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1. SYLLABUS




UNIT

TOPICS(R18)

Total
No. of
Hours

Development — Definition— Characteristics and Phases — Types of models —
Operations Research models — applications.

Allocation: Linear Programming Problem - Formulation — Graphical solution
= Simplex method —Artificial variables techniques: Two—phase method, Big-M
method; Duality Principle.

12

II

Transportation Problem: Formulation — Optimal solution, unbalanced
transportation problem — Degeneracy.

Assignment Problem: Formulation — Optimal solution - Variants of
Assignment Problem; Traveling Salesman problem.

Sequencing: Introduction — Flow —Shop sequencing — n Jjobs through two
machines - n jobs through three machines —two jobs through ‘m’ machines

12

111

Replacement: Introduction — Replacement of items that deteriorate with time
— when money value is not counted and counted — Replacement of items that
fail completely- Group Replacement.

Waiting Lines: Introduction —Terminology-Single Channel — Poisson arrivals
and Exponential Service times — with infinite population and finite population
models.

12

v

Theory of Games: Introduction —Terminology— Solution of games with saddle
points and without saddle points- 2 x 2 games -m x 2 & 2 x n games -
graphical method —m x n games - dominance principle.

Inventory: Introduction — Single item, Deterministic models — Types -
Purchase inventory models with one price break and multiple price breaks —
Stochastic models — demand discrete variable or continuous variable — Single
Period model with no setup cost.

14

Dynamic Programming: Introduction — Terminology- Bellman’s Principle of
Optimality — Applications of dynamic programming- shortest path problem —
budget allocation.

Network Scheduling: Critical path method, Programme evaluation and review
technique, crashing of networks, resource leveling.

14

Total Hours

64

COURSE PRE-REQUISITES: Basic Mathematics, Concepts of Matrices and Trigonometry




-

UNIT

TOPICS(R15)

Total
No. of
Hours

Development — Definition— Characteristics and Phases — Types of models —
Operations Research models — applications.

Allocation: Linear Programming Problem - Formulation — Graphical solution
— Simplex method —Artificial variables techniques: Two—phase method, Big-M
method; Duality Principle.

12

II

Transportation Problem: Formulation — Optimal solution, unbalanced
transportation problem — Degeneracy.

Assignment Problem: Formulation — Optimal solution - Variants of
Assignment Problem; Traveling Salesman problem.

Sequencing: Introduction — Flow —Shop sequencing — n jobs through two
machines — n jobs through three machines —two jobs through ‘m’ machines

10

III

Theory of Games: Introduction —Terminology— Solution of games with saddle
points and without saddle points- 2 x 2 games -m x 2 & 2 x n games -
graphical method — m x n games - dominance principle.

Sequencing: Introduction — Flow —Shop sequencing — n jobs through two
machines — n jobs through three machines —two jobs through ‘m’ machines
Waiting Lines: Introduction ~Terminology-Single Channel — Poisson arrivals
and Exponential Service times — with infinite population and finite population
models.

16

IV

Replacement: Introduction — Replacement of items that deteriorate with time
—when money value is not counted and counted — Replacement of items that
fail completely- Group Replacement.

Inventory: Introduction — Single item, Deterministic models — Types -
Purchase inventory models with one price break and multiple price breaks —
Stochastic models — demand discrete variable or continuous variable — Single
Period model with no setup cost.

12

Non linear Programming: Kuhn Tucker conditions — Hessian Matrix for
optimality condition.

Simulation: Definition — Types of simulation models — phases of simulation —
applications of simulation — inventory and Queuing problems — Advantages
and Disadvantages — Brief introduction of simulation languages.

14

Total Hours

64

COURSE PRE-REQUISITES: Basic Mathematics, Concepts of Matrices and Trigonometry




2. TEXT BOOKS & OTHER
REFERENCES




[E NO. { TITLES(R18)
TEXT BOOKS:
1 Operations Research, Wagner, PHI Publications
2 Operations Research, ACS Kumar, Yesdee Publications
REFERENCE BOOKS:
l Operations Research, A.M. Natarajan, P. Balasubramaniam, A. Tamilarasi, Pearson
2 Operation Research, J.K. Sharma, Mac Milan Publications.
3 Operations Research: Methods and Problems, Maurice Saseini, Arhur Yaspan and
Lawrence Friedman, Literary Licensing Publishers
B Introduction to O.R, Hillier & Libermann, TMH

Web References:

http://nptel.ac.in/courses/] 12105135/26

https://ocw.mit.ed u/courses

Vi




S. NO.

TITLES(R15)

TEXT BOOKS:

1

Hamdy, A. Taha, Operations Research-An Introduction, Sixth Edition, Prentice Hall
of India Pvt. Ltd., 1997.

2 S.D. Sharma, Operations Research, Kedarnath, Ramnath & Co., Meerut,2009
3 V.K. Kapoor, Operations Research, S. Chand Publishers, New Delhi, 2004
REFERENCE BOOKS:

1 Harvey M. Wagner, Principles of Operations Research, Second Edition, Prentice Hall
of India Ltd., 1980.

2 R. Paneer Selvam, Operations Research, Second Edition, PHI Learning Pvt. Ltd., New
Delhi, 2008.

3 Nita H. Shah, Ravi M. Gor, Hardik Soni, Operations Research, PHI Learning Private

Limited, 2013

Web References:

http://nptel.ac.in/courses/112105135/26

https://ocw.mit.edu/courses

vi




3. TIME TABLE




VIDYA JYOTHI INSTITUTE OF TECHNOLOGY
DEPARTMENT OF MECHANICAL ENGINEERING
ACADEMIC YEAR 2020-21 B.TECH IV-1SEM

TIME TABLE FOR ONLINE CLASSES SECTIONS A

DAY TIMINGS oo .___COURSE NAME FACULTY NAME
B 9.30- 10.30AM  |Operation Rescarch Dr. V.V Satyanarayana
i 1—645 -11.45 AM Co;il_putcr A]iied Design_l Computer Aided Manufacturing Dr.G.Sreeram Reddy
1200 - 1.LOOPM  |Mechanical Measurement & Instruementation Mr.S.Prasad Kumar
2.00-3.00 PM Unconventional Machining Process (Fast Track) Mr.S.Sampath
9.30-1030AM  Mechanical Measurement & Instruementation Mr.S.Prasad Kumar
- 1045 - 1145 AM Robotics Engincering Ms.P.Pavani
12.00- .OOPM  |Power Plant Engineering Mrs.).Emeema
2.00-3.00 I’Mﬁl -“Unconvcnlionai Machini“l;g Process (Fast Track) Mr.S.Sampath
9.30- 10.30AM  [Operation Rescarch Dr.V.V.Satyanarayana
»WE 1045 - 11.45 AM [Computer Aided Design / Computer Aided Manufacturing Dr.G.Sreeram Reddy
1200-1.00PM  |Mechanical Measurement & Instruementation Mr.S.Prasad Kumar
200-300PM | Unconventiond] Machining Process (Fast Track) Mr.S.Sampath
9.30-1030AM _|Power Plant Engincering Mrs.J Emeema
THU|1045 - 11.45 AM [Robotics Engineering Ms.P.Payani
1200-100pM | *4%* Open Elective *+++
9.30-10.30AM  |Operation Research Dr.V.V.Satyanarayana
™ |FRI{1045-11.45 AM_|Computer Aided Design Computer Aided Manufacturing  |Dr.G.Sreeram Reddy
__|1200- 100PM | #44% Open Elective***
9.30-10.30AM  [Mechanical Measurement & Instruementation Mr.S.Prasad K umar
SAT|10.45 - 11.45 AM Robotics Engineering Ms.P.Pavani
1200-1.00PM |Power Plant Enginecring  [MrsJEmeoma
""" MMI lab Mr.$Prasad Kumar/P Chandra Kumar
IQAD/CAM_EIJ Dr.G.Sreeram Reddy/Madi Bhoopal Reddy
H(%
- - >
\




