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Anotace: Seznameni se zdkladnimi pojmy teorie mnozin v rozsahu ne-
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Sylabus:

1. Historické pozadi vzniku teorie mnozin, zduvodnéni jeji axiomatické
vystavby.

2. Axiomy teorie mnozin.

3. Zakladni operace: Inkluse, sjednoceni, prunik, diference, dvojice, kartézsky
soucin, relace, funkce.

4. Usporadani, dobré usporadani, ordinalni ¢isla, prirozena cisla, zaklady
ordinalni aritmetiky:.

5. Spocetné a nespocetné mnoziny, kardinalni ¢isla, Cantor-Bernsteinova
véta, kardinalni aritmetika,Konigova nerovnost.

6. Ttidy a relace, princip transfinitni indukce a rekurse.
7. Axiom vybéru a jeho ekvivalenty.

8. Zéklady nekoneéné kombinatoriky: Princip kompaktnosti, Lemma o
Delta- systému, lemma o disjunktnim zjemnéni, stacionarni mnoziny;,
Ulamova matice, pressing down lemma, Ramseyova véta.
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Bvivatenmve (K (V2) ((vex £ zey zZeX) .

MNOTINA X A NW27v4 ORDINAL , KED 9% TRaN2IM s
A DORRE USPORI1ADAN 15’ RELA UV € .

VETA O ORD)N/\'LQCH :
1) KEB DE X ORDINAL A KED OF Nex, Foron
JE T ORDNAL A4 4= < (¢ w), €D

B Keb S8 xy ORoNALY A xZy PoN Xe.

3) KED SY %,y o&m\w{\;{, POTON PSTY  PRAVE EDNA

2 MONOUTY xey, Yex, X=v.

N KES o X4,z ORdMALY, Xx€Y, Yez, poron xez .

) KED 9E C NErrA2DNA PNODNA  ORinAol
(IxeC) (e ) ey v y=x)

7oAz : () NEtH X JF ORDNAL A YeX.
DOKAZNE NDSUOR, ZE 4 IE TRANZITIVINE PNOSINA
ZVOCME  CvBOVOLNE tey , zet.
VENE, Z& X JXE TT&Asz/vNA FINOZINA ; MANE
tey & veX ; TAKZE NTNE  teXx. :
MANE Lex, 2et A KB x )& TRenu™VN4 > 2eX.
TERA Y, 2,1 eX.
PLAN tey, zet A PRENIE € E REWCH VSPOR A DAN 4
N x , NVTNE €Y .
DOKAALI  SHE .(V‘c\&‘v‘ﬂ(&eq [ zet )™ Zeﬂ,
TAKZE OB TRANTTWA - DNODNA .




DOKAZNE, ZE MNODNA ¥ OE UIPORIDANA" REC191 € .

NECH Wviwey . PREPROKLADAINE, 22 Uey & vew.

PREMO2E  x OF TeanIMina MNodNa , Y € X,
MAME U, v, w e X,

MNOTINA - X OB RELACIOU € USPORIADANK!, TAKTE ucl .

DOKADNE, & {Y,€> IE DORRE LSMORIADANA' -
NECH c<Sy c3Q. D bousar, 2x
C MA" NASNENS! PRVOK .

( ™
Yex, (V’cGC\teq _ KEBZE X JE TRANUNWNA , NVINE cxex.

KEBZE <30 A <x,€ ) JE DORXE ULPORDANA,
Juec €-NnendY PRVOK MNOINY c.

2 <M,€) JE boBre UITORIADANA'.

