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① TREES
-

CEF. AGH IS A ONEDIM'L CW-COMPLEX.

EXES : DIS' PR · REGARTHRE
&T3

EMMA : SUPPOSE T IS A CONNECTED NONEMPTY GRAPH :

THE FOLLOWING ARE EQUIVALENT :

(i) P
, (T) = 11

(i) T IS CONTRACTIBLE (ii) TDEF RETRACTS TO
A POINT

(iii) THERE IS NO EMBEDDED LOOP IN T

(iv) FOR ANY YYET THERE IS A UNIQUE EMBEDDED
PATH FROM Y TO Y IN

T

.

(v) REMOVING ANY COPEN) EDGE FROM T

DISCONNECTS
T
.

FOR FINITET (vi) #VERTIT)-HEDGEIT) = 1 IX(T)= 1
-

(vii) T =Ept) OR
a) T HAS A LEAF AND

b) T-ANY LEAF IS A TREE

DEF: SUPPOSET IS SUCH AGRAPH : WE CALL TA TREE
-

EXAMPLES:
-

ETC .

② SPANNING TREES
nee

&F: SUPPOSE X IS A CONN - GRAPH SuppoSETC X HAS

(i) X T AND

3 THEN CALL T A SPANNING
-

(ii) T IS A TREE
TREE FOR X.
-



LEMMA : ALL CONNECTED GRAPHS CONTAIN STANNING TREES.
-

CTHIS IS EQUIVALENT TO AX of CHOICE !]

*POSITION : SUPPOSE X IS A CONNECTED GRAPH

Suppose TCX IS A SPANNING TREE
.

LET S =X-T

BE THESET Of ODEN "NON-TREE"EDGES .
THEN IX)EES

,

THE FREE GROUP GENEMATE

BY S.

Es +=
·D↳YF"in

C

ProfofPROP : LET UcX BE A NEIGHBORHOOD

ofT INX WHICH DEF RETRACTS TO T . TROPI
NOTE N

,
CHED

,
IT) = / BECAUSE TIS A TREE

FOR EVERY SES INON-TREE EDGE] DEFINE

As = IUs .

-

PICTURE

·
NOTE ArnAs AND ArrA,At ARE PATH CONNECTED,
AND I

, (As) E't . APPLY SYF TO FIND

I9
, (X)=* L= Es ,

As DESIRED . ISeS



-FROMPRESENTATIONS TO COMMEXES

·SPELLING rER .

prop : D , (Xpl = G.

EXAMPLE
--


