
Algorithms

Linear programming
:

introduction



Recaps
- Last HN : due Wed

.

- Ind : Monday of exam week
at 8am

Renew Friday before :

Have your finals schedule
by This Friday .

- That topic : linear programming
Review worksheet

,
one question will be

on final



Nfcompktaesstdeaap
- Most useful :

Lest of problems : YES !

How to select a problem



Lcneerprogramin
a linear

program ,
we

are given a set of
variables

The goal is to give these
real values so that :

① We satisfy some set
of linear equations
or inequalities

② We maximize or

minimize some linear

objective function

↳ often
,

"

proft "



ltnexample : Maximize profit
A chocolate shop produces

2 products
X1 - Type I ,

worth $1 each

xz
-

Type 2
,

worth

$6
each

Constraints .

-

egn
't - Can only produce

200 of type I per day
2 - And at most 300 of

type a

3 - Total output per dayof  both is 1400

LI : maximize

Ioxzt
6×2

egnti X1 £200::¥::3:&
.
]



LI : maximize

1oxzt6
.egn1 : XIE zoo line
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These go up in dcmenkon
with more Xi 's : www.colde

!

Maximize X. tbxzt 13×3
Sit .

×
,

E 200 ①
Xz £300 ②

Xi txztxz E 400

Xzt 3×3 E 600
and

× ,

2030×220
④

Xz ZO ⑤
- - - -

-

a⇒ ¥ii.o

.

[
④ (bottom)



Anothercmoregene.at#
n foods

, m nutrients
. Let ai ,j

 = amount of nutrientAi
,

#
in food j

vector : re = requirementof nutrient i§:

II
-

-

amoupntnaofasfgdj
E :

go
= cost of food j

Goat : Buy God so
you

satisfy nutrients while

minimizingcost

I
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The LP In
§ Cj x ;

Tmycost
s as,iX , -19*2*94,

#
A

91,204 it 92,242T -
. IXHZhe
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Minimize Eof's.t . AE E ro



In general , get systems
like this :

-

-

Geometric picture :

I



Canonical frm :

Aroidhaving
both E

and Z
.

So get something more

like our first example :

0
Or , given a rotor E & matrix A :

→

I T

Max
CX

AE E B



Anything can be put into
Canonical from :

①

Avoid

: Eda aijxi
-

- bj eqnj

↳ ange
: 2 egns

:

⇐
,

aijxiebj

② Avoid ± ,

Eeiaij Xi ⇐bjTurn
it into -



How could these got have
a solution ?

2 ways :

q
.

.

¥¥÷
.

or

JD



Beller pictures ( still 2-d ) :



Note :

① Multiplying by - I turns

any maximization problem
into a minimization one :

U

② Can turn

inequalities
to

equalities via stack
variables :

Eaixi Eb
i :O

"



③ Can change equalities into

inequalities,
also !

i,Eaixi=b
I



Solving LP 's
-

:

The simplex algorithm

✓