DaE) te <(<‘;ﬂ,&> < tey,
{€: teyl =Y

™A ZE Y= <((~,‘T\,€> :

(2) NECH X, ¥ S¢ ORDINAW A NECH EX 1$TWOE
[20NoRFIZNVS | <x, > <y, e>

PRRLOINE m> {zex: h(z);lzk'
AC m=0 , rorgn h 2 ipenyyA, D X= Y.
NEw miQ . PREMXE <><; €) % DRRE USPORIADANA"
MNODINGD ™M MAT NRIMENGY PRVDK
KEDqkotyEK zet, rorony h @)=z .
h o8 RonorRFM |, V. zet < h(2) € h(®t)
. hitl: {h(z\ zetl 1z :zetl =t, e 5ronsten,é

1]




Al Perer. Cerno

NAILOGY TEORE ™MNOZIN

() NECH XY §U ORDINA\Y. Popca vEMY

O DOBRE  USPORLADANSCH MINODINA'ely

35 X¥y S oy Amm

Ctex) (et =y ), Ko ronea 0 (€0)<t
TAKTE 2y &b t=y > yex.

ALER O (Bvey)( XZT (€)) > x3v 3 xeq
)z 3 ORDINAL S 2 IE TeanuNUw PNadNa

(5)  C#0, roron 2V0eNE CuavpeNE e .

AK (\7"1) (WGC ~ (\f:tv teﬁ)) POLODNE Xzt .
BN (e Clved), mome as foeC vetyi)

€ OE orpinugL 9 I x  E-nmEN]Y PRVD
ZREYNE X K DEZ NHNENG

/

K INODNY .
PRyok. NadNy (.
VETA: 1 @F2) (W) (X oE oromut - xe2 )

PIMAZ: AK B TAY ONeDNa 2 BXISTovAL , #oTon

z JE TRAr\nm,M, DORRT USPORIADANA RE\AIDV €
= Z JdE ORDINAL ., D ze€2.

Pobta  (3) PRE Tapoen ORDAKL NEra xeX . sroR b,
PARADQX  RuvAT -F)sn
LEMNA 1+ KED JE 64 MNOANA ORDINALOV A KEF AN
(ea) (Wex)yea (B a OE TRANUNNA PN, ORDINALOV)
POToN a 9E ORDINATL . .
DOkAZ. PODLA PREDFOKLADY @ JE TRANZIMWA MNOn,.
MUSINE  (KAWT, JE <4, ) DOBRE VSPQRIADANA'




Xv.Z€ 0, Xe&vq, Yez , PoToN 2 U=ETY
\
O ORDINALOH (4) DOSTAVANE XE€2 .

DOKADNE, 2¢ e OE bopre USFORAMINIE MNODNY & .
NEG) <€ Sa, C+Q, TN, C IE NERODNA

MNOJNA ORDIAALOY. Pobd vEMv o ORDINALO Gy (5)
C MY E-NANENTT PRVOK .

> 4 OE ORDINAL . g

VETA (0 120N0RRIRINE DOBRE USPORIDANE) MNODNY
4 ORDINALE ) : KED )€ <4, K> Dopre USPORIADANJA’
MNODNA, POTON EXSTWDE PRAVE JEnEN ORPINAL d
TA_K' Z= <q.)‘\ = <dl€>‘
DOWAZ :  uNIUm (bEDNoiNAWoxT'\
A Lar> ¥ ey A <ary K46,
PONN 2 VETT 0 ORPINALOCM (2
6 e7 =<d, > D C:d.
EXISTENCK: poodre b= {ceq :

(3)(\()( OE ORDINAL & <X1 €> T <($) C\)r>) }

NE(H § ¥ FUNKCIA DEFINOVANA  PREDFISON
dom ($) = b

PRE ¢k  §(c) =X ™KE, 2 <X/€>g<(<~/c\/'“>

H\a-(ﬂ =d

KED MANE ForRMULY (e, x) < (¢,¢),rR) S X
PoTON PODLA NAHRADENIA PRE TUTO FORNULY
d € NNOZINIA

d o TRanuT@ PNODNA  oROINVAWOY

> robua PREpCADANGY WENNT o] or OrRDINAL.

