
31. E. 22

Stupid M admits a presentation in which all vxs are identified

to a single point :
• Suppose there are more then on equivalence class of vxs after
gluing. By induction ,

it suffices to eliminate an equivalence chess
Cria elementary transformations ) without changing the other
properties of the presentation . By induction again,

it suffices
to eliminate at least one vx from a specified equiv class w/o

changing other properties .

Suppose v is a vx not equivalent to all other vxs . Then there

is an edge aa from ✓ to a vx w not equivalent to ✓
.

✓

• Have b ≠ a or a- t.by previous conditions .att
w
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Elsewhere have •→ or •→•

v b × v b × . Assume •a-•

v b ×

(other case similar )
.

Then the word in the presentation is of
the form ba ✗ b-
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Now have fewer v vxs
,
more wvxs . Perform step 2 to remove any

new adjacent complementary pairs - doesn't increase # of v 's
,

so we've succeeded
.
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steps If the presentation has a complementary pair a, a
"

,

then it has another complementary pair b. b " intertwined

in its presentation : a - -
- b - - -

a
"

- - - b-
'

.

• If not
,
then the presentation is of the form a ✗ a- ' Y

T
only containing complementary
pairs or adjacent twisted pairs .

Thus edges of ✗ are identified only w/ edges of ×,
and the same is true of Y;

•
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steeple M admits a presentation in which all intertwined complementary
pairs are adjacent : aba

" b"
.

• If the presentation is of the form WaXbYa"Zb
"

,
then
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steptt ME (F)#n or (RP)
#"

for some n≥ 1 .

Note ME5 case covered in step 2 .
• At this point, M has a presentation which has all twisted pairs
adjacent, all complementary pairs w/ no other edges intervening
Caba
" b " )

. If all complementary , get (F)
*"

; it all twisted

get (RN)
#^
; if mixed , appeal to the lemmata and get (RP)

#
?

Euler characteristic-

if dimnn
For ✗ a finite CW

apx , write n
,
i = # b- cells of ✗ . Define the Ely

cha=twiH of ×
,

✗(X) : = [ C- 1)ʰnh
.

b--0

When we study homology, we will
prove

that ✗ EY ⇒ ✗(X) = ✗ (y )



Until then
,
we can get by with :

Prof The Euler characteristic of a polygonal presentation is

unchanged by elementary transformations .

tf check the rules one by one and observe that
any

in/decreases

in cells are compensated for by de/increases in all of equal
magnitude .

Prig ✗ (5) = 2
0 A

✗ (111-2)#n ) = 2-2n = -2
I 4

2 I
⇒ (11-2)*2 or

(Rps)
#4

✗ ( (RP) #n ) = 2-n .

in

TI compute ✗ (y¥¥ ) .

Which surfaces might this be ? ka.b.ve /
a aabbcedd)

Still don't know RP' ¥1T
.



Orientating
• Call a surface presentation P oriented if it has no twisted edge pairs .
Then coloring tops rnd , bottom sides blue of polygons . we see
that 181 is consistently colored .

• Call a compact surface orientable if it admits an oriented presentation .
This is a specialized , ad hoc version of orientabitity .

↓

PIP A compact surface is orientable iff ≈_5 or (6-2)#^
.

I check that no reflections are
necessary

in the algorithm
from the classification then when the original presentation
is orientable

.
Thus we necessarily reduce to see standard

presentation of 82 or (6-2)#n
.


