MADHYA PRADESH BHOJ (OPEN) UNIVERSITY, BHOPAL
A UQel WGl (o) faeafderne, |wmare

Accredited with “A” Grade by NAAC
MASTER OF SCIENCE (MSC) MATH FINAL YEAR (SESSION JUNE-JULY,2026)
SUBJECT: INTEGRATION THEORY & FUNCTIONAL ANALYSIS

7

ASSIGNMENT QUESTION PAPER- FIRST AXIMUM MARKS: 30

01. WM U W @ gl # g B AR w1

02. feafaemer grT verr WA IR gRawel # & W yTUE g ST i At

03. VT S SRYRAST & U I &I HGEFIgad O W iR IEH S A9y &l v g1 o8 ol SRyRadl &
T U W 3ifhd fHar 2|

04. AN BT ITRYRKDT AU LTI Dbvs U ST B SHD! Uil 37qeF U1 b |

Note: Attempt all questions. Each question carries equal marks.

Q.1  State Hahn-Banach theorem for real vector space.

Q.2 Define inner products and inner product space.

Q.3 State and Prove Riesz-representation Theorem.

Q.4  State and Prove closed graph Theorem.

Q.5  Prove that the dual space of L1 is Loo.

Q.6 State and prove the uniform boundedness theorem.

Q.7  Show that the adjoint operator T* is linear and bounded and || T*|| = ||T||.

Q.8  Prove that every Hilbert space H is reflexive.

Q.9  In an inner product space. Define orthogonal elements, orthogonal sets, and orthogonal
complements.

Q.10 Show that every finite dimensional sub space of a normed space X is closed.
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ASSIGNMENT QUESTION PAPER- SECOND AXIMUM MARKS: 30

01. WM U W @ gl # g B AR w1

02. fwafaemer grT verr W IR gRaweit § & W UTEUE g9 AT Sifart

03. T S SRYRAST & U I HI HGEFIgdd O W iR IEH S A9y & v g1 o8 ol SRyRadl &
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Note: Attempt all questions. Each question carries equal marks.

Q.1  State Hahn decomposition Theorem.

Q.2 Define Hilbert space and show that Hilbert spaces are Banach spaces.

Q.3 State Riesz Pemma also prove it.

Q.4  State and prove Bessel's Inequality.

Q.5  Prove that a compact subset M of metric space is closed and bounded.

Q.6 Prove that in a normed linear space every convergent sequence is Cauchy sequence.

Q.7  Define adjoint of an operator and show that on a Hilbert space H if O and I are respectively
null operator and operator then O* = O and [* = 1.

Q.8  Define positive operator and strictly positive operator.

Q.9  State and prove Bessel’s Inequality.

Q.10 Define "norm" and Banch space with example.
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ASSIGNMENT QUESTION PAPER- FIRST MAXIMUM MARKS: 30

01. Wl Ue ¥ B Bl H gt AT A 2 |

02. faeafiene™ gRT Ue 9 IR gRAGRI H & 930 URAYA 8 $RAT SIaR B

03. VT S SRYRAST & U I Bl HGEIgdd G- W 1R IEH S A9y &l v g1 o8 ol SRyRadl &
T U W 3ifhd fHar 2|

04. AN BT ITRYRCDT AU LTI Do U ST B SHD! Uil 3qeF Tl b |

Note: Attempt all questions. Each question carries equal marks.

Q.1 Write short notes on Hopf-cole transform.
Q.2 Explain in detail of Lagrange’s equation of first kind.
Q.3 Write statement of ‘Lee-Hwa Chung’ theorem.
Q.4 State the law of gravitational attraction.
Q.5  What do you mean by Homogeneous equation Explain with suitable example.
Q.6 Define envelope with example.
Q.7 Discuss about langrage’s equation of first Kind.
Q.8 Define
(i) Laplace transforms  (ii) Fourier transform
Q.9  Solve Hamilton Jacobi Equation.

Q.10  Write short notes of PDE with example.
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01. T UE ¥ B Bl H gt AT A 2 |
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04. AR P ITRYRKPT AU ALTTT Dest U ST B SHD! Uil e UT v |

Note: Attempt all questions. Each question carries equal marks.