4 )XE POTON  1ILONORKIZNY S <L’.I "> = <0‘, &> :

~
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Al PETER CERNO

NAILOG 1 TERE MNpDN

ZOSTAVA OVERIT, Z= bzq. AK NIE, Foron

MNDZING  o\b OE NERA2DNA > N4 NANENG) PRIOK ¢ .
"quﬁ (é’Co)ZL/ L;"-’d

:> (é’(.);‘?d :> CoeL, ‘S(C\)zd ;> 0(601, Sr“&é n
DErlN(QA: KED JE <a,r> DORRE usroR\ADA#\lﬁ( nNo’?lNA y

roron TP <ar) JE (9EDNY) ORD/INAL ¢ Takd,
'AJ'ZE <4|"> = L,

ZNACENIE © PRE ORDINALY RUpENE PovIVVAT M
GREGE PSNENA" o, Bk ...

L <R BUDE SLUDT NANIESNS Lef}.
L L —h— Ledvd=R.

DEFINFCIA :  KE) OE X MNoTINA ORDINALOV, 02NATNE :
Sup (X) = Ux. Kp X+0O ozZvnadNE -
~ min(X)= Nx.

LEFM/ 4 : PRE ORDINALY o, B PLsTY
M LB <> Lep
@) KED O X rINODNA ORD">IA'LDV, FOTON  Sup X)
VE NANENSY ORDNIAL , KMoRY JE S NeZ
VSR PR X . PoboBNE, WEF ® X $0,
POTON  min (X) IE NAIMENY PRUOK MNo Ny X.
POXAZ: (1) KES 0 L <R, BuF =B, Ao <eR.
OPADNA IMPLIKACA 2 CUTENIE




() Pobta AXx0ONY Guny X o= PNODNA .
PEeEUX & IleX: pey
7 PosmevanE, ZE UX E mNodas ORDING OV,

DAE) KED  DeUx, m. 3deX: pel,
A Seg,/ roon Ted 3 Ye()x.

'4

> Ux 2 manamingg MNGDNA .

7 Ux 3E OROINAC

KED & deX, L€ UX

£ X ORDMMNAL A) UX IE ORDINAL. 2 -LéUX.

DOKAZIE, ZE (Jx 2 NAdMENDY A ORDINAY .
2uene R UX . Mine Re(x > TueX: Bed

kES O LENX, Rel

y (aex)eedy v (VoeX) pey

J hbheNXx. .
NX 9E TEpq TRANUTIA MNODNA - PO2OSTAVADNKA
BA 2 ORDNASy 3 NY o ORDINAL |

zwene LeX. B LKNX,L>nX ,L=NX.
LKOX NEMXE NATAT. Q/Q’c-x) eV D> lel R
ZoSTAVA  UKAAT |, 2K ()X€E X .

X OE nnoDNe ORoNAoy, X#0. PobtA 1My o
orRoMIAXY (D X A e - nmNEND PRVOK .
D VpeX) 420, D 2chp , LEX D X<

’ il
.

a




A 18.03.2004 Ty
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NAILQGY TEORIE mNeZIN

berfc (ORONAL, NAtLamiic) . PRE ORDINGTL J)
ORDINALNY NATWEDNK O &y {41 g-ef'sc.().

LEMMA 5 Kep ot o Oromnl | poron $(4)
TEOOMNAL, A<IR) A (VR (R e pe )

DOKAZ : S(L) OB TRANUTIWA MINGIANA :
Zwlre x ¢ (W), Yyex.

~ 1) xed D Yel ) ye dvidl=§Q).

D oxefd}, nox=d D qed o yedoidl=sq).
DEFINICK :  ORDINAL 4 54 Na2ia 12000vaN, KES
SXSTUOR OrRbMAL R 0 L2 S(R)  Aggo  L=0
V. OPACNON PRIPADE HOVORINE, 2 [ JE UNITNS ORD.

DEFINICA: 0<% 1=50), 2:5(1), &3 3= 5Q) -
DEFINIG: ORDINAL 4 JE PRIROD2ENE S\ )
~KEB (VR) (R2A 5 R ot 2ocomn ).