——
THU 10.45 - I I 45 AM Compmer Aided Design / Co i i , Mr.T.Pavan Kumar
f\ ’ )- 1.0 oa PM

VIDYA JYOTHI INSTITUTE OF TECHNOLOGY
DEPARTMENT OF MECHANICAL ENGINEERING
ACADEMIC YEAR 2020-21 B.TECH IV-1 SEM
T IME TABLE FOR ONLINE CLASSES SECTIONS B
e e T

S _-__-_-j
NG COURSE NAME FACULTY NAME
DM”.9 JOTII";ISOA:J-_ Mechan ical Mcasurcmem & Instruementation o Dr, D;;d?y Ramana Reddy N
ON10.45 - 11,45 AM Robot:cs Engmurmg G.Ambika
12,00 - 1.00 PM Power Plant Engmcermg Mr.Mohammed Amoodi
—— e
9.30- 10 SDAM Operation Research Dr.V.V Satyanarayana
TUE 1075_: 1.45 AM Computcr Aided Dcsrgn / Computer Aided Manufacturmg Mr.T.Pavan K umar
12,00 - 1.00 PM Mcchamcal Measurement & Instruementation Dr, Dareddy Ramana Reddy
9.30- 10. JOAM Mcm Measurement & Instruementation Dr. Dareddy Ramana Reddy
ED10. 45?:15 AM Robotics Engmecn ng o G.Ambika
112.00- 1 00 PM Mr.Mohammed Amoodi _ j
]_9 30-1030AM  [Operation Research | Dr.V.V.Satyanarayana

***% Open Elective #*++
——
9 30 10 SOAM ’M chamcal Measurement & Instruementation %
e

‘E{l 1045 1145 AM Roboucs Engmeenng

—————

12.00-1 00 PM
-{E) 10. 30AM TOperauon Rcscarch
SAT 0 45 11 45 AM Computer Aided Desxgn / Computer Aided Manufacturing
2 00 1.OOPM  |Mechanical Measurement & Instruementation
A Bt

CAD/CAM 'CAM lab

. i Mr.T.Pavan Kumar/P.Raghuram Redd: ]
B R M
HO{

—




VIDYA JYOTHI INSTITUTE OF TECHNOLOGY
DEPARTMENT OF MECHANICAL ENGINEERING
ACADEMIC YEAR 2020-21 B.TECH V-1 SEM

TIME TABLE FOR ONLINE CLASSES SECTIONS C

DAY TIMINGS COURSENAME FACULTY NAME
[ 9.30- 10, SOAM Opcrmmn Rcm.nrch Mr.K.Rajesh
MON '10.45 - 11.45 AM Computer Aided Dcsugn f omf;l;t-e_r;\-lu;l;:"&n?:danufacturmg ] B;:M.Nnvecn Kumar

12, OOM_I‘OI] I’M Mcc!1an:é;;-ﬁc;;e:m;l & Instruementation Mr.S. Venkatesh

9.30 . 10.30AM Mechanical Measurcmem & Instruementation Mr.S. Venkatesh
TUE|10.45 - 11, 45 AM |Robotics Engineering Mr.J Jagadesh Kumar

12.00- 1. 00 PNNI. Power Plant Engineering Mrs.C.L.Sindhuja

9.30-10.30AM  |Operation Research T MrK Rajesh
WED10.45 - 1145 AM |Computer Aided Design / Computer Aided Manufacturing | Dr.M Naveen Kumar

]2—06 N 1.00 PM Et;l;anical Measuremen;au.insmmentation Mr.S. Venkatesh

9.30- 10.30AM  'Power Plant Enginecring Mrs.C.L.Sindhuja
THU|1045 - 1145 AM_[Robotics Engincering Mr.J.Jagadesh Kumar

1200~ 1.00PM  we+ Open Elestive #oes

2.30-10.30AM  |Operation Rescarch Mr.K.Rajesh
FRI|10.45 - 11.45 AM Computer Aided Design / Computer Aided Manufacturing Dr.M.Naveen Kumar

1200-1.00PM | **+4 Open Electiver
N 9.30 - 10.30AM Mccha;géal Measurement & Instruementation Mr.S8.Venkatesh
SAT|1045- 1145 AM |Robotics Engineering Mr.).Jagadesh Kumar

1200 1.00PM [Power Plant Engincering Mrs.C.L.Sindhuja

Mechanical Measurement & Instruementation lab Mr.S. Venkatesh/S.Ramakrishna
|CAD/CAM lab — . |DrMNaveen Kumar/Shaik Ismail _
/
< 3




VIDYA JYOTHI INSTITUTE OF TECHNOLOGY
DEPARTMENT OF MECHANICAL ENGINEERING
ACADEMIC YEAR 2020-21 B.TECH IV-1 SEM

—

TIME TABLE FOR ONLINE CLASSES SECTIONS D

@\D/CAM lab

DAY| TIMINGS . COURSE NAME g FACULTY NAME
9.30-10.30AM  |Mechanical Measurement & Instruementation G.Sowmya
MON10.45-11.45 AM [Robotics Engineering Ch.Rakesh
12,00-1.00 PM  |Power Plant Enginceringﬂw . Mrs.C.L.Sindhuja ~~ 4
9.30-10.30AM  |Operation Research Mr.Abul Hassan
TUE[10.45 - 11.45 AM Computer Aided Design / Computer Aided Manufacturing Dr.M.Naveen Kumar
12.00- LOOPM  |Mechanical Measurement & Instruementation G.Sowmya
9.30- 10.30AM  |Power Plant Engineering Mrs.C.L.Sindhuja
WED{1045 - 11.45 AM |Robotics Engineering Ch.Rakesh
1200-1.00PM  Mechanical Measurement & Instruementation G.Sowmya
9.30-10.30AM  |Operation Research Mr.Abul Hassan q
THU 70.45 - 11.45 AM [Computer Aided Des ign / Computer Aided Manufacturing Dr.M.Naveen Kumar j
12.00 - 1.00 PM ' ***% Open Elective **** —il
9.30-1030AM  [Mechanical Measurement & Instruementation G.Sowmya 7
FRI[1045 - 11.45 AM |Robotios Engineering o Mr.J.Jagadesh Kumar
12.00 - 1.00 PM **%* Open Elective***
930-1030AM  |Operation Rescarch [Mr.Abul Hassan
SAT|10.45 - 11.45 AM Computer Aided Design / Computer Aided Manufacturing Dr.M.Naveen Kumar
12.00- 1.00PM  |Power Plant Engincering Mrs.C.L Sindhuja j
Mechanical Measurement & Instruementation lab G.Shwmya/shaik saidulu j

T. Virajee/Syeda San iya Fatima
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4.PROGRAM
OUTCOMES(PO’S) &
PROGRAM SPECIFIC
OUTCOMES(PSO0’S)




PO’s

STATEMENT

POl

Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex
engineering problems.

