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%c Outcomes: After Successful completion of this course, students should be able to
CO1l:state and formulate the optimization problem, without and with constraints, by using
—— desipn variables from an en rincering design problem.(K2)
- CO2: apply classical Optimization techniques to minimize or maximize a multi-variable
5 objective function, without or with constraints, and arrive at an optimal solution.(K3)
C03:upply and Solve transportation and assignment problem by using Lincar programming
Simplex method. (K3)
4 CO_“ sapply gradient and non-gradient methods to nonlinear optimization problems and use
5 mmterior or exterior penalty functions for the constraints to derive the optimal solutions.(K3)

COS: formulate and apply Dynamic programming technique to inventory control, production
planning, engineering design problems etc. to reach a final optimal solution from the
current optimal solution. (K3)

; Text Book/ | Contact
. Outcome/ Topics . el Delivery
Unit Bloom's Level No. Topics/Activity Reference | Hour Method
UNIT I: Introduction and Classical Optimization Techniques
1.1 Introduction to Optimization techniques TLRLR; |1 PPT,BB
CO1:Students 1.2 Statement of an Optimization problem TLRLR: |1 PPT.BB
afc a.blc toState 1.3 design vector, design constraints, | T, ,R,R; | 1 PPT,BB
and formulate objective function surfaces
the optimization 1.4 constraint surface, objective function T),R R, | PPT.BB
Pr_(:lb]u:]' and 1.5 | classification of Optimization problems TLuRLR: |1 PPT.BB
| ::';U:ou classification of Optimization problems TLRLR: | ] PPT BB
constraints, by 1.6 Classical Optimization Techniques: T,RLR, [ 1] 12 | PPT.BB
using ’ Single variable Optimizationwithout
desien constraints _
variables from | 1.7 | Mulii variable Optimization without TLRLR: |1 PPT,BB
: engineering constraints ‘ _
stignb - 1.8 | Necessary and sufficient conditions for | T, Ri,R; | 1 PPT,BB
problem.(K2) minimum/maximum
Tmriable Optimization with equality | T.R,,R, 1 PPT,BB
constraints




1.10 | Solution by method of Lagrange TiRiR: | 1
multipliers, = 7
1.11 | multivariable Optimization with TRy, R
inequality constraints, Kuhn — Tucker
conditions
UNIT II: Linear Programming
- PPT,BB
2.1 Introduction to linear programming TiRiRz |1
2.2 | Standard form of a linear programming Ti,RpRy | 1 PPT,BB
CO2: Students roblem
are able £ T,.R;.R PPT,BB
toapplyclassical Problems on linear Programming LRLRy |1 ?
optimization -
teI::hniques to 2.3 Geometry of linear programming TiuRLRy | 1 PPT,BB
minimize or problems,
maximize a| 24 | definitions and theorems TuRLR, | 1 PPT,BB
multi-variable 2.5 | Solution of a system of linear TuRLR; | 1] 4, | PPT.BB
_objective simultaneous equations
function, ) Problems on solution of a system of TL,R,R, | 1 PPT,BB
w1thout. or with linear simultaneous equations
cor}stramts, and [5¢ Pivotal reduction of a general system of TL,RLR, | 1 PPT,BB
arrive at  an t
timal equations, -
opHm Problems on pivotal reduction of a TL,RLR; | 1 PPT,BB
solution.(K3) :
general system of equations,
2.7 | Motivation to the simplex method TLRLR, | 1 PPT,BB
2.8 | Simplex algorithm. TLRLR, | 1 PPT,BB
Problems on simplex algorithm TLRL,R; | 1 PPT,BB
UNIT III: Transportation Problem
3.1 Introduction toTransportation Problem TLRLR, |1 PPT,BB
3.2 Finding initial basic feasible solution by | TiL,R,Ry | 1 PPT,BB
north — west corner rule
Problems on Finding initial basic feasible | Ti,Ri,Ry | 1 PPT,BB
CO3: Students solution by north — west corner rule
are able to Problems onnorth — west corner rule TL,RL,Ry |1 PPT,BB
apply and solve 3.3 | least cost method,related problems TLRyRy | 1 PPT,BB
transportation Probl least TRR BPT
and assignment roblems on e:fls C(.)St method LRLRy |1 ,BB
problem by | 3.4 | Vogel’sapproximation method,related TL,R,R; | 1| 12 | PPT,BB
using  Linear problems
programming Problems on Vogel’s approximation TiRLRy | 1 PPT,BB
Simplex method
method. (K3) 3.5 | Testing for optimality of balanced TL,RLR; | 1 PPT,BB
transportation problems
3.6 | Optimality of balanced transportation TLRLR, | 1 PPT,BB
problems
3.7 | Special cases in transportation problem. | TuRuRs | 1 PPT,BB
3.8 Problems on Special cases in TL,RLRy | 1 PPT,BB
transportation problem.
CO4:Students | UNIT IV: Nonlinear programming
are  able to 4.1 Introduction toNonlinear Programming To,R2R3 | 1 PPT,BB
Apply gradient [ 47 Ty R,Ry | 1 PPT,BB