7. AXOTNEUONEONEY ©  ManE ARENE | 2F :
Bx) (0ex & (M) (Yex » Sex))
MNO2INA X ORIAMWE  VBETRY mRoDZEME( QA
DOVAR (Spgmﬁ\‘ Bub n PrIROD2ZENE O5\0 néx
W30 . TEPA RXITVOE m 'mef, 22 n=8m),
AK mex, Do)TA'\/Ar\E SPOR S AXIO'Y\O’\ NEKONECNIET .

MOZENE TEpA PREDPOUUADAT, 22 I ¢x.
> N\ x +0 , PREME OBAHNE .




h 3 RouAL > 3w NAMENSY PRVOK.
MNODNM AN\ x.  (ZONE M <n D& e o
PRE W SO DVE MO2NOIT :
A) M= 8 E AE SPR ¢ TN, & OeX
1) wm =8@). Formalne , 22 & E nAnend)
PRUOK. MNOZINH N \X D h € x
A DONTAVANE  SPOR & AXI0NON NEKONEONE . -

MANE 28Ry DENE, 7 X Exurie oD ~
PRIRgDUENTCH  QBIEL

fnex . n E PRRDWENE Ao |
2 AXIONY VBELENWA PRE. FORNULWI n OE FRIR. Q%o .

PEFINICA = (3 X DNe2NA WETK ey PRIR. DOEL ,

W IR ORDPINAL  (w IE TRAN N NNODAJ OrRPINALOY)
VSETK1 ORDINALY MENDR AKO () SU I20LOVANE”

W Y LNITN ORDINAL - (4K Nig, poron, By G €™
Co JE Vv ROZFORE € =TOU O broINeLO |

W OF NANEND LINITNT  ORPINAL

VETA - (PEANOE  AXI0MH )
N Dew
2) (¥n) (new o S) ew)
Y (vnym) (n#m o SO0 ¥ 36))
49 (Axon NEKOMEO\M\ (Vx)((xs W -
(Oex g (IGex 5 Sthlex)) » x=w)
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9‘/5 Perer CerwoO
NAILOGY TEORE NNody

@)
DOXAZ (sPoron)

X$tw.
Xcw > Q)\X:tO, w )E ORDINA’L, TAKZE

EXISTWE n ¢ W\X, h X NAINENGY PRIOK W\X .
KEPTE W JE Rowyany, EXiY 2 MOZNIOST :
N n=0. TO JE AE PR S Dex.

T 2) n= SGY . 2 Pimau™ 1y gE mex,
QX gPor S héx, MENPE mey 5 Sw)ex. a

DEFINIGA:  BUS (R orbindly . ORBIALNM SWoT
LR e Kdx [oYuRx i, RS,
OE R= [ <505, <05 )+ €< q<< ] v

LSCED, K 15> < <Rl
SRR NIV AN SRR PI S

LEMMHA 6. PRe CUROWOL NE ORpINALY .(,R,QJ PATY :
DL (Pap) = (Lip) 49
) 4t =4
) L+ 14 = SQ)
D LS = SRy ‘
) K& IE 5 LNt ORpiaal, roTON
LA = sp (R4 8 (KRBT

Vo WIxogENom  NEPLT <R < Ri< N




VHGCU h+twz w
Sup Shi h@wl:o“

Sup fn+w, hcw}:# Sup {h : héwhw:ww)

bernuitia (OKDNA—(LNﬂ VNDIE Kep sV <, R ORPINALY,
FoTonN - Rz typ <Rxd | ey Y

KOR ey A NAZAW4 LL‘xWoaMr:(U(F USPORIADANIE
DEFINOVANE.  AkO

<S> < <E Y = Lten y,ded,
1< § memo (§={ L q<T)

LEMMA4 7' PRE Cusovoeng ORDINKELY < 1Y, ¥ PATY
Q0 (B p) = (-pYe Y
1) -0 =0
3) 0< A = 4
by G- s(R)z L Bt d
9)  KED E R ummnd orOmsl, POTON
Lopssup e § s (<R

