N <
Cardinality (X3

DEF- A set X o “\’n\'\'b weens amen\} sl +k*{ [ “L;}\(CJ‘W‘ ‘ﬁ"él)“‘/w‘?gK

M
THM . Fyr Fi‘n\"‘t sets )()‘f , v)(?‘)'nl‘f) "a-w( ow\7 |F “'tun % ,@ ( X ~ ‘]/
= t, ... Mi S
S,
L—i—‘) r ’Y uDs cszqul.
Llotu&w Jec{om Jrefion
& ?fbiws\f‘bu

[x)= (¥
DEF: For auwy st X4 ) X hag M sawme cavdinals "/ a5 T wuans thwe o Lijecdton

X f: Xy
' - Lijecho~ o .

LR A T R A P B it W (E‘i

For awy stk Xt XI=0Y[ = |7 =[x RPIC FIXSY s e bjechan

) —— ’ ’ ‘ o _f‘ P (7'.5_“'&\(”\ Y_>)(

For any sth XY, 2, IXIZIY] aed Y] =|2] = |X|=]2)

[ A 32
Lt E = ixéz I x "% edtm% 0= 2)(67, X r$ o.(tlz T= ?xGZl chz’sl X=‘§yz
THM * U’;]/:]_O_L CE) T "“2 ‘?2 0\)’ ) “’k)/ 6y W )z wne

S SR M S ARSI
Prook . Ve e .k = 20 L;\; f(w\): wil . TL\:V\ £ 6 V-l oand on b

THM: |Z’z|:'2l 73_; :"-‘f ~'Z&Ci§/72, ‘-&/é‘» “— -

Pock: Deba 127 937 o D=2 0 Hun £ 1l and onb

Mar 287 2023 Page 1



PfooJ: ‘

DEF: Lt X be a st X& wians  Fhe cet O'F ‘F‘\"\”d 5"‘”""?5 whose chary avte tn X,

20)'i¥ =

Thm: {0,137 1

TN For any bake sedb X, X¥ 4

Mar 287 2023 Page 2



Pigeonhole

Proo( E

THM (Piauw\«o\l. PIMMF\LBZ

thL" aF ctcw.ab

Ay
For any (:\‘\n|+€ sets and wih  w (,X) > V\( Y)
avw(. owy F\Mdﬂ'o\/\

f"(y

L€+ X omo(, Y Lt ‘:'m"g S“’l, W')’L‘

%Wow £ -1
A —

FoxoY £ vt ou-h-on

YT ] Eey

Wy xefT (D)
2 -F(x')= (:(\t>

N A

wlX) 3w (Y) end Wb € X
_—_’-Cwnn“' C 4 V'4+ oL ‘-ON-B
'/_\

Wrte Y= {yi, .o,y
Lt Xi= £790GA) b 1E7Ewm xe £ (1i)
£(D=Yi
Now X = O Y', C Lt xeX BRad y; sk, @ Now xEX,
-7, — A —" =
———— 2. Lt xeY X Rl ¢ ogd xeX;: f"({y;()
Xe{"(1i)  wex o af £ ¥EEly)
For i 25, Xin X; =g Suppost wot 1 X EX; and X; &,@
J ' J upPo st I Y
" Hw xe €6yD and e )
F(K) Y {"‘) 7‘)
3 Xnaeflly;) R
(7(3 [P | B >vppon wb: X0 sd X, xpeXi Ll X, ZYy
%v wov\o"'{\”ﬂ, ) -HM"‘ F()‘.)— C wc" (=1
by X S n(x) = Z_nU‘) Zl =mzalY) Eloy e
QS - "\(\‘ sl ‘-'>¢
\)\{.(- Lthgk?(u ,\
TEIM  (Generaliud P\ﬁtMLO\L Pmmf TE X,¥ an Gote sdg such that W (X)Sk-ulY)
P Fhen  there 5w el s+ w(f '(y))’ le+ |
37 > 7;. £ 0 sdhoknl Spunths L) = el ST 2's Lw-lhala]
3749 4

gt shdinly, = lechwe halls ot

Tm @ Let X, o L‘m}'t s¢ty  wikw

Pfoo‘: .

D Sopmwe £

Mar 28" 2023 Page 3

SVPPQCL X' "( o/l fim"’( S("’S )

-1

s

A za (V) and FrX =Y,
Lv+ VIO+ OV\*D.

lrast (0 shdinkg

[ sawe /esrovﬂ.{

w(DzA (YY) amd et F1 X9 Thy
Cee 120 i and only f

onto




Froo¥ - Supppw X, ¥ are hate st | a(X)=n (Y) | cnd + X =Y, '

=2 SVPPU‘A— £ o 1= bt wot onlo.

Tem © If

€ »

Then 3\/6‘( s.}. F"(1):’¢ 5 Lkt S= Zyl 'y :/Ji A
Now ‘f= {‘Y’”)i\li((x‘L){U--'UZC(Ym)I \/S whent all Femg

ave d.'sjot-n"'

S alvy = ZAEDT) v alsd
= :’z_”l» v a9
zmsnl(9) 2 o milcm De
Suppose £ 15 onto Lok ot 140
Thin  X= Q 700 where e f (Y:) 35 won- ewmphy
ad a0z T2 LE)

X,Y ave L‘v\\}(. sthy with «\(XX‘«\(‘() awd FiY")t() oo
no"' Dv\}b

Mar 28") 2023 Page 4