Q.1  State the Law of gravitational attraction.

Q.2 State Hamilton's Principal.

Q.3 Explain Energy Method.

Q.4 Write short note on Legendra transform.

Q.5  What do you mean by Hamitions Variables.

Q.6 What do you mean by equipotential surface.

Q.7  State & prove cyclic coordinates routh’s equations.

Q.8  Explain Energy Method.

Q.9 A double simple pendulum is in motion in a vertical plane. Find the Lengrangian equation of
motion.

Q.10 Write the statement of Gauss’s theorem
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01. Wl UE ¥ B Bl H gt AT A 2 |

02. feafaemer grT verr WA IR gRawei § & W UTUE g9 ST Sifart

03. AT S IRYRIAST & U I Bl AEEIgds IR WX IR I8H I vy & v g1 o8 Sl SaRyRadT &
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04. AN BT ITRYRADT AU LTI Dbvs R ST HR SHD! Uil 3G9 I b |

Note: Attempt all questions. Each question carries equal marks.

Q.1  State about Hungarian method for assignment algorithm.
Q.2 Give any two definition of operation research with example.
Q.3 Write a advantages of simple method.

Q.4  Describe convex programming.

Q.5  Write advantage and disadvantage of simulation.

Q.6 Explain assignment problem.

Q.7  Whatis an activity?

Q.8 Solve by simplex method of L.P. Problem

Maximize Z = 3x1 +5x,14x3
Subject to 2x1+H3x) < 8
2%, +5x, <10
3x) M2xH4x3 < 15
and X;,X,x3 <0
Q.9  What is transpotation problem? Describe a transpotation table.

Q.10  Explain zero-sum two person game giving suitable example.
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o1. fl y W @ gl # g Hv a2

02. fiwafaene™ g1 ver WER SR gRAadRl # & AR UIRUS g HeAr A 7

03. FAR FT ITRYRTHT & YoF T8 Pl FAHYad GR1 R 3R ITH I vy &1 7ous &6 X Sl SaRgRadT &
T U R 3ifhd foRaT B

04. FAT FT ITRYRADT 3T AT B TR ST PR IAP! YTl AaT U B |

Note: Attempt all questions. Each question carries equal marks.

Q.1  Describe Integer programming.

Q.2 Distinguish between PERT and CPM.

Q.3 Consider the following network:

=

I
Determine:-
(a) Two path (b) Two direct Cycle
(c) A tree (d) A spanning tree

Q.4  Distinguish between simplex method and dual simplex method.
Q.5 Define Characteristics of Dynamic programming problems.

Q.6 State about Non-Linear programming with suitable. Example

Q.7  Define integer programming with Branch and Bound technique.
Q.8 Explain briefly the different phase of operation research.
Q.9  Using simplex algorithms solve the L.P. problem

Min Z=4x; +8x,+3x3

Subject to x;+x, =2

2X1+X3 = 5
X1,X2,X3 =0

Q.10 State & prove the necessary and sufficient conditions for optimality of NLPP with equality
constraints by the use of Lagrangian Multiplier.
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01. Wl Ue ¥ B Bl H gt AT A 2 |
02. faeafiene™ gRT Ue 9 SR gRAGRI H & T3 URAYA 8 $RAT IaR B |

03. VAT S IRYRAST & U I Bl AEEIgds IR WX IR I8H I vy &1 v g1 o8 Sl SRyRadT &
T U W 3ifhd fHar 2|

04. AN BT ITRYRCDT AU LTI Do U ST B SHD! Uil 3qeF Tl b |

Note: Attempt all questions. Each question carries equal marks.

Q.1
Q.2

Q.3

Q.4
Q.5

Q.6

Q.7

Q.8

Q.9
Q.10

Find L (t% + e?%)

Find L{F ()}

F (1) ={e3t 0<t<5
=5

FindL' { ———
p2—6p+10

Find Hankel transform of x’e-* of order one.

Find out Laplace transforms of Sin’at and Cas’at.