Oy (Bt Y ) L RHL-D

OI’A!T\ NA(SOBEI\IIE NIE ot o V\h{oug(f\mm KO’\UT/\'I'\(I/NE
B3R PN PRE pey
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NAIL O 63 TEORIE PNOZIN

DEFN{CA: RUS aib mNoDINY

A) POVIENE, 2E MOMuTNGIT MNOANY g

IE DENSW RO MpHUTNOSTY MNGDANY |
(a4 JE SURVALENTNA' L) , KES ExISTwE
PROSTE' 20BRAZENIE. G b . 2uadNg a4l
) POWENE, 2e MIHUITNOST PNODNN q

~ JE ROWA" NOMUTNRLTY MNodNY L,

5K EXUTWE BREKCA  MEDY NNoDWANT ¢, |, .
ZNAONE AN b,

1)  POVENE, 2E MOHUTNOIT MAUOANT a4
JE OfTRo NENQA  NET MOMUTNOST hdDNy b

K5 adb 4 1 (aal). 2mdnE q <}
LEMMA: 1) X mx
0 X%y > Yax

A8 X%yl yrz) 9 xnz
49 x4x

5) (x4vy ¢ Yﬁz)ﬂ x4z

VETA (CANNK-RERN&TE»N) :
(a<b & b4a)> ax),

DOXAZ: RuB J:a9b PROSTE Z20BRAZENIE,
QD a: by q PRYTE 20BRZENIE

Ak § AEBO ¢ 3= BxKap, SE WoToyl .
PREDPOKLAVANE  NADae> ; 26 $lalih, albl#o .




L
/“ o §
&b
/77 As
N

DEFINVDINE PRE V(J\ETK“( ?RlRODZFJNE’ -C\r.ﬂA
INIDUKC(OV @

ao zQ / o = B
Onyq = g“ L M1 5"

o, / 33,

Py . q, - 6"'0 C Qq, -

Qz C ag
POPOBNE PRE. |
q,,\ C Ay,
PoLD—lhE qw:ﬂ Qn , kw :ALU\
new hew

DERINIINE 208Ra2ENE Wh: g b PREDPISON

hix) = 3(x) me eral,.\am U aw

hx) = g6 ey U Ay,

né&EW)

N “wz

h O HuamNA' RIEK A |




y 1R.03.2008 Ty
/v PETER CERNO

NAIL 062 TeEorie MNOZIN

h 9E PROSTE :  NEWH xtea, x4Y
1 KEB JE X\¢ UQM\QZ”M U QA

Y hb)= J(x\ism h &)

1) K&p € X,“lGUa\m\qzn+z
2 h&YV2 () § 41 4) = by

3y Kep x¢ | An\ Gy U w
hey

e U sy \ o‘lv\ﬂ

heus /

PoTor
N6)=2 §&) ,  ht1) = 97" (4)

A xe U 020\ G20y , POTON

hé€w

J(\() S }ij L’?.nn\ )olmz

AK  X€ 0y , Poron SK) € U b,,
(m:mil' J(x)e Ub > eran\

ko De oyt (4) e“U b , NvNE WO £hi) |




h )JE NA @ 2wrme te ) .
) A EXWTWE W Take, & £ eby\by,,,

&) h=2k S RE x=¢@#) € hix)zt
b) n=2k+]3 Ixen: £:§x) . 2zrEONE h ()= fia=t.

2) AC TAKE n NEEXUSTWVE pOTDONy, te b, = b,

héw

b €8y 28" 3 Tyeq foget

NEMSLE rumr X € U WM\ Ao, FRETODE
V. TAKON PRIPABE QE $ix) ¢ b,

NVTNE TEDA Xx€4q, 2> L(x):}(x):t o

PEFINICIA : Bus A riodna. Poron v A ExyToe

DORRE USPORIADANIE . Rus  |AI NAYNENG
ORBINAL L, PRE KTORY o3¢ Ao

PEFINGCA : Oronual. o 4 NAZTVA  KARDINAL | Ak J< K|,

PRICAD: W IE  KARDINAL , Wiw NE o€

ORDMAL o JE ARDIMAL & (YRY(R¢d = 1(Rxe))

LEnma € ¢ buome & n orometn. A ep ey,
PoTON IRz |L].

