






















































Summary of MA 421 Fall 2021
LP p max ax D min by

st AX b sit Aty c

30 yo
1 Simplex Method dictionary basic vs non basic vars

various pivoting rules

Duality complementary slackness

3 Primal vs Dual Simplex applications Phase I I

4 Sensitivity Analysis

See also note on Tuesday Dec 3 2024















a
Neitherprimal or dual dictionaries are feasible















change to

5 X2
and then
consider its
dual

a
Neitherprimal or dual dictionaries are feasible

























































I
Y enters Z leaves

Y y 2 43
Zz 1 y 2 44 22 243 343

3 54 22 43

44 4 fy 42 443 743

4 122 42,4743

























































I

Yz enters y leaves

Y 1 24 Z 242

22 3 54 22,4 1 2y Z 242

4 74 32 242
4 124 42 7 144 72 144

11 26 y 112 1442 Opt

























































I
Opt Dict for Dual Problem

11 264 112 144

Ys 1 24 Z 24
22 4 74 32 212

























































I
Opt Diet for Primal Problem

W 26 243 7 2 26 11 14T
x 11 Ws 3 2

W 14 2 W3 2 2

5 X 4 2 original objfat
11 Wgt 2 2 4 2

11 W 6 2 Ready for Phase I










































Convex Analysis
1 Definitionof convex sets convex comb
convex hull

2 Caratheodosy Theorem

13 Separation Theorem
4 Farkas Lemma and its variants

how to findy

























































Convex Analysis
11 Definitionof convex sets convex comb
convex hull

2 Caratheodosy Theorem

13 Separation Theorem
4 Farkas Lemma and its variants

Ko
vs

























































Applications of LP
1
Regression L L Lo

2 Binary classification
3 Maximum inscribed circle

4 Formulations ofproblems in terms
of LP

5 Integer Programming
Branch and Bound and Gomory Cuts

























































Networks
1 Graph nodes ares spanning tree

B Network flow problem min Ctx
Transshipment sit Ax b

30
A incidence matrix

3 Dual Network flowproblem max bySt Aty z c

230

Given a spanning tree find X Y Z

Vij Yi Zij

























































Networks

4 Primal vs Dual NetworkSimplexmethod

is Spanning tree as basic variables

iii Determine entering and leaving arcs

iii Updating Xij Yi Zig
5 Variants of Network Flow problems
Ii Transportation Bipartitegraph
i Assignment
iii Inequality Constraints
iv Upperbounded flows

























































Algorithms specific to Networks Graphs
11 Shortest Path Bellman vs Dijkstra

Dynamics programming Bellman Eqn

Let Vi shortest distance from i to r

Then U mind Ci Vj G
j

i
Vi 0 Cij other

Vj

























































Algorithms specific to Networks Graphs
11 Shortest Path Bellman vs Dijkstra

Dynamics programming Bellman Equ

v to itr
o i r

V min Cij v11 V1 0

























































Algorithms specific to Networks Graphs
11 Shortest Path Bellman vs Dijkstra







































Algorithms specific to Networks Graphs

2 Max Flow Min Cut
Ford Fulkerson AugmentedPath

c p 368

Uij






























Algorithms specific to Networks Graphs
3 Minimum Spanning Tree MST

Properties of a spanning tree



























Algorithms specific to Networks Graphs
3 Minimum Spanning Tree MST

Greedy Algorithm

























































Algorithms specific to Networks Graphs
3 Minimum Spanning Tree MST

Greedy Algorithm













































Algorithms specific to Networks Graphs
3 Minimum Spanning Tree MST

Greedy Algorithm
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