MAJAMA DY :
Networks ¢ Combinatorial Opfimizadion

Today® 814, §21,§22

From \ost fime

Given o connected graph G=(VE)

ond length function L+ E=R, wonr

find minimum Yength Spaning tree -
()= Z{_ Qe).

Tham 1 S\APPDSQ
"Fis a greedy Sorest of 6
+ W is the vertex set of o conn. Component of F
-ee () has win. length in S(W)

then, FLled isa greedy Trest of G

Keuskol's Algorithe (1156)
) Sort edges sb. Mle)efle)e. <flen)  ([E\m
2) Set F,=(V, ¢)




3) Tor i=l,m, § Fuied oeyclie, =R vied
Otherwise F=FK.. Run fime:
O\K\"p\i\* T-E O(IEl tog(IE)))

Soding edges‘.

G
»‘7 1&‘"
( ook o{- comec’mess Stort 5 is a greedy forest

F ., uled is acyelie, € connects two comnecied
components U U' of R, = e d(W).

If ()2 lle;), end pts of § ove connected in oy
=> €; s win length among §(U).

> By Thm |\, § is & qreedy Forest
Q: tow do we \W\\)\Q ment” Skep (3)7

One way is o keep Hrack. ot the connected,
ComPonein’rS of F. FLufed acyclic © @_®

end P\’S of ¢ lie in gifferent conn. P



This 1S aw eXaW\P\e 0{‘ /) ngEdL/ algow'Hnm.
Greeoy Algorithms

//Greedq (l\gof'\‘r’nms\\ don't always find
the DP‘HW\OL\ so\wkion ! Fb(W\a“lﬁ..

Problem * Given o finite set X, collechion® of
suosefs of X, ond weights w: X=>R, find +he

mivirum weight- element of B, where
W(S)= 2w,

XeS

Greedy Agorith  Shaets S=¢

While Sﬁ‘-ff), Choose XeX\S of Minimum \»e,\'gM'
so thot SO B o some ReH

and update S SLIXY,

1€ Yhere iS o Such X, S’rop G O\ﬁ?\ﬁ S

Ex (?ai\ure‘. Find Yhe WINIMUV \Qng%)r\
Woanning ey of G=(V,E), LE>R




i[jﬁ Greedy a\g: Chose shordest edge ()
a7y ‘e Yy add o ...
O‘\\\{ opfima)  Soludion [T doesnt use ab

Structures for which the greedy alg. alwayg
finds the optimol solution ae cal\ed madroids

(§10)
Frothey gex\wal Yoo\ ol Dluin
Combl naroy | &l DP‘KM'\%QHOV\ ?m\oew\s
N \\'M(N PY\)(JHLW\W\H\%‘.

Lingar Programming i Convexity
A closed ha\?spac\e} s a set of
e form TxelR": ax b
where aeR hel

A polyhedron is the intersection of /><r\
finidely - mony halFspaces, ie. s
P= {xe(\l“: o xeb, ... a(,{xebmls
whee 0y am ERY oy, b ER

I



\ME’, \MV‘\“C ‘H\\'S as P:: ?xeﬂz‘n: Ax {:._\o‘i
wWheve T i B N
e (e

A=
EK: -| O'_‘ X, ’1_)(‘ ‘_O‘ l,) \\
Ax= o, [XJ' X2 |\ =10 |°
L\\\ ,X\'\‘X) L-lu \

—aw\—-

Linear programwming /%
The problem of moximizing a linear function \

0ver o poyhedron is known as & lineac plopram (LP)
One Standard fvm\‘-machTx © Axe \oﬁ
where ceR® peR beﬂiﬁm

Polyhedmon P=1x: Axsby £IR’, defined by M inequalities

There are many methods for Solvin g9 [Py
* Simplex method (Dantzig, 195)) 1
* ellipsoid method  (Khachiyan, 19A)
* interior poink methods (Karmarkar, ag4) T
sk polyomial fime alg. S solving LPs




What \DoiV\J(S otain +the O?Hmal value?
Convexity

Aset CER is convex if °"“°‘
Tor every XyeC A Ax+(1-Ny eC
That is, C containg the line segment” on-

between ony fwo points in C. comiex

CeR comvex rall ieT=> Nier G conex
-"3)>\X‘\-(\-)\\\l € ﬂiel Cs

Remark: The infersection of convex Sets is Convex.
xNeCG=> xyeG YieL
> A (-N)y e G Hiel
The convex hull of avset XEIR, denoted conv(X)
iS the smallest Convex set containg X, ie.

cow(X) =) C '
Attermatively, i X > o)

conv(X)= ii)\x, Xy-¥m€ X, 20 PR 1}

1=y

~ O CO'NCX mb\naht)ﬂ O'F X\) ,
The convex hull of o finide Set is a polytope