DOKAZ: P € ) | TAKW™O Py
LI A R eR D Hn.
3 (Canor-RERNgTENRG ) o ¥R
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NAILD LY TEORE NNoZ IN

LEMMA 9. Kep 3 new, poron
N n 5# ntA (pvkeiov)
V) (V) Qxh o d=n) (Lenna @ 4 1)

DOSLEDOK : 0 YE KARpINGL A KAOHE

new
JE KARDINAL .

TOEFMNLA: MNOTING A KONEONA', KEF |4)< 0.

MNODNA A OB Srocemas’

S ) KED |A | 4w
MNODNA A o NELPOETNA', k& NIE DF SPOCETVA
(A - boBRE USPORMMTEC\\‘A'\

(
PEFINICK : (S0 A NASORENIE  KarRRINALOY) .
KEp s «, )\ KARDINGLY , POTON :

KOA = ) kx (0} U ax [1] |
f"_.k®>‘: Ikx}\l.

Na ROIEC Ob ORDINALNEHO fOTAIA
A NASORENIA, @ 4 ® 3 konumeNing |

LEMnA 10, PRE hm<w  rary
NDm = nim <

n®mM =n-m <w

POKAY2 :  STALY UKAZAT, 26 h®Om ¢ W,
h@s\q < W | 'Z\ms‘ok PANNE 2 LENMY 3 1)




N+ z2n < w . DALEY INDuK(loU NECH him < W .
h+S(m)z § (MM) < W

h-0:0 <Cw.
h-1: nh w
NSlm)s hemodm W, o

LEMrMa M. KAZDY NEKoNEONMT  KARDINGL
PE LIMT™q ORpIAL.

D2 NEW Kk X NEKONEQN  KarDINATL .
PRE SPOR  PREDPOKIADAIE 2T K24

PRETOTC < OE NEKONEOGY OkDnAL, 144 =4,
K= 14l = 142 -0
Ak ry k=IK|  gpog, PRETODY <k .




25.01 2004 Tt
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NAILOGY TEORIE MNAYZIN

S

VETA: KES %E Kk NEWONEDNY WARDINAL, POTON
KOK=K

DOKkaz: A) k:=w . UvAdNE zorrazene
J:WxWw > w DEFINOVANE PREDPISON :
§(<nik>) = (k1)1

ZRENE § OF PROSTE M No |, T
~  JE 70 RDEKWA MED2) wxw A wW.

) kK> W . PREpPOKLADAINE
(%) PrRE KAZDM karomdl X, keb © £ X<k,
POTOM )>\x >\ \< k |
ZORARENIE o: k- kxk DEFINOVANE
a (L) = <, ?s> iy PL:.O.STE', T:\:;EC Tib:'::ﬁ
MNOTINU kx K UspoRIAPANE MQthosLEx\lko(;RA.F\(K\-(.
Lidp, ¥ ek, poron
~ S KW YD @ max (4RY e [9Y
ALERD MAY {(,R} S MG EQ’.H k<R é<w'§>
OE &Y < KBTS € L<D a0 1= p kALY

Ckxk, dnex 7 OE DORRE UVSORADANA MNO2INA .

TP <kxk | <1an> <k .

bokaz SPoren . KER tp <kxk,<’m£x3 > k
RV b 120N0RFIRMVS  kxk = L .
PREvde >k ¢ B[ (6, K)] = <(6 <0 0) 4
0D mimex {0, i+,




(<—:<4),4]>) ) Ay (&K ST 2k
(€1 <nm>) < gxy

JE ?v)<k A PODUA (x) bOﬂ\Al\/Af)E

x4 )<k, oo ¥ smor.

