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Hou 9 :

- Branch end bound - very general idea
.

- Integer Programming : special cease of branch & bound

"

branch and cut
"

=

Branch & bound : how do I get from UBC to SFU

minimizing cost i

Start

c- s → →
Helicopter ?Bus ? walk ? Drive ?

II'm .

ios
cost 3100

cost  3100

I
¥

.  ,
,

.

cost #↳
cost 105gottaboost zoo

[ cost 3007 CostSoo )
Go ,  zso ) Cost350 )

Say there are too many solutions to check all of them out

Branch & Bound : (1) You decide how good a solution you want ;
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(2) You should have some feasible solution
(3) You have some way

of bonding enough nodes of the tree



Example :

Say you have IP :

Bin packing into 2 bins of equal size
.

Problem '
. Given n items and their sites

e.g .
n

-

- 10
,

size 150,950 , 100,100,100 ,
3,2 , 1,1 ,

'

I want

× ,
, g

I if item i goes
into bin

#
I

① Ii  in  i  '  ' l  I  l ↳  ~

# Z

Sites
g

,
. -

, Sn given ,
want

First bin holds ? S
,

X
, -152kt .  -

-
t Snxn E w

2nd "  it S ( I - x
, ) -15211 - xzi .  -

.

t sull - Xn ) E W

Minimize W
.

Decision Vcrs ! Xi
, - - in ,

W Given n
,

Si
, -

- isn  .

Another strategy ! sort Si
,

- → Sn



So 150,150 ,
too

,
100

,
100

Bin I i

150,100
,

too ← size 2350

Bm 2 ! I 50
,

too ← size 250

Better :

Bin 1 ! 150
,

150

Bin 2 : too
,

too
,

too

size 300

=

For IP in , Lp

I c- 2 I e IR

Or

Xi
-

- 0,1 Of Xi El

Solving the LP version ( relexat.cn )
is much faster to do

This
gives a band

on the IP



Example : min W sit
.

150 X
,

t 150×2+100×3 -1100 Xy

-198
Xs EW

150 ( I - x
, ) +150 ftxz ) -110011-97+1041-4

,
) +10011 . g) EW

Sit
,

X ; are 0
, p ← Of Xi El and Xi integers

r lax - Of Xi El but Xi 's can be real

-
could set Xi -

- I



In LPIIP this is called
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Nov 19 !

What do branch and cut nodes mean ?

(1) In general ,
hard to tell

.
.

. There can be good news
.

(2) There are 2 specific cases that are

easy to understand

- bin packing
- graph colouring
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Graph colouring
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