘ i (4)
(5)
(5)
";4 (a If L(k n, m) 1s:t11e numbe . attice paths inside the k x (n — k) rectangle,
staltmg from (0 0) and ei:ﬂdmg 81 (kg — k) with the number of boxes above at
most 5. then ﬁnd L(2 6 4) L3 (3)
(4+4)
) where |q| < 1.
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INSTRUCTIONS: Answer all the questions.

{ "2
I. (a) Determine the extremals of the functionals Jy(x)]= j (%+ky)dx subject to
-~

YD) =0,()=0,y'(-)=0,y'(/) =0.
(b) Derive the Euler’s equation’s for extremals of the functional. (5M+5M)

2. Find the curve passing through the points (x;,y,) and (x;, »2) such that its rotation about the
x-axis give rise to a surface of revolution of minimum surface area. (5M)

3. (a) If the operator L is linear, self adjoint and positive definite then show that the necessary
and sufficient condition that the solution of Lg=f in the region R with homogenous

boundary conditions occurs at the minimum of the 7 (@) = ” (PLp =241 )dxdy.  (SM+5M)
. R

(b) Solve ¢"=-x",0<x<L;g(0)=¢(1)=0 by least square method for cubic

approximation.

4. (a) Derive the linear basis function for an element in two dimensional problem. (5M+5M)

nlpl
(b) Show that J J. LILE dvdy = 2A*M'—-, where 4 is area of the triangular region R.
. (m+n+p+2)!

5. Solve the V¢ =0, 0 < x,y <1 subject to boundary conditions %ié =0,x=0,; ¢=1yp=0

? +¢ =2, y=1; by taking two linear elements using Rayleigh Ritz method. (10M)
Y
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INSTRUCTIONS: * To answer all the following five questions is compulsory.
* Each question carries 12 marks.

Answer the following.

in Rupees. Find an optimum assignment with optimum assignment cost assuming
job € must not be assigned to person P and job D must not be assigned to person R

L. | A) Define a convex set. What is the importance of convex set in solution of an LPP. [2]
B)Using simplex method minimize Z = x; — 3x, + 2x3,
subject to the constraint: 3x; — x; + 2x3 < 7, — 2%y + 4x3 < 12, —4x, + 3x; +
8.7(.'3 = 10, X1, X9, X3 =0,
(7]
C) Write the dual of this problem and find the values of the variables using the primal
optimal table.
[3]
2. | A)Use penalty (or Big M) method to Maximize Z = 6x1 + 4x,, subject to the [7]
constraint:
2x1 + 3% < 30,3x1 + 2%, <24, x1 4+ x3 = 3, x1,%5,%3 = 0.
Check if this problem has more than one solution, if yes find them all.
B)If RHS of the above problem is replaced by 33, 28 and 5 units respectively, will the [5]
current basic solution be feasible?
3. | A)Given x1; = 5,x1; = 10, x5 = 5, x93 = 15, xp4 = 5. x34 = 10, Is it an optimal (7]
solution to the following transportation problem. If not, find an optimal solution
using modified distribution method.
1. [2. 13. |4 | Supplyl
1. 10 |2 [20 |11 |15
2. 1217 19 |20 |25
3. 4 14 116 | 18 |10
Demand— 5 15 |15 |15
B) Following matrix presents four work - four job assignment cost per person per job | [5]
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