UnCOnstrained cases




and . . . .
gradient non- 43 One — dimensional minimization Ty, R,Ry | 1 PPT,BB
methods methods: Classification
nonlinear to | 4.4 | Fibonacci method T, RiR; | 1 | 1o | PPT.BB
Optimization Problems on Fibonacci method, T, R,R, | 1 PPT,BB
problems g | 4.5 | Univariate method T, Ri,Ry | 1 PPT,BB
4 use Interior or | 4.6 | steepest descent method T, R,R; | 1 PPT,BB
exterior penalty [~ 4.8 | Constrained cases— Characteristics of a To, Ri,Rz | 1 PPT,BB
the b _for constrained problem,Classification 13
o d(;opstramts 4.7 | Basic approach of Penalty Function T, R,R; | 1 PPT,BB
optim 11'1Ve the method
sglut- 2 Problems on Basic approach of Penalty T, Ri,R; | 1 PPT,.BB
tons.(K3) Function method
4.8 | Basic approaches of Interior and Exterior | T, R,R; | 1 PPT,BB
penalty function methods
49 Problems on Basic approaches of Interior | Tz, Ri,R; 1 PPT,BB
and Exterior penalty function methods
CO5:Students | OIT V: Dynamic Programming
5 are able to 5.1 Introduction toDynamic Programming T, Ri,R; | 1 PPT,BB
Formulate and | 52 | Dynamic programming T, RiR; | 1 PPT,BB
apply Dyl}amlc Problems on Dynamic programming T, R,Ry | 1 PPT,BB
programming i =
technique fo 53 Multistage decision processes, types T,, R1,Rz 1 PPT,BB
inventory 5.4 Concept of sub optimization T, Ri,Ry | 1 PPT,BB
control, Problems onsub optimization T, Ri,R; | 1 PPT,BB
5 pr Odu‘;;lg;‘in 5.5 Principle of optimality T, R,R, | 1 PPT.BB
enginpe ering 2 Problems on Principle of optimality T,,R,R; | 1 | 12 | PPT,BB
design 5.6 | Computational procedure in dynamic | T2, Ri,Rp | 1 PPT,BB
problems etc. to programming, examples
reach a final computational procedure in dynamic T, R,R; | 1 PPT,BB
optimal solution programming, examples
from the 5.7 Illustrating the calculus method of T, RL,Ry | 1 PPT,BB
current optimal solution, examples
solution. (K3) 5.8 [llustrating the tabular method of T, R,Ry | 1 PPT,BB
solution.
Cumulative Proposed Periods | 60
Text Books:
S. No. | Authors, Book Title, Edition, Publisher, Year of Publication
1 S. S.Rao,“Engineering optimizati()m Theory and practice”, New Age International(P) Limited, 3rd
edition, 1998.. : : :
2 K_.V. Mital and C. Mohan, “Introductory Operations Research”, Springer (India), Pvt.LTd.
Reference Books:
S No T Authors, Book Title, Edition, Publisher, Year of Publication
; han “Optimization Methods in Operations Research and systems Analysis”,
1 K.V, Matal sad L. o Limited, Publishers, 31d edition, 1996.
New Age International (p) L1 ’
s Research, Ramnath& Co
2 Dr.S.D.Sharma, Kedarnath,Operatio
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