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Integer Programming

max x Ex

st AX b Relaxed Problem

30 X E Z

Rk
Solving the problem without the int constraints
and then round up down the solution does

not work because

11 rounded solutionmight not be feasible
2 true opt.int solution mightbe far from

the rounded solution
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Objective Value ObjectiveValue Objective value

feasiblept true optimal Opt solution
solution relaxedProb
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Solution of relaxedprob
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Branch and Bound

It is better going deep depth search

before going wide breadth search

dual feasible

new constraint



Gomery Cuts

Assume

A b X are integers

and so are slacks

Axe b3 1 27 2

I 3 7 10 W b AX

70 60 2 21
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relaxed

Optimal dictionary

a
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X F4w we X tow tow 3

hewc onstra.int

wit Ws

round down

X Ow OW 54W Wz

integer ITS
integer 3
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X 4m we 1kg3
new constraint

wit Ws

rounddown
54W Ewa 3

En En
new slack var W4 35

4 Wit We
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new constraint s

Opt dict



Gomory Cuts
O.pt dict

I

12 4 ToW

Efer
3 4 tow

T.EE int 2
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Opt dict 4 tow2 2

New slack

Ws 2 3 4

3 w4 W2

X2 4 Tow

Iff
fi

I.I

int.a
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2,3

new slack
Opt soln int

0



Gomer Cuts
In general

Xi bi If aijXj X's pos integers

it fail Aij Xj
bi floor remainder

Xi E Lai ri Xj Lbit ri

Xi If Laid Xj
bi tri I rijxi

jti
Tegert bi



Gomer Cuts

Xi L aiitxj Lbittri Igrijx.ge
LbiJ

new constraint

Lbid ri Irijxi Lbi
jti

ie Irijxis ri
j i

New slack W ri Irijxij i
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AX W b
AI b