PO2

Problem Analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO3

Design/Development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

PO4

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO5

Modern tool usage: Create, select, and apply appropriate techniques, resources and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

PO6

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

PO7

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO8

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

PO9

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO10

Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

POI11

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in team, to manage projects and in multidisciplinary environments.

PO12

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.

PSO’S

STATEMENT

PSOI

Analyze and solve problems of thermal and manufacturing in thecomprehensive
design of mechanical engineering components.

PSO2

An ability to design, develop and implement sustainable mechanical engineering
solutions in view of environmental issues with social responsibility.




PO’s

STATEMENT

POI

Engineering Knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex
engineering problems.

PO2

Problem Analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions using first
principles of mathematics, natural sciences, and engineering sciences.

PO3

Design/Development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

PO4

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

P05

Modern tool usage: Create, select, and apply appropriate techniques, resources and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

PO6

The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

PO7

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO8

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

PO9

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

POI10

Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

PO11

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in team, to manage projects and in multidisciplinary environments.

PO12

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.

PSO’S

STATEMENT

PSOI1

An ability to analyze and solve manufacturing engineering problems and employing
reverse engineering techniques for the design of mechanical engineering components.

PSO2

An ability to design, develop and implement sustainable mechanical engineering
solutions in view of environmental issues with social responsibility.




5. COURSE OBJECTIVES &
COURSE OUTCOMES (CO0’S)




Ri8

Course Qutcomes:

At the end of the course, the students should be able to:

Model the real life situations with mathematical models. Understand the concept of

CO1 | linear programming.

Cco2 Solve transportation and assignment and sequencing problems.
CO3 Understand the various waiting lines and replacement concepts.
CO4 Identify and apply game theory and inventory models.

CO5

Apply dynamic programming and network scheduling models.

Xii




RIS

Course Qutcomes:
At the end of the course, the students should be able to:

Model the real life situations with mathematical models. Understand the concept of

CO1 . ;
linear programming.

CO2 | Solve transportation and assignment problems.

Co3 Formulate the sequencing of jobs on machines. Understand the various replacement
concepts.

CO4 | Identify and apply various inventory models.

CO5

Apply queuing and dynamic programming models.

Xii




6. MAPPING OF COURSE
OUTCOMES (CO’S) WITH
PROGRAM OUTCOMES (PO’S)
& PROGRAM SPECIFIC
. OUTCOMES (PSO’S)




R18

PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO PSO

1 2 3 4 5 6 7 8 9 |10 [ 11 | 12 1 2
Co1 3 3 3 3 2 3 2 2 3 2
Cco2 | 3 3 3 3 2 2 » 3 3 2
Cco3 | 3 3 3 3 2 3 2 3 3
CO4 | 3 3 3 3 2 2 2 3 2
Cos5 | 3 2 3 ) 2 2 2 2 3
Avg. | 3 3 3 3 2 | 1.6 2 |24 2.8 1.8

Note: Low-1, Medium-2, High-3

Xiv




PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO

1 2 | 3| 4|5 |6 7 (89 (1011 12 1 2
co1l | 3 3 3 3 2 |3 2 | 2 3 2
co2 | 3 3 3 3 2|3 2 | 3 3 2
co3 | 3 3 3 3 2 3 2 2 2
co4 | 3 3 3 3 2 2 |3 3
cos | 3 3 3 3 2 2 3 3 3
Avg, | 3 3 3 3 2 |15 2 | 1.2 1.8 1.5

Note: Low-1, Medium-2, High-3

Xiv
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7. ACADEMIC CALENDAR




Vidya Jyothi Institute of Technology (Autonomous)

{Accredited by NAAC & NBA, Approved By A.I.C.1.E., New Delht, Permanently Affiliated to JNTU, Hyderabad)
(Aziz Nagar, C.B.Post, Hyderabad -500075)

B.Tech IT, 1] & IV Year Academic Calendar for the Academic Year 2021-22

FIRST SEMESTER Commenc;ﬁ;;tz%fz glass Work
FROM TO DURATION
I Spell of Instructions 20.09.2021 | 13.11.2021 | 8 Weeks
I Mid Examinations 15.11.2021 | 20.11.2021 |1 Week
IT Spell of Instructions 22.11.2021 | 15.01.2021 |8 Weeks
I Mid Examinations 17.01.2021 | 20.01.2022 | 4 Days
Practical Examinations 21.01.2022 | 25.01.2022 |4 Days
End Semester Examinations 27.01.2022 | 12.02.2022 |2 Weeks 3 Days
SECOND SEMESTER Commencement of Class Work
14.02.2022
I Spell of Instructions 14.02.2022 | 09.04.2022 | 8 Weeks
I Mid Examinations 11.04.2022 | 16.04.2022 | 4 Days
I Spell of Instructions 18.04.2022 | 11.06.2022 | 8 Weeks
II Mid Examinations 13.06.2022 | 16.06.2022 | 4 Days
Practical Examinations 17.06.2022 | 21.06.2022 |4 Days
End Semester Examinations 22.06.2022 | 09.07.2022 |2 Weeks 4 Days
Commencement of class work for B. Tech., ILII & IV Year I Semester will be from: 11.07.2022

Xvi







i 9, Vidya Jyothi Institute of Technol

(Accredited by NAAC & NBA, Approved By A.1.C.T.E., New Deiki Permanently Affiliated to JNTU, Hyderabad)

(Aziz Nagar, C.B.Post, Hyderabad -500075)

ogy (Autonomous) "

