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In the previous lecture coe were in the middle of the TW:F of .
Theovem. -P*- X—Y s o Bfg'ec{n‘on < 1‘2 (s inwr\n’blc-

Pracf. %=) coas Proved in the previons lecture.
(=%) We need to Fid g Y—X  sudh that
fog= I, ond gf=T,.
We have do decide cohat xeX 4o assf«an—ko ye'Y.
YyeY, Since T is orm, FxeX such that
Py —y.
Since we aait To have (g =x e hove o

l-O‘L' 8(8) Lt. X

Is it a Puncbim?|ie do cwe hae o cﬁa_\r‘ o\ss(%nme&?

'£C°"3= i J=> 'ﬁC'xp= fox,y = %=%,
o = d as + is injective.

S i is a Punchion.

Do e have 343 =IX 7

(ao-f) () = ¢ (+00) = % z\;o\uoi Zi%ntie

8 .

<Do awe kp\ve_ -\Zoa-:_’['\f ?

F-9) ) = 2 (gap) = Roo =Y

gep=x it Y=Fox)
.

Ex. Is there a Lra'ecb‘on betoeen (-Z 1) and R 2
doluwbion . ges, ton (—%’L:_) —3 R is a biJcC[‘bn-

|/




4

X
Ex. ls there a bije_c‘\:lbn betveen 7. and 7_+ 4
2 (k~+1) i+ kS o .

-2[«—1 \-@ k<o .

+ & ina'ec-':\"ve - 'Iz(k')=‘r'(k2\ ;‘? kr—'kz ‘

Lot ne Phy=PieyeZ.

Cased. n is even.

— k‘,&zz—o ond N= 2(k‘+l)=?_(k2+l)

=% k‘+|=k?_+l = R=k,.

Cose L. 1s odd-
=r kb <o and n=—2k -l=-2k —|
= -2k =-2k, = k=k, "

£ s sura‘q,c{we_ A nez"'/ 3 keZ , $cky=n (‘?)

Cased. 2[n = we need to find 'kezzo s+.

2 (k+1)=n.

= R )
+ 20
Since 2|n and neZ L‘-Z-ieZ

=) h:'f' (_2__-1\ .

Cose 2. ,,Q(fn =i e need 'lro—hy\d kez<o st
—2k—| =n

2

Since 2’\'“ = nN=20 =5 ny =2L0+2
— e Z.
. N—+\ 14 = _ N+ Z
Nzl — 2 — €

Ny n:fc_% : W
'S



Ex. ls thee a Eia‘ech'on beteoeen Z.+ and Z.+x Z-l_ '¢

Sol(Ei:IOM 8¢5 lO' ' . . ’_', Hcf& s Ov Ll‘a.e,C'L\.Ve- ‘?W\cl'\'on

R ' L7

20 o Wb -
.\Ko\. - - 't(i,i\ =1, ‘e&,ﬂzzl ‘?‘Ci?—)-=-'é, .-
1 2 4

Troposition. @ = o bijection XiY & 3 a El‘a‘ec[:t'on Y3 x

oL +
@3 a bnaec{'wr\ X—'\(Cj-:’? 3 a bl‘aéchbn XLZ

T@_’?’; CD @') -E is invu*l:l' He and @-i) Is G lpn‘a'gchby\ )
@ 30? s @ bt‘a‘echbn- =
Dedinition. e Soué tuo sebs have the same CarJ(noJ({—\a -

there is o b.‘a‘e.c{:\bn between them .
'Deiec'n(‘l'bn X is called o Finite set ®  there is & b:‘a‘ecl-nbn

-ﬁ!?_l,l,---,ng—bx For some nezzo.

Theorem |2 there is an .‘na‘echfon P:g 12,0y —»31,2,-,m8
then n<m.

Theorem . I there s a sura‘e_d‘ion 1D-:$_I,2.,--,n§—-y 31,2, -,m%,
then N> m.

Cor‘o”ara R there s o Bt‘éec-lrtbn -P:{l,z,.--,n% —y‘{l,z,-u,mg;

then n=m.

“The first theorem s called Pigeonhale principle. Ancther coay of
qeormulorh'ng # st i nym, then any Function
+:31,2,.-,n —» $4,2,-,m)

is NOT .‘na-ecln‘ve-

> o hl FLLL ekl




{n ?,‘6e,ons > m ngeonkoles =5 O\'L’ Le.as+ ’i?coo T’,ons S‘nouu

- shae a Pigeonno

Ex . Suﬂ)ose (P:L ,E , o.nel (.P are 'P‘we, ?om‘L’S n O
unit SQuare . “Then the dtS‘b\nce ot (ot least) two of them
iS at most i/ \Iﬂ—- .

Solutcon -

By (Picéeonhole principle, ab least oo paints

CP?'- O«ncl (Pa are (n -H\e some  Small Sﬂuave.

3 '1‘112 So CP‘(PJ < c(('oum- O'P Smaill Square,

<;17;. - J(‘/sjz:@/z)z = "\;—f : s




