
I-ntegv-optimizationt-WW-iso-integrp-wgro.vn?-
Max CT- ✗

A- ✗a-

✗ c- 7th XElRÑ{ Linear program /\ efficient

Exaimple: Max Xrtxz ^

/¥2
÷

2- xrtxz E- 1 ①PT = 0

'

×
.

Xrt2×2 £1 OPTLP = 213
✗ 20

E×amp SAT = Gr - - - r Cm
←

literals

c. = { ein . - , ebii. }

literal l = ✗ j or l= Fj j . - - in }

his number of Variables

=
{4,5 ,

V53 12×-2 , Xo} 12×3 , Is }

Truth assignment : f : {1-- ins → 40111
.

f 1=0 if V-ith-r.im 1- je de
. . . ,k:S S-H ft lj

"

ftl if l=Xj and 15-7=1 or e= I; and fej )=o

Represent f- as ✗ c- harsh
1 if Xj lit in Ci

Aij= { -1 if I; - a -

° 0th .



bi = it hi hi is numberof my literals in G.

⑨ is os.at .

⇐ Axzb

✗ c- damn feasible .

E &= Linx, , Issa { Ez ,xo3rLxz , Is }

A= (
0 -1 0-1 O

O - 1 O O O 1

0 0 I 0 -1 0
]

b=}

Exempt : Set cover

U = { ii.- ems Sn . - , Sn EU with USi=U

Is 21. . . .nl is ret - cover if U Si = U
ITI

task: min III

I c- 21. -- int ret cover
.

A- = (x
,

's
.

- . .
I;) c- Ears

""

Aij=µ if its ; mini Exi

0 0th
. A- ✗ 211

✗ 20

✗ c- 724 }⇐ ✗ c- Lone)h
.



F-x-ampleigcdca.is)

a.be 7L not both zero

god Cais)= min { x.at Yb : ✗ •

aty .
b 71

,
✗ ight }

IP : min Caib) (Xy )

(Q,b ) ( Eg ) 21

(F) c- 7<2
IP with two variables

.

Uni modular transformations :

- -

⑦ "

it ) is (additive) abelian group .

Let A- c- zn×n be amohix and 4 : 72h -37L
"

✗ 1-> A- ✗

Protein : f is automorphism ⇐> detect)=±1

Proif:
"

=)
" YIM ;) = li Ui c-72

"

A Cllr . . - run ) = I

⇒ chtcA.tl

,⇐
"
7 is injective Checa) =2os )

surjective A' ^ = ¥*,+, C- 72hm
.



Consequlncei If Ut>2h"" imimoduhe ,
then

Mex CT - X Max CT - 4.x

Ax eb E- A - U - ✗ a- b

✗ c- 2h I ✗ C- 7L
"

equivalent

I-xamp.be# Max Xetxz

3.Xn + ✗ z El

Xs +3 - Xz EA

(E) c- 222

(=) max iii. (E)

1: :) el:)

(=) max µ ,
-2)

T
- (E)

3 -8⇐¥÷¥¥÷;-



Convex and Conic flutes :
-

For ✗ E 112
"

t

cornu (X ) = { £ ii. Xi : tE1N+
,
✗c- c-X en.- it

-

i=s
€

Ho
,
E, ti=e }
i=n

t

cone (X ) = { § ii. Xi : t c- 1N+
,
✗it ✗ i-1¥

,

tito }

Polyhedro Let AEIDE""

.be/RmPCA.b)--{ ✗ c- 112h : Axe b }

is coded Ictyhedron .



Minkowski - Swim :
2-

A
,
Bf 112h

At B = { atb : a c- A , btB }
.

-

¥ : ( Minkowski -Weyl ) PEIR " is polyhedron

iff F finite sets V
,
R c- 112" 5th

.

D= conocv) t cone (R)

= ⑤

Furthermore For PCA , b) nrowsoftl
to

each ✗ c- ✓ is solution of A☐x=b☐

with vonk CAB)=h

✓ C- IR - il - AI ✗ = 0

with ron{ CAI)=n- I



Theintegrhnl: Let ✗ E 112 "

E- = conv ( Xs 7L " )

Thm If A C- ☒
mm

,
be ④ m

,
then

PCAib)± is polyhedron .



piroof P= conv (V ) t cone ( R )
"

Q É

R s 7L
" R={rn. - era}

r

Let D= { [ tire. : a- tier }
i=r

Clavin PI= @ +B)I + E

E
"

We show that each ve Pill" is in @+B)It E

V = qt C and C = btc' ,btB , C' c- E
n 724

=qIÉ""+c '
C- CQTB )I to

÷
" ⑨ + B)I + E E PITE = PITEI

c- ④ + E)I
= PI

☒

Consequently: If Ai b rational , then
.

Max CT . ✗ Mex CT . ✗

A- ✗ a- b = A
'

- ✗ c- b
'

✗c-22h
✗C- 112h

will PCA:b
' )= PI

LINEAR PROGRAM
.