LI/ITI/IV B.Tech I & II Semester Academic Calendar for the Academic Year 2019-20

I/INI/IV YEAR I SEMESTER Commencement of Class Work "
17.06.2019
From To Duration
[ Spell of Instruction 17.06.2019 10.08.2019 | 8 WEEKS
I Mid Examinations 13.08.2019 17.08.2019 |4 DAYS
IT Spell of Instruction 19.082019 | 05.10.2019 |7 WEEKS
Dussehra Holidays 07.10.2019 12.10.2019 | 1 WEEK
IT Spell of Instruction Continuation 14.10.2019 19.10.2019 | | WEEK
II Mid Examinations 21.102019 | 24.10.2019 |4 DAYS
Practical Examinations 25.10.2019 29.10.2019 |4 DAYS
Betterment Examinations 30.10.2019 | 01.11.2019 |3 DAYS
End Semester Examinations 02.11.2019 | 18.11.2019 |2 WEEKS
Supplementary Examinations 19.11.2019 | 04122019 |2 WEEKS
IVIN/IV YEAR II SEMESTER Commencement of Class Work
02.12.2019
I Spell of Instruction 02.12.2019 | 10.01.2020 | 6 WEEKS
Pongal Holidays 11.01.2020 | 15.01.2020 | 5 DAYS
Technical/Sports fest 16.01.2020 | 18.01.2020 | 3 DAYS
I Spell of Instruction Continuation 20.01.2020 | 01.02.2020 | 2 WEEKS
I Mid Examinations 03.02.2020 | 08.02.2020 | 1 WEEK
IT Spell of Instruction 10.02.2020 | 04.04.2020 | 8 WEEKS
IT Mid Examinations 06.04.2020 | 09.04.2020 |4 DAYS
Practical Examinations 13.04.2020 | 17.04.2020 | 4 DAYS
Betterment Examinations 18.04.2020 | 22.04.2020 | 4 DAYS
End Semester Examinations 23.04.2020 | 08.05.2020 | 2 WEEKS
Supplementary Examinations 11.05.2020 | 23.05.2020 | 2 WEEKS
Commencement of classes will be from
= NSNS

——————— i

o

DIRECTOR >




8. TEACHING SCHEDULE




Lecture No.
as per period

Topic(R18)

UNIT-I DEVELOPMENT AND ALLOCATION
LHI Development-definition
LH2 Characteristics & Phases
LH3 Types of operation Research Models
LH4 Applications & Allocations
LHS Allocation: Linear Programming Problem
LH6 Formulation
LH7 Graphical Solution
LH3 Simplex Method-
LH9 Artificial variable techniques
LHI10 Big-M Method-
LHI1 Two Phase Method
LHI2 Duality Principle
UNIT-II TRANSPORTATION & ASSIGNMENT PROBLEM AND SEQUENCING
LHI3 Transportation Problem: Formulation
LH4 Optimal solution: Northwest Corner Method
LHIS Row Minima Method, Column Minima Method
LHI6 Least Cost Method,Vogel's approximation Method
LH17 Vogel's approximation Method Unbalanced Problem
LHIS Degeneracy & Modified Distribution Method
LHI9 Unbalanced Problem
LH20 Assignment Problem: Formulation
LH21 Optimal solution: Variants of assignment problem
LH22 Travelling Salesmen Problem-Transshipment Problem
LH23 Sequencing: Introduction, Flow- Shop Sequencing

xviii




n jobs through two machines

LH24

LH25 n jobs through three machines

LH26 Two jobs through" m " machines
UNIT-III REPLACEMENT AND WAITING LINES THEORY

LH27 Replacement: Introduction

LH?28 Replacement of items that deteriorate with time

LH29 When money value is counted

LH30 When money value is not counted

LH31 Replacement of items that fail completely

LH32 Group replacement

LH33 Waiting Lines: Introduction-Single Channel

LH34 Poisson arrivals exponential service times

LH35 Infinite population models

LH36 finite population models

LH37 Multi channels- Poisson arrivals, Exponential service times

LH38 Infinite population single channel Poisson arrivals
UNIT-IV THEORY OF GAMES AND INVENTORY

LH39 Theory of Games: Introduction; Terminology

LH40 Solution of Games without saddle points

LHA41 Solution of games with saddle points

LH42 Rectangular games with saddle points

L H43 Dominance Principle

LH44 mX2 games,

LH45 2Xn games

LH46 Graphical Method

Xix




LH47 Inventory: Introduction, Single Item, Deterministic models
LH48 Purchase inventory models with one price break
LH49 Purchase inventory models with multiple price breaks
LH50 Shortages Models Instantaneous production
LH51 Stochastic Models Instantaneous
LH52 Demand discrete variable Demand, Single period Model no set up cost
LHS3 Demand continuous variable
LH54 Single period Model no set up cost
™ | UNIT-V DYNAMIC PROGRAMMING AND NETWORK SCHEDULING

LH55 Dynamic Programming: Introduction, Terminology
LHS56 Bellman's principle of optimality,
LH57 Application of dynamic programming Shortest path problem,
LH58 Shortest path problem
LH59 budget allocations
LH60 Network scheduling: Critical path method
LH61 Program evaluation
LH62 Review technique

PN LH63 Crashing of networks
LH64 Resource leveling

XX




Lecture No.
as per period

Topic(R15)

UNIT-I DEVELOPMENT AND ALLOCATION

LHI Development-definition

LH2 Characteristics & Phases

LH3 Types of operation Research Models

LH4 Applications & Allocations

LH5 Allocation: Linear Programming Problem

LH6 Formulation

LH7 Graphical Solution

LH8 Simplex Method-

LHO9 Artificial variable techniques

LHI10 Big-M Method-

LHI1 Two Phase Method

LHI?2 Duality Principle
UNIT-1I TRANSPORTATION & ASSIGNMENT PROBLEM SEQUENCING

LHI3 Transportation Problem: Formulation

LH14 Optimal solution: Northwest Corner Method

LHI5 Row Minima Method, Column Minima Method

LHI6 Least Cost Method,Vogel's approximation Method

LH17 Vogel's approximation Method Unbalanced Problem

LHIS Degeneracy & Modified Distribution Method

LHI19 Assignment Problem: Formulation

LH20 Travelling Salesmen Problem-Transshipment Problem
UNIT-III THEORY OF GAMES, SEQUENCING AND WAITING LINES THEORY

LH21

Theory of Games: Introduction; Terminology

xviii




LH22 Solution of Games without saddle points
LH23 Solution of games with saddle points
LH24 Rectangular games with saddle points
LH25 Dominance Principle, mX2 games
LH26 2Xn games & GRAPHICAL METHOD
LH27 Waiting Lines: Introduction-Single Channel
LH28 Poisson arrivals exponential service times
LH29 Infinite population models
LH30 finite population models
LH31 Multi channels- Poisson arrivals, Exponential service times
LH32 Infinite population single channel Poisson arrivals
LH33 Sequencing: Introduction, Flow- Shop Sequencing
LH34 n jobs through two machines
LH35 n jobs through three machines
LH36 Two jobs through" m " machines
UNIT-IV REPLACEMENT AND INVENTORY

LH37 Replacement: Introduction
LH38 Replacement of items that deteriorate with time
LH39 When money value is counted
LH40 When money value is not counted
LH41 Replacement of items that fail completely
LH42 Group replacement
LH43 Inventory: Introduction, Single Item,

L LH44 Deterministic models

Xix




Purchase inventory models with one price break

- LH45
LH46 Purchase inventory models with multiple price breaks
LH47 Shortages Models Instantaneous production
LH48 Stochastic Models Instantaneous
LH49 Demand discrete variable Demand
LH50 Single period Model no set up cost
LH51 Demand continuous variable
LH52 Single period Model no set up cost
UNIT-V
- LHS5 Non linear Programming: Introduction, Terminology
LH56 Kuhn Tucker conditions
LH57 Problems on Kuhn Tucker conditions
LH58 Hessian Matrix for optimality condition.
LH59 Problems on Hessian Matrix
LH60 Simulations: Definition , Types of simulation models ,Phases of simulation
LH61 Applications of simulation
LH62 Inventory and Queuing problems
LH63 Advantages and Disadvantage
- LH64 Brief introduction of simulation languages

XX




™

9. ASSIGNMENT QUESTIONS




A.Y.2021-22
ASSIGNMENT I

Q.No

Questions

Bloom’s
Taxonomy
Level

Course
Outcomes

Q.1

Solve Graphically
Maximize Z=10x+15y
Subjected to constraint
x+2y<4
and x,y>0

L2

Col1

Q.2

In the following IBF’s of transportation problem of
Cy1 is sent with one unit, find the solution

6 10 15
2

4 6 16
4

12 3 8

8 1

L3

Col

Q.3

A and B toss one rupee coin each and if the coins
match A wins otherwise B wins. The matching of
heads has double premium.