2 e <kxk; Ay £k

5> kxk 4L >

CANTOR - Rernsreing: kxk k.

DKaz (%) : NEcq ) NEMAT, TAKE Exismne.
KARDINAL X\ | PRE KTorY WeR<k, [Xxx|>k.
Z PRIE) TAMN DAY 2REINE A\ 3 W,

RUB X NAYMENTY KARDINAL sdrTaade| W< k
A ZAROVEN |%\ x ), > k. 0

TEDA PRE WQETKv1 KARDNAWM M : W <4 M< N,
MANE e | < A\

TEDA PObLA bOKA2Y MEPq |\, x EPNRY'Y

P

froR. PN

DOSLEDOK :  Bubme k, N NEKONEONE KARD INATLY ,
PoTon kDX = kO X\ = max fk, X1,

bOWA2 = PLATY  kx {0}, Axfa] Lk x)
kx X % wax {k N} x mae {k X}
PODCA PREDCM‘DQADJCE) VETY
mox (kX 1 x max [k, 2] 4 max Tho Al
NAKonie  mox T, MY kxfol y Ax {1}

VErA puaNni 20 AR -BERN&?{Novsonv.tM.
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NAILOGY TEORIE MNODIN

5. axon roteNCE ¢ (Vo) (32) (Vx) (xca~ x¢z)
DEFINICIA : PaTENOWS MNODNA oDy Q
Pz {x: XCq}

VETA { CANTOR ) © PRE kAZbS Moy x : & L PG .
pkaz: % 3 k). DERNKNE  §:y o @ (x)
PREDPISON  §(1) = {t) . TREINE § 3 ProsrE 208k,
T UKSZENE, e 9 (xa PK)) .
DOXAZENE VIAL : NESXIVTOE 200RAENIE 2 % NA P(x).
RUD LI ® () L‘UBOVDL'ME: 20BRAZENIE .
PoLone m={t: tex & teyt) .
ZREINE M Cx  ( MDELENTA PRE FornuLu tig())
mePE), mé rny (). RO2UONE 2 ryodosTT :
N teglt) 5 ten, > 3 #m
-~ D e at) o kem 3 Hlldm 0

/

CANTOROV DB GONWINY TRIK
w{ P(w)  PREDPOKLADAINE, 2E [ thew § = Plw).

O A 2 1 4 5 .. LW
WNONA O 1 0 1 Gn OBSHAE R4 PRVKT,
a | O 1000 - KoE dE A
a {2 O o 0 1
L

ZNEGCOVAUN bOSTANEN NOW
PODNIN 9NV




OE L &
VETR : (W2) (L 25 orRomut - (Sk)(k A Ty

PokA2: KED E <L < w, §TA POLoDT k=w .
KED 3E 4> w ,
w: {RC &xd ¢ <<,R> JE DORRE WFORHNANA ]

w JE NNODNA , PRETODY :
L PNoOdNy , . oLxd )E NNOANA, D,
P(dx2) 7€ NNODINA A VIDELENIA
FORMVA -, Re P(AxA) : R 3E popre vgp, "
DOSMVANE, ¢ A> v % PANODNA ~

POLOTNE J= [49p << RY ¢ Rew)

S x hNO"DNA'PRE’mTE: w E MNodag |
FORNGLA ) B0 3 T <R
T(R,20)
MNAMRADENIE TRE Y=: € & PNODINA
$ 9 MNOdNA  pRBINALOY

sup § K ORmNA’L, §= sup § +/\

ke k= ,mp(“\ < 4, POTON |°’L|:\-’b\
= EXKTWE BIEKCW L: 4, —> 65+

PONOCOV BNREKUE b DEFNWNENE PRE "‘)rg €l :
y R < )o(:)\e b ()

PRE Tory R 38 R Dopeg LSPORADANIE hNOANY o),
P+ = Hp <GRS> ¢ € SPR.

=7 kL W™ karpwNAL kS Q. a
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