MAJAMA 514 -
Today’ Matvoids ¢ the @reed\{ algorithm
Problem - Given o finite set X , collechon O of
swosefs of X, ond weights 1w X=>TR, find the
Mminimam weighi element of B where

N (S\ = % w(x).
Gveeo\q A\gorﬁ‘v\m Sk s S=0
While SQCE), Choose XEX\S OF INIMUM we,\gWr

so thot SOIKYC R Sov some ReP
and update S SLIXS.

1€ Phese iS o Such X S’mp W0 O\ﬁp\ﬁ S

Ex (Failure!) 1o, cd] B={ia,c}Tb,d 1
L perfect ma{-d/\mgs
12 Gr eedq O\\gf Chooses o, in SR,P [,
o Torced +o ke ¢ in step 2
Oudput: S=18,C I WS)=5
Tue Opt- T=1pd} w(T)=4



Struckures for which +he greedy alg. alwayg
finds the optimoa) solution ace called madroids

Maodvoids

A matvoid M=(X)®> Consists of o Tinile
set X and collechion B of subsets of X st
M d is non empy
(1) A,Bed  0em\B= JbeB\A sk

BUiat\tbs e B

/|€rvvxmo\o\0jk/ |

An element S is called o boasis of M.
By 2) all bases of M have Hhe same
Size, Which is called the vank of M.

A subset S of X is independent
if SEB for gome BQZB, depmde)M' otherwise

E\Ll (6m p\!\\'c> 6= (\/, E) Cconnecled gmp\n
/\O\KQ X= E, 5=<1Spavmw\9 trees o Cs%



vonk = #\ | /'\ndepev\vdevﬁ\? acyclic

[
<%> D =7123125, ., 245§

R C\ o an\{
=X 2 (Linear) Vo -No Spanning R (“ P>
(=30, 81598 i s s
ok =d  “Independont” = lineorly Tndep.

‘év > PBe§inl34,23 24

Vy Yy

Non-eyample (From aloove) X-Tabcdl Betacsd]
Take A=tact, B=1b,dl “Then A B and 0cA\D,

but thee is o e R\A with Buidh\id €.
X=b = Rutak\ix!={0di¢B x=d = Buiad\ix} - fa bl ¢ 8

(Wnex aiomahzations of matroids

(%) Independent gefs (XL)
1) T V\on@mpH collection of Subsets of X
(2) closed wnder contoinment (Telj SeT= S GI)
(3) SeT [T1>1S] = FteT\S with Suirie’X



Ex (lineac)® . v.e [Rd, T=3S: fv;ied) linearly \'V\dep}
B-T: T=1SeX: SCB %or some BeB]
T>B: B=15eL: ST fr any TeTNisH]

Bases = inclusion maximal indep. Subsets

(&) Cireuits = (X,C) € collection of subsets of X
(1) ¢¢ C
(2) STeC ST = S=T
(2) §Te C, S+#T, ae SNT = (SUTN\a! contoins
a setin C
L C=18SeX $4T, TeT for oy TES]
C» T T=7SeX: T¢S Sor ol Tel

Circurrs = inclusion Winiwal dependent subsets
%€ Tom 10.2 Hor more
Connechions o +he Qfeé’d\{ aqoanW\
T\r\m Suppose A= lB\ ?or all A ReB and B
(XB) is a matvoid
S for all W X"Y\Q, ‘he gfeed\{ a\go(i%rv\
finds a Set Séf) of MNINT MUK w&'@h%




Pock) () let ARR and e AR
Define w: =R by
1 F x=a o Xe ANR
W) =4 O if Xe BR\A
2 0.W.
Since A'=falu(AnB) A, A s independent S0
Yhe greeo?\, 0\\@. PiCksS A in the First |A] Steps.
= output has Hhe form AVS B,
It SER\A. Then
w(A'VS) =~a"l+2| S\B| = -|A|+2 =-|AnB| +1.
But w(B) = ~|AnB] < w(A'US) contradicting the
ossumption Fhat output AUS has min weigl:

Therefore SERBAA. By A'USI=1B], S=(B\A)\ib]
for some be B\A. Then \Evﬁai\ibiﬂs‘useﬁ.

(=) (all SeX %reeo\q‘ it Sis confained in o

tininawm weigirt basis.
Uoim 1§ SX is greedy and 0eX\S hos
Min. Weight St SUYas independent; then
SV%ad g Q)feed\). (l\m\ogws f Thm [.11)



(Pmd@ Let B = win \D&'S\M’ basis (cmLaMir\ﬁ N
¥ aeB® = done

adB, lef A= basis Containing Sulat
Cow 3 be® sk B=Buiai\ibieP
Since JLELY EBED, wlo) = wla).

Then
wB) = w(\?ﬂ (o) -w(b) £ WIB)

= R also o basis OF Minimum wﬂg\f\‘\',\
Hetaim
Bq Claim, of every Step in greedy a\%.
SEX (g 6(66&(5 = SEB fiv Some
min weigint ReD

For owrpob, Ax with Suixk e = S=1