L2

CO2

Q.4

Reduce the distance travelled by salesman one
iteration.

A B
Al 0 2

HOOW
Sowo

L3

Cco2

Q.5

Write the Dual form of LPP
Maximize Z=10x1+15x2
Subjected to constraints
2x1+5x2<7
3x1+4x2>8
x1+x2=10
and x1& x2>0

L4

CO3

XXii




A.Y.2021-22

ASSIGNMENT II
Bloom’s C
Q.No Questions Taxonomy ourse
Outcomes
Level
[f the saddle point is 7 find the value of p and q in the
given game pay off matrix.
COo3
Q.1 2 6 5 L4
10 7 q
5 p 8

In a queuing system with usual notations if arrival rate COo4
Q.2 | is 10 per hour and service rate is 12 per hour, what is L2

the idle time of server in 8 hours shift.

There are four job state processed on two machines A

& B in that order. What is the difference of processing
Q3 time making span with two types of your choice? L3 CO4

A 10 8 20 7
B 12 15 4 7

In an inventory control Harris Model find the change CO4
Q.4 L2

in EOQ if the annual demand is doubled.

Find the Khun tucker conditions
Q.5. | Maximize Z=10x’+5y* L3 CO5

2x+3y=10

xXiii




A.Y.2020-21

ASSIGNMENT I
Bloom’s C
Q.No Questions Taxonomy ourse
Outcomes
Level
Maximize Z=3x,+2x,
subjected to the constraints
'2X]+X25] . COI
Q1 X1 <2, L3
X +X2<3
and x;,x,>0
Solve by Graphical Method
Maximize Z=3x;+4x,
subjected to the constraints
3x1+x2<6 COl
2 174220,
& X1tx2<4, L2
X1, X220
Solve by Simplex Method
Obtain the Feasible solution for the given
transportation cost matrix using: Least Cost Cell
Method
A B C availability co2
Q.3 1 30 30 220 1 L2
2 90 45 170 3
3 250 200 50 4
Requirement 4 2 2
Obtain the initial solution to the following
transportation problem VAM method
DI |[D2 | D3 |D4 [ Availability
Q4 S1 2 3 11 7 6 L3 Co3
S2 1 5 6 1 4
S3 5 g 15 9 10
Demand 8 6 3 3
Solve the game using dominance property
5 20 -10
; COo3
e A= 10 6 2 14
20 15 18

XXii




- A.Y.2020-21
ASSIGNMENT II

Q.No

Questions

Bloom’s
Taxonomy
Level

Course
Outcomes

Q.1

A commodity is to be supplied at the rate of 200 units
per day. Ordering cost is Rs.50 and the holding cost is
Rs.2 per day. The delay in supply includes a penalty of
Rs.10 per unit per delay of one day. Find the optimal
policy and the re-order cycle period.

L2

CO3

Q.2

Find the sequence that minimizes the total time
required in performing the following jobs on three
machines in the order A-B-C as shown in the below
table. Also find the total elapsed time.

Machine/Job | 1 3
A 8
B 3
C 8

—_—l | Un

| B
ANl i (6 ) [ 6 ) N <N

6
i |
5 6
6 10 [ 9

L4

CO3

Q.3

The maintenance cost and resale value per year of a
machine whose purchase price is Rs.7000 is given
below:

Year L 12 3 |4 |5 |6 |7 |8
Maintenance | 900 | 1200 | 1600 | 2100 | 2800 | 3700 | 4700 | 5900
cost in Rs
Resale value | 4000 | 2000 { 1200 | 600 | 500 (400 |400 |400
in Rs.

L2

CO4

Q4

The annual consumption of an item is 2000 units. The
ordering cost is Rs.100 per order. The carrying cost is
Rs.0.80 per unit, per year. Assuming working days as
200, lead time as 20 days, and safety stock as 100
units, calculate i) EOQ, ii) The number of orders per
year.

L4

CO4

Q.5.

What are the different Phases of Project Management?

L3

COs5

XXiii




o

10. MID QUESTION PAPERS I
& II




Vidya Jyothi Institute of Technology (Autonomous)

(Accredited by NAAC & NBA, Approved By ALC.TE., New Delhi, Permanently Affiliated to JNTU, Hyderabad)
(4ziz Nagar, C.B.Post, Hyderabad -500075)

IV B. Tech I Semester Mid-I Examination, November-2021

Subject: Operation Research Branch: MECH
Time: 90 Minutes Max Marks: 20
Bloom’s Level:
Remember L1
Understand L2
Apply L3
) Analyze L4
Evaluate L5
Create L6
Mar
Q. No. PART-A BL CcO PO ks
ANSWER ALL THE QUESTIONS (2Q x 3M =6M)

What do you mean by Slack variables, Artificial

variables in Linear Programming Problems? - Lol o3 3

2 What do you understand by Assignment Problem? L1 CO2 | PO2 3
PART-B
ANSWER ALL THE QUESTIONS (2Q x 7M=14M)
o Solve graphically

Maximize P = 50 X+ 100 X,

subjected to constraints

3.1) 2X,+5X, < 16 L2 | COl1 | PO3 7

X+ Xo<5
and X],Xﬁ 0

(OR)

Solve the given LPP by using Big-M Method
Maximize Z = x, + 4x,

subject to the constraints:

i) 3x1+x,<3 L3 COl1 | PO3 7

2x; +3x:<56

4x; + 5x,> 20

and x;, x>>0

XXV




Obtain an initial basic feasible solution to the following
transportation problem using Vogel’s Approximation

method.
Units W1 (W2 | W3 | W4 | Availability
A 5 1 3 3 34
4i) ||B 33 |5 [4 |15 L4 | CO2 | PO2
C 6 4 4 3 12
D 4 1 4 2 19
Demand 21 25 17 17
(OR)
Solve the following Travelling Sales men Problem:
A B C D
A 00 46 16 40
ii) B 41 e 50 20 L4 | CO2 | PO4
c 82 32 © 60
D 40 40 36 ©

***VJIT(A)** %




Vidya Jyothi Institute of Technology(Autonomous)

(Accredited by NAAC & NBA, Approved By A.IL.C.T.E., New Delhi, Permanently Affiliated to JNTU, Hyderabad)
(Aziz Nagar, C.B.Post, Hyderabad -5000 75)

