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DEEINITION: EoR A CONNECTED GRAPH G
AND T<V(G),|T| EvEN, ((. 1") 1S
CaLLep GRAFT, .

NEEIM 17100 FOr A GRAFT (G,T),
FEE(G) IS A T-JOIN IF

deg(v) 1¢ OPD & weT.

EXAMPLE:

EXAMPLY S IF G HAS A PERFECT
MATCH/IUG M THEN M 1S A V-Jow

N (GV).




PCemiem: Fiup A T=joiv OF MIN.
CARDINALITY, For A GIVEN GRAFT (G,T).

REMARK S

. G HAS A Perfecr MATCHIVG

§

MIN. CARD. OF A v-.so IV(G’ |

"2

=  MATCHING & T-Jono

. MIN. T-Joiv PROBLEM CAN BE
Repucen To WeweHTed MaTcHvG

(EoMonDs, Jonn SON)

= T-Jow € MATCHG



DEFINITION: For A GRAFT (G,T)
Acutr &(S) 1S A T-ouT IF
|SaT| 1t ODD.

EXAMPLES: _ 5(5) e, )

T= V()




REMARNK: IF F 15 A T=dommv AOD O(S)
1S A T-aut 10 (G, T) THEN

IFa 86)| 15 ODD.

7 o) =2-|E(GIsT)aF | +[Fa 80)

JeS

] |
A @) +2 5
Z o d\ _t() AND |SaT] (S ODD
veST gven  UESAT  opp
\-‘"\/——/ N — |

EVEN oDD



REMARK ' IF F<SE@G) THEN F 15 A
T-Jow WITH T={ueV(6): dg) ovof

- REMARK: LET F 2e A T=lomw.
1E | 8§()aFl=4 THEw S(S) 15 A Teur

2 1F &) 15 A T-cut THeN |8(s)nF|2 4.
(NOT NEcESssARILY 1)
BUT

3. IF {5(&.), ...,§(S¢)§ IS A SET OF EDGE
DICIOMT T-uTs WITH 4L=|Fl THeW

|&8(S;)nF|=41.
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G)X] ComwvecTeD
(G.T) ‘ IF {Tax| EVEN/

— FCO#?!I!(,‘!?‘;Q

G[x] COUUECTED

O T VR i ST Al - ek il aie Y E S



DEFINITION: WE SAY THAT A GRAFT (6,T)
CAN BE T-CONTRACTED TO (WK V(Ky))
IF THERE EXISTS A PARTITION OF V(6)
INTO FOUR SETS V,,V,,Vy AND Vi SUCH THAT

L) THE SUBGRAPHS |[NDUCED BY V¢ IS
CONNECTED

‘) IVinT| (s odp

iUn) THERE 15 AN EDGE COMNECTING
Ve TO vy (M¢0<jsd)




DerFiviTion: ForR A GRAFT (G,T)
T(G,T)=MNIMUM CARDINALITY OF A T-Jow

- V(6,T): MAXIMUM NUMBER OF EDGE-
DisyoIvT T-MTS

( PACkivG OF T- wrs)

v(a,T) £ T(4T)

EXAMP(LE :

V=4 <4 2 =T .

THEOREM: (SEYMOuR.)

IF (6 T) CANNOT BE T-COMTRACTED
TO (K4, V(k) THeN

T(GHT) - V(G:T)



NDEFINITION: IN A GRAFT (G,7), A
2-PACKING OF T-CUTs 1S DEFINED
" TO BE A FAMILY OFf T-CUTS SUCH THAT

EACH EDGE 'S CONTAINED IN AT MOST
TWO OF THEM, \

EXAMPLE :

DEFINITION:

V,(6,7):== MAXIMUM NUMBER
OF T-CUTS IN A 2- PACKING.

T(6,T) 3 V,(6,T)/2.

. 4
THEOREM ( E0MONDS, JOMNISON) ( LOVASZ.)

TG, T)=V,(6T)/2.



THEOREM : ( SEYMOUR)
IF (G,T) IS A BIPARTITE GRAFT

THEW (e =v(6,T).

SEYMOUR'S THEOREM

{

LOVAsS2'S THEOREM

@ ~ BIPARTITE
G'

¢

ZT(G;T) ?’ v)_ (G|T) ; )’CG" T)
Il (SeEYroue)
Ta' 1) = 2T(4,7).