Find L'{ P+1
(P2 + 6P + 25/

Find finite casine transform of f (x) = 7 /3-x+x’
2r

State about Linear Property and change of scale property of Henkel transform.

Explain in brief of application of Beam.

Solve by Laplace transform method (b*+1)y=0, y=1, D(y)=0 when t=0
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01. T UE ¥ B Bl H gt AT A 2 |

02. faeafiene™ gRT UG 9 IR gRAGRI # & T3 URAYA 8 $RAT SIaR B |
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Note: Attempt all questions. Each question carries equal marks.

Q.1  Find the complex Fourier transform of eI
Q.2 Solve (D+D?*x=2 when x(-31x;

sinVt
Vt

Q.3 Find the Laplace transform of the function
Q4 Define forier transform.

Q.5  Explain about Hankel transform with properties .
Q.6 Explain about application of electrical circuit .

Q.7 Solve the integral equation F (t) = 1+ 01 F(u) sin(t — 4) dx

Q.8  Find the finite cosine transform of (1;%)2

Q.9  The general solution of wave equation

d d24 .
2t ez , 1s u= f(x-dt) + u (x+ct)
at2 dx2

0<x<4
Q.10 Explain about application of electrical circuit .
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ASSIGNMENT QUESTION PAPER-FIRST MAXIMUM MARKS: 20

01. WM U W @ gl # g B AR w1

02. fwafaemer grT verr W IR gRaweit § & W UTEUE g9 AT Sifart

03. T S SRYRAST & U I HI HGEFIgdd O W iR IEH S A9y & v g1 o8 ol SRyRadl &
T U W 3ifhd fHar 2|

04. AN BT ITRYRKDT AU LTI Dbvs U ST B SHD! Uil 37qeF U1 b |

Note: Attempt all questions. Each question carries equal marks.

Q.1 Explain the Control Statement with example.
Peldd TCeHe & g H foral? Iarervr |Afed
Q.2 Explain the Pointer with Example.
Uigerk & IR A for@r? Sarsror dfed?

Q3 Explain the Opening a File with Example.

YT BISA PI FHSISY TSRV Aiad |
Q4 Explain the Program Design with example.

I fSSiTg &l IHsgU? Serevvl dAfed

Q.5  What is a conditional statement in programming, and how is it used?

TUTRT # FEI9EA Teede T § X TaHT SUANT F7 FFar Srar g2
Q.6 What are the good characteristics of programming language?

SR AT A wsE e E2
Q.7  What is an assignment operator in C programming, and how is it used?

TUTRAT ® sETeade iaey 7 g T 97 SYAN 7 fFar Srar 22
Q.8 Explain classification of programming language.

Q.9  Explain the use of Bitwise operators in programming with suitable example.

Q.10  What is Macro? Explain.
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e —

01.
02.
03.

04.

T YT T DI gl § gl bRl AR B |
foeafdenaa g1 Uer A SR gRaBRil § & WY Jeus 8l BRAT JAard 8 |

AR PR STRYRATDT & U TS Bl AEHIYIS G- 9N 3R I I! fq9g &1 Yeua 8 B Sl SRyl &
T U W 3ifhd fHar 2|
AT BRI ICTRYRABT AT ST B8 IR ST BR IHD| Tl eI U b |

Note: Attempt all questions. Each question carries equal marks.

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

What are the objectives of the Feasibility Study?

CQ-IICJSIIQChCII JEGYT hl I3 T % |

Write different types of output.

3MICYe & faf=1 yaR ford |

Define database and write Its Objectives.

S B gRAINT I IR 39D Igel Bl ford |

What are other Activities in Conversion?

ufaRer # 7 Tfafafat @ |

What is Prototyping?

AT R B |
What is operator precedence in programming, and why is it important?
TTRRT § AiTeY aiadr #7 § X I8 Agadqul 1 g2

What is a function pointer in programming, and how is it used?

TTHT H Haerd qige 7 g 3T THT STAN FF fhar Smar g2

What is the difference between a for loop and a while loop in programming, and when would

you use each one?

Explain different types of files in file handling.

Q.10  Explain various data type in C language.
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