IV B. Tech I Semester Mid-II Examination, January-2022
Subject: Operation Research Branch:Mechanical
Time: 90 Minutes Max Marks: 20

Bloom’s Level:

Remember L1
Understand L2
Apply L3
- Analyze L4
Evaluate L5
Create L6
Q. No. PART-A BL | CO | PO | Marks
ANSWER ALL THE QUESTIONS (3Q x 2M = 6M)
. ; PO2,
| What are the categories into which the replacements of L2 | cos | pos. M
items are classified?
PO6
PO3,
2 Explain the term balking in queuing theory. L2 | CO4 | PO5, | 2M
PO6
. PO3,
y | s b o ) L1 | co4 | Pos, | 2m
PN a. Node b. Activity POS
PART-B
ANSWER ALL THE QUESTIONS (5+5+4=14M)
The arrival rate of customers at a banking counter follows
a Poisson distribution with a mean of 45 per hour. The
service rate of the counter clerk also follows Poisson
distribution with a mean of 60 per hour.
(a)What is the probability of having 0 customers in the PO2,
. system(Py)? PO3,
54 (b)What is the probability of having 10 customers in ) C03 PO4, M
the System? PO5
(c)Find Length of queue, Length of system, Average
waiting time in the system and average waiting time in the
queue?

Xxvii




(OR)

The maintenance cost and resale value per year of a
machine whose purchase price is Rs. 7000 is given below:

'ear ] 2 3 4 § i 1 b PO2,
iy | Maintenance [900 [ 1200 1600|2100 2800|3700 [ 4700 | 590 Ls | cos | O3
stin Rg ’
Resale value 14000 | 2000 | 1200 600 | 500 (400 (400 [400 PO3
e L | ] 4 0§
When should the machine be replaced?
Use graphical method to solve the following pay-off
matrix: P02,
3 3 POS
4.1) |A=]| -1 6 L4 | CO4 2
4 1 POe6,
2 POS8
B (OR) 5M
The annual demand of an item in the stores of a foundry is
9000 units. Its annual carrying cost is 15% of the purchase
: itk : PO3,
price per year, where purchase price is Rs.20 per unit. The PO4
i) | ordering cost is Rs.15 per order. Presently the order size is| L5 | Co4 PO 6,
the average monthly demand of the item. Find EOQ and P08,
compare its cost with the present ordering system and find
the corresponding cost advantage. ]
PO2,
. ; .. . ) PO3,
5.1) What is the application of Dynamic Programmmg? L2 | CO4 POS
POS8
(OR) 4M
PO3,
. . PO4,
1) | What are the phases of Project Management? L2 | CO4 POG
POS8

***VJIT (A)***
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(Aziz Nagar, C.B.Post, Hyderabad -500075)
IV B. Tech I Semester Mid-I Examination, November-2021

Subject: Operation Research Branch: MECH

Time: 90 Minutes Max Marks: 20

Bloom’s Level:

Remember L1
Understand L2
Apply L3
Analyze L4
Evaluate L5
Create L6
Mar
« | Q.No. PART-A BL | CO | PO ks
ANSWER ALL THE QUESTIONS (2Q x 3M = 6M)
1 Wh.at do you mean by Slack v.arlables, Artificial L2 col | po3 3
variables in Linear Programming Problems?
2 What do you understand by Assignment Problem? L1 CO2 | PO2 3
PART-B
ANSWER ALL THE QUESTIONS (2Q x 7TM=14M)
Solve graphically
Maximize P = 50 X;+ 100 X;
: subjected to constraints
3.1) 2X,+5X> < 16 L2 | COl | PO3 7
X+ Xp<5
and X],XgZ 0
- (OR)
Solve the given LPP by using Big-M Method
Maximize Z = x; + 4x;
subject to the constraints:
ii) 31+ x<3 L3 | COl1 | PO3 7
2%+ 3x256
4x, + 5x,> 20
and xi, x>0
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Obtain an initial basic feasible solution to the following
transportation problem using Vogel’s Approximation

method.
Units W1 | W2 | W3 | W4 | Availability
A 5 1 3 3 34
4i) ||B 3 (3 |5 |4 |15 L4 |CO2| PO2 | 7
C 6 4 4 3 12
D 4 1 4 2 19
Demand 21 25 17 17
(OR)
Solve the following Travelling Sales men Problem:
A B C D
A © 46 16 40
ii) B 41 - 50 40 L4 | CO2 | PO4 4
c 82 32 © 60
D 40 40 36 ©
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IV B.Tech I Semester II Mid Examination, F ebruary-2021

< Subject Name: Operation Research BRANCH: Mechanical

Time: 1 Hour Max Marks:20

Bloom’s Level:

Remember L1
o Understand L2
Apply L3
Analyze L4
Evaluate LS
Create L6
ANSWER ALL THE QUESTIONS Bloom’s |\ farks
Level
In a machine shop 6 different products are being manufactured each
requiring time on two different machines A and B are given in the table
below:
Product 1 2 3 4 5 6
Machine- | 30 120 50 20 90 110
‘J\ .a) A L2 oM
Machine- | 80 | 100 90 60 30 80
B
Find an optimal sequence of processing of different product in order to
minimize the total manufactured time for all product. Find total ideal time
for two machines and elapsed time.
[OR]
- In a railway marshalling yard, goods trains arrive at a rate of 30 trains per
day. Assuming that inter arrival time and service time distribution follows an
exponential distribution with an average of 30 minutes, calculate the 6M
b) following: L3
i) The mean queue size.
ii) The probability that queue size exceeds 10.
If the input of the train increases to an average of 33 per day, what will be
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the changes in i) and ii)?

2.a)

The maintenance cost and resale value per year of a machine whose purchase
rice is Rs.7000 is given below:
Year 1 2 3 4 5 6 7 8
Maintenance | 90 | 1200 | 1600 | 2100 | 2800 | 3700 | 4700 | 5900
cost(Rs.) 0
Resale Value | 40 2000 | 1200 [ 600 | 500 | 400 | 400 | 400

(Rs.) 0
When should the machine be replaced?

L4

™

[OR]

The annual consumption of an item is 2000 units. The ordering cost is
Rs.100 per order. The carrying cost is Rs.0.80 per unit, per year. Assuming
working days as 200, lead time as20 days, and safety stock as 100 units,
calculate i) EOQ, ii) The number of orders per year.

L3

™

3.a)

What are the advantages and disadvantages of Simulation?