DEFINITION: LET @GT) BE A GRAFT

P={Na) Ve, 0 Ve
B IS A T-BORDER
oo ll(B) = *)

CONNECTED

IF B=2 THEN ITI15 A T-CUT

D _, |
\ BASIS GRAPH OF
Mo A T-PORDER

A PACKING OF T-DBORDERS IS A
LIST &5={B,, ., b} OF EDGE-DISJOINT
T- BORDERS. '

col(®) = ) (vok(B): Be®)



THEOREM (SEBC) IN A GRAFT (G,T)
THE MINIMUM CARDINALITY OF A T-JOIN IS
EQUAL TO THE MAXIMUM VALUE OF A
T-BORDER PACKING By, .., By f FURTHERMORE,
IF AN OPTIMAL PACKING IS CHOSEN IN
SUCH A WAY THAT £ s AS LARGE AS

POSSIBLE , THEN EACH B IS BICRITICAL.

DEFINITION: A GRAPH G IS BICRITICAL
[F IT HAS AL EDGE AMD FOR AMY PAIR
OF VERTICES X AMD g G-x -y HAS
A PERFECT MATCHING. |

™~ 7

) e

o AR
TRIAVGULAR PRISH

EXAMPLE :

(V@) 24)
STATEMENT (SEBS) IF G IS A BICRITICAL

GRAPH THEN THE GRAFT (G, V(G))
CAV BE T-COMTRACTED TO (W, V(Ky)
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THEOREM : (FRANK, SEBS, TARDOS)
IF (6T) 1s A BIPARTITE GRAFT THEN
TG = HAX{ Z G (G-A;):T PARTITION OF A}
| N ‘

/- PACKING OF T—cursi

r—'.\n,q’-'z '7'090 | a

. l‘%."!&!\\!l‘! '

L F-S-T TUEOREM
Y
SEYMOUR's THEOCREM

2. F MIN.T-Som), P MAX PARTITION
A,e P, K (omP. OF G-A,

-‘ N
> lwarl {0 < TS



ORIGINAL ‘Plz,oop:’ :

MIN. T-JOIN F

!

CONSTRUCTION OF A
PARTITION P witu vaue (FI.

NEW) APPROACH:

MAYX. ADMISSIBLE TPARTITIOR)
P ofF A OF VALUE &

i

CONSTRUCTION OF A
T=doww ¥ WiITK [Fl=+&.



INDUCTION + HALL TH,

TutTe TH
SIMILARLY

INDUCTION + TuTtTte Tu,

Y

"FST" Tu.



WE NEED THIS SUBARAPH
To BE COMNECTED

i

- @ D e e - WS om—

§. = -

WE MNEED THIS PART

&'o 8E A PARTITION



(F OPT. ADM. PARTITION P [A]

WE WEED A T-Joww F

{ | d‘ap(‘r) ,__{O veb T

1 weBaT
7 :

G HAS A T-J0IN OF CARD. |TAB/)

D HAS A PerFecT MATCHING.

(ur opT. ADM. PART. P={ur: ire A} )
| THEN  StMILAR - |



DEF: A PARTITION P=1A,, .., A0 of A
IS ADMISSIBLE IF

|4 1€d+§¢k  AOD

FoR 6VERY COMMECTED CoMPOLEMT K OF G-A,
(1) G-K 1S CONNECTED,
(2) Aé.‘..'-l( OR Ajak=9.

THeoREM: IF (G,T) IS A BIPARTITE
GRA¥FT THEN

’C(G,T) =MAX { Z: C}f(e "”A%i!) S
Aed - ADMISCIBLE
PART(TIOU

oF Al



Lemema: P 1 A0 OPT. ADM. PART,
ot (GL',T'{).

BY INDUCTION :

d T,-domw ¥: NV (G{,Ti)"rii"u(?u')

= F=F,0F, IS A T-30 IV G,T)
WITH [Fls el (D).



k\ 173
\ i K
I (] [kl >4
K T-0pD: , A
(e.,T) / \\ (Ga, 3".
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=2 F=RVR s A T-Jow v (6,7)
WiTH  |Fl= oal (P).