L2

™

[OR]

b)

Maximize Z= 3.6x1-0.4 x12+1.6x2-0.2x22
subjected to the constraints

2x1+x2<10 and x1,x2>0

Solve by using Kuhn tucker condition

L4

™
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RUBRICS FOR MID EXAMINATION EVALUATION

Criteria of Poor Satisfactory Good Very Good Excellent
Evaluation (1) 2) 3) 4) 5
Answer
Answer Answer —— Answer Answer
reflects that reflects that the Questio reflects that reflects that
. ) estion ; .
. the question | the question the Question | ;1 Question
Interpretation was was
was not was was
E——— hat understood to | understood to ot
understood at | somewha . complete
a reasonable an appreciable p y
all. understood level understood
level
Presentation .
. . s Presentation
Presentation | Presentation | was explicitly
. was excellent
was marginal | was clear but | good and ;
. No proper o " ; ; and clear with
Presentation ) with issues in | with clear with
presentation PR i : no
legibility and | grammatical | minor .
J grammatical
grammar errors grammatical
errors
errors
Solution was | Solution was
Solution has | Solution was | complete but | accurate/
Soluti Solution has moderate complete but | with no clear complete with
olution ) . . .
utt more errors amount of with minor mention of clear mention
errors errors entire of the entire
procedure procedure.
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LINERR PROGRAMMING PROBLEM SOLUTION

METHODS FORTHE SOLUTION OF A LINEAR PROGRAMMING PROBLEM
Linear Programming is a methad of sohvig the type of problem in which two or more actvits
e competing o utize the avaiabl limited resources, with 2 view 1o optinize the objecthe function
o the problem. The objective may be to maximize the returns or to minimize the costs.
The various methods avaiable o solve the problems are:

UGraphical Method

OSimplex Method

D0Bg-M Method

Q0ualty Principle
Graphical Method:

 The Graphical methods areused when two decision variables were present in the problem,

7 To deal with more decision varabes by graphical method will secome complcated, because e

have to deal with planes instead of straight ine,

LINEAR PROGRAMMING PROBLEM SOLOTION

Let the company manufactures x units of X and y units of ¥, and
then the LP. model is: Maximize 2= 5x+ Ty
subjected to constraints
e+ lysd
3+ By <24
10x+7ys35 and
Bothxand yare2 0.
As we cannot draw graph for inequalities, let us
Maximize 7 = Sx+ Ty
subjected to constraints
Iet ly=4
ItBy=U
10x+ 7y = 35 and both xand yare 20
consider them as equations,

LINEAR PROGRAMMING PROBLEM SOLUTION

Problem. . A company manufactures two products, X and ¥ by using three machines 4, 8,
and C. Machine A has 4 hours of capacity available during the coming week, Similarly, the
available capacity of machines 8 and C during the coming week is 24 hours and 35 hours
respecively. One unit of product X requires one hour of Machine 4, 3 hours of machine 8 and
10thours of machine C. Similarly one unit of product Y requires 1 hour, 8 hour and 7 hours of
machine A, B and C respectively. When one unit of X is sold in the market, it yields a profit of
Rs. 5/~ per product and that of ¥ is fs. 7/- per unit. Solve the problem by using graphical
method to find the optimal product mix.

Solution: The detals given in the problem i given in the table below:

Machines Produce | Avalable cpaciy in hewrs.
{Tme reqired inbour |
X 1|
A 1 [ ]
] 1 [ u
3 ] 7 »
Frofit per § 7
L ink{nRs) |

LINEAR PROGRAMMING PROBLEM SOLUTION

Letus take machine A, and find the boundary conditions.
1fx=0, machine A can manufacture 4/1= 4 units of .
Similarly, if y = 0, machine A can manufacture 4/1 = 4 units of x,
Similarty for other machines:
Machine BWhen x=0,y=24/8= 3 and when y= 0, x=24/3 =8
Machine CWhen x=0,y = 35/10 =35 and when y=0, x=35/7 5.

These values we can plot on 3 graph, taking product X on x-axis and product ¥ on y- axis.
7

cexvi




LINEAR PROGRAMMING PROBLEM SOLUTION
Discussion:

. hnePQismbamdryiheforapadtyofmdiﬂ.MmahRSb'ﬁ!mdqd
machine & and line TU for the capacity of machine C.

" Figure shows the feaible area for allthe three machines combined which i the fct
because 2 products X and Y are complete when they are processed on machine A B and (.
* The area corered by all th three ines P, RS and TU form 2 dosed polygon ROUVW

* This polygon isthe feasble aea for th three machines.This means that l th points on
the lnes o polyson and any pont within the polygon satisies the inequalty condiions of all
the three machines.

' &ommeﬁprmmm:mwmdwmmm
ROUYW and substitute the values n the objective function.

* In maximization problem, we selec the co-ordinates gving maximum value. And in
minimization problem, we select the co-ordinates, which gives minimum value,

LINEAR PROGRAMMING PROBLEM SOLUTION

Problem 2. A manufacturer of furniture makes chairs and tables. Processing of these products is
done on two machines A and B. A chair requires 2 hours on machine A and 6 hours on B. A table
requires § hours on A and 6 hours on B. There are 16 hours of time avallable on machine A and 30
hours on machine B. At the most 4 chairs are to be manufactured. The manufacturer gets a profit of
Rs.50 0n a chair and Rs 100 on a table. Determine the number of chairs and tables to be
manufactured so as to maximize the profit.

* Solutions Let X, chairs and X, tables be produced.

The toal profitis to be maximize P = 50X,+ 100X,
Considering the time taken by X, chairs and X, tables on machine A we get the

constraint 2X,+5X, € 16
The next constraint on the time taken on machine B is given by

64+ 6,530
or Xt XS Sand X< 4,

Firially the non negativity constraints are X,2 0, X,2 0

LINEAR PROGRAMMING PROBLEM SOLUTION

In the problem the co-ordinates of the comers are:
R=(0,35),0={0,0}, U=[350), V= (25, 1.5) and W=(16,2.4),
Substituting these values in objective function:

Zus=5x047x35=Rs. 2450, at point R
Z1a=5x047x0 =Rs.00.00, at point 0
L =5%35+ Tx0=Rs, 17.5at point U

Zoaw=5%2.5+7%15=Rs. 23,00t point V

Zacu=5%16+7% 2.4 =Rs. 24.80 at point W

* Hence the optimal solution for the problem s company has to manufacture 1.6 urits of
product X and 2.4 units of product ¥,50 thet it an earn a maximum profi of Rs, 2480 in
the planning period.

LINEAR PROGRANMING PROBLEM SOLUTION

Hence the LPP can be expressed as:
Maximize P = 50 X,+ 100X,
subjected to constraints 2X,+5X, S 16

X+XS5
%S4 and X, %2 0
On solving the problem Graphically
A
B
N3

s
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ﬁ Vidya Jyothi Institute of Technology (Autonomous) R1S
ﬁ,%jﬁ (Accredited by NAAC & N?;:Nn:m zy P.::C:m_m?;’;mumly Affiliated to JNTU, Hyderabad)
Subject Code:A17334
B.Tech. IV Year I Semester Examination -NOVEMBER 2019
SUBJECT : OPERATION RESEARCH . BRANCH : MECHANICAL ENGINEERING
Time: 3 Hours Max. Marks:75
Note: This question paper contains two Parts A and B.
Part A is compulsory which carries 25 Marks. Answer all the questions.
Part B consists of 5 questions. Answer all the questions.
Bloom's Level:
Remember L1 Analyze L4
Understand L2 Evaluate LS
Apply L3  |Create L6
PART - A B.L 25M
ANSWER ALL THE QUESTIONS
1 |What is the OR and state the various types OR Models? L1 2M
2 |what are the objectives of Linear programming?- M i
3 |What is a Transportation problem 13 2M
4 |What is the Degeneracy problem in Transportation problem and how do you resolve it? L4 3M
5  |Explain the pay of Matrix L1 2M
6 |Explain waiting Line modals? L3 3M
7 |What is the replacement problem L2 2M
8§ |Define E O Q? L1 M
0 |State the types of simulation modals L4 2M
10 | State the Hessian matrix. L] 3IM
: s B.L 50M
ANSWER ALL THE QUESTIONS
11.i(a) |what are the Limitations of Linear programming? L3 3M
Solve the following LPP Using simplex method?
() | Maximize Z=3 X, +2 X,, STC X, +Xa<4, X;-X:22, X1, X2 20 L5 ™
[OR]
ii(a) |what are the advantages and disadvantages of linear programming Technique? L3 3M |
(b) [Solve the following LPP by using BIG M Method? L5 ™
maximize = 4 X| -3 Xz, STC 3 X]+ 4X2 >6 ) X] +X2 __<4, X],Xﬁo
Find the optimum solution to the following Transportation Problem?
D1 D2 D3 D4 Supply
51 6 1 o 14
120 = 5 5 = e LS 10M
S3 4 3 6 2 5
Dernand 6 10 15 4 35
10
ii (a) |Briefly Explain the method for obtaining Initial basic feasible solution. 14 3M
Solve the following Assignment problem?
I ] 1 v
A 10 12 9 11
(b) 1 . - - = L4 ™
c 12 14 13 11
D 8 15 11 9
13.i(a) |Explain main characteristics of Queuing modal. L2 3M
A Train arrives at the yard every 15 minutes.the service time is 33minutes. If the
(b) [line capacity of the yard is limited to 4 trains, Find A) the probability that the yard L4 ™
is empty B) The average number of Trains in the system 7

P @xix_




[OR]

ii (a)

Explain Dominance principle.

L3

(b)

Solve the following game with pay of matrix.

L5

B1 B2

Al 12 15

A2 14 15

14.i(a)

Explain about individual and group replacements?

M

(b) plan?

The computer contains 10,000 resistors. When any one of the resistor fails, it is
replaced. The cost of replacing a single resistor is Rs. 10 only. If all the resistors

the percent surviving by the end of month “ T” is following. Which is optimum

are replacing at the same time. The cost per resistor would be reduced to Rs.3.50.

Month(t) 0 1 2 3 6

%surviving 100 97 90 70 0
by the end
of the
month

L5

™

[OR]

i (a)

Explain concept of probability?

L2

M

(b)

A New paper boy buys paper for 10 paisa each and sells them for 12 paisa each.
He cannot return un sold papers daily demand for news papers follows the
distribution :

Estimated 10 11 12 13 16
demand|(D)

probability 0.05 0.15 0.4 0.2 0.05

If each day demand is Independent of the previous day. I-fow many papers should be

L5

™

15.i

[Explain in detail about _the Kuhn Tucker condition?

10M

[OR]

ii (2)

Define the simulation and Explain about simulation Languages?

L4

M

(b)

Explain the Applications of simulation with suitable examples?

L4

5M

k% *VJIT(A)** *
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IV B. Tech I SEM REGULAR EXAMINATION - NOVEMBER 2018
OPERATION RESEARCH
(MECH)
Time: 3hrs Max.Marks:75

Note: This question paper contains two PARIS A and B.
®ART A is compulsory which carries 25 marks. Answer all questions,
PART'B consists of 5 questions. Answer all the questions.

PART - A
ANSWER ALL THE QUESTIONS
1. Give various definitions of operations research?
2. What is model? List the various classifications of operations research models?
3. What is meant by optimal solution?
4. Explain the steps in transportation algorithm?
5. Define the problem of sequencing?
6. Explain the possibility and working rules of a maximization action in sequencing?
7. Which competitive situation is called a game?
8. Explain the terms (a) Pure strategy (b) Mixed strategy
9. Define Beliman’s principle of optimality with examples?
10. Describe various elements of queue?

PART-B
ANSWER ALL THE QUESTIONS SX10M=50M
11 i) Use simplex method to
Minimize Z=Xy-3%3+2X;5
Subject to constraints: 3IX-X3+2X5 <7,
2X,+4X3< 12,
-4Xa+3X3+ 8X5 £ 10,
X220, X3>0, Xs>0.
OR

ii) ) old hens can be brought at Rs. 20/- each and young ones at Rs. 50/- each. The old hens lay 3 eggs
per week and the young ones lay 5 eggs per week. Each egg being worth of Rs. 1.50 ps per week
to feed, I have only Rs. 800/- to spend for hens. How many of each kind should I buy to give a
profit of at least Rs. 60/- per week, assuming that [ cannot house more than 20hens?
12.1). Find the optimal solution for the assignment problem with following cost matrix.

I Il Il 1\ \

A s 17 8 16 20

B| 9 3 12 6 15

c| 13 16 15 12 16

D | 21 24 17 28 26

E| 14 10 12 1 15
OR

P.T.O




ii) find the total cost using North — west corner rule method. Also find the optimal solution.

Wi w2 W3 W4 | Capacity
F1 95 105 80 15 12
F2 115 180 40 30 7
F3 195 180 95 70 5
Requirement 3 - 4 11

13.i) Find the sequence that minimizes the total time required in performing the following jobs on three
machines in the order A-B-C as shown in the below table, Also find the total elapsed time?

Machine/Job| 1 |2 |3 | 4| 5|6
A 8 1317 ]| 2 1
B 3 14(512]1]6
C 8|7|6|9|10|9
OR
ii).The maintenance cost and resale value per year of a machine whose purchase price is Rs. 7000/- is
given below:
Year 1 2 3 4 5 6 7 8
Maintenance | g4 | 1500 | 1600 | 2100 | 2800 | 3700 | 4700 | 5900
Cost in Rs.
R"'Si‘:"i{‘;alue 4000 | 2000 | 1200 | 600 500 400 400 400

When should the machine be replaced?
14.1) .Write the assumptions made in game theory. Solve the following game graphically?

1 -3

3 5

-1 6

4 1

2 2

-5 0
OR

ii) A stockiest has to supply 400units of a product every Monday to his customers. He gets the product
at Rs. 50/- per unit from the manufacturer. The cost of ordering and transportation from the
manufacturer is Rs. 75/- per order. The cost of carrying inventory is 7.5 % per year of the cost of
the product. Find a) the economic lot size b) the total optimal cost.

15.1) A person repairing radios finds that the time spent on the radio sets has an exponential distribution with
mean 20 mins, If the radios are repaired in the order in which they come in and their arrival is
approximately Poisson with an average date of 15 for 8 hr a day, what is the repairman’s expected
ideal time in each day? How many jobs are a head of the average set just brought in?
OR
ii) (a) state the bellman’s principle of optimality?
(b) what are the applications of dynamic programming?
***VJ’IT(A)***
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