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S(D) Z frz,‘)(zk Ze) ~ wigr%« wizt funkee prstuing et D

IDIf - mf/zk Ze ) k=1, n]

Jwtegmf Sunkce f po eblouwku (€) defrujeme Jato ety

/f(Z)dz = in. S(D)

(®) IDj->o0

Vypoc‘fet a existence m‘ccgmfw Pi) = @ () + jcp{t)
S(D) = Z (u,(cp(t )+/qr(so{t*))) [{Wtk) ¢, (tk,,))f(/(?z({;k) @, (t,- 4))]

Z[%(Wt:) (%(tk) Y, (- 1)) w(PEs) )((/ (tk) V (tk—1)> +

k’m

+ | o(s2)) () - V.(tu..)) + W Wt:)) (&) % (u-,)):]
L=
S(D) f infcgm'fmlm souctenm ihchm'@"

/‘deX /I}‘dj + J//V'db +aq(/u f{“’*a’"’)(d”/*J‘(J‘)
(e) (e)
Zaver: Je-l f spojitd  funkce nq o—bdwkm f £=372 2=9) détﬁb}
Pak uﬂkgme excsheje  a ff'(z) dz ‘f:f(‘?lt)) Pk) dt ; S”(t) ¢ &)+/V2 le)
(e)

f[u(ﬂt)) M)~ (o) Y (t)f‘J['v'(Wt)} ¢, /+. LA (t]dt




Pozna'mka. :  Tocitane iccay taktor M,

{C{ﬂz)dz /dzz Z’Zdt/ iit/m% vy ot

Piktad: £ =52, 12-2)=1f

Ine 2:Z,¢+ re O‘téQJC " it . gt
/(Z Zo) dz = /d . e s[’—'\'ej . rjevf dt =
(e) = rf

2 f Sl ‘(’“")dt = i i [ “t("”)] "0, Wi
0
‘/fdt=23cj) no=-1
Prektad : f)ZQQeZ dz ; £ je dsecka <0j2+j 0
b 2:0tt(2+j-0) ¢€lo,1)>
j dz = (2¢4) dt

fzkcz dz _f(mf)t 2t (2+f)dt = 2(2+) [w =24~ 1+ 45 ) 4= 2¢8;

(e)
Vlastnosti imte grate
. f(xf(z) +g,g(z)) dz = xff{zjdz + @fg(z)dz

5y e

(¢) (e) (e)
i [ {&)dz = *ff(z)dz
L. f‘f dz = L.b.(€) - pb (¢) Kobcord  POCATEZMI
(e) / 20D &op
¢-§2,2:04), aceet] [fde> fvzt)dt . [fett)] £l) - #(a)
(e) a

[ #@)d2| £ tay §|ft2)]; z< #f - 5(E)
(¢) 3
(ef (o) @'te)de | < [ " $(gw))] #'0)] dt & May f:w'&)ut, Mt)lq[(v:(t))%(v;(e)}j

Cawchyova veta

(¢) - Jordanova cest , tavrena’
Ext @
Wadny arientace
Re
Volta: Necht f je hotmorfnd o oblots 6l a € je Jordanotn cesta badows), Ze
(Ev Int Z)CG Pak

/f(z) dz = 0
(€)




Dikaz : ff(z)dz =fﬂdx—1rd_yr jf«rdua@ =
(%) (¢) (¢)
155 - )y  §[[ (3% 22) ey = 0+ 04 = 0

)
Intg 7 Int ¢

PODXE GoeBwOVr | - "5
ForHuLE =

Dicstedky : |
1. Necht & je helomorfrm’ 4 jedtwtafc Sowviste’ oblosty G, pak {t(cfra’( Funkee £
zavie peuze  a pB a kB a pemnar no, tvarw Cesty -
@Z (é’) s (?J *+(- ?,_)
(@,_) (z =
'{tjf Jdz = )

7

Sfeydz + [fr)dy - [#zyaz — [#1=)d=
(¢) (-.) (%) (t,)

lze teoy ménat cegche pre Rachera'nd krgindeh bodu® poted  rencrazine ne
b, kde f nend hotomerfnd.

)
D. f Jo dotmorsl b obtost C- 52, Kgm
() a () Jsu klodhg  orientorane’ fa@ve’/ e Int (f', c Q/ >

Ze \_@V 2e

It &cG a zoelnt & a z,¢ It &, \-/
[ f2)dz = f f2) dx f;{:)r;f Tgk- ©): (6)+(63)q+
e, (e,) ) H-8)r (e,

Specialac’ €ze wlt: €= §2;12-2,]= €] kde ¢ je libovolnd mat:
Prklad : ( @) je klodne'  orientruana’ wzavrena’

cesta Pafc pro éaia{]' bod
2,e Int £ Je fzizodl=2“j af{z-zo)ldz=0/ ht-1

©) (¢) L

Ca/uckju‘fv Vzorec

feta: £ je hotrmerdni v oblosts & a (E) f tlohe ohitsand Jordanora pedy
takota, 2o (EV Ik €) <G Miom pro kasdy' bod 2,e Tnt € je

%dz = Inj flzo)
(e)
Dékaz: ﬁc‘ﬁmjw g(Z) :—K {;)-_Zplza) ) 2+
3“[29) 222

3 Je hotomorfd 4 C-52,7 o spofitd o G Fak fg(zldz =({3(2)dz)
kde “8 = Sz) )z-zo’ = gz (£) E)
[arde s (F9F0 e (S8 de - [F) 4o £ 19 4o fe)ng
(e) &) ) (¢) ¢y °° (¢) °

Funkce g9 je Spe‘jt'*ﬂ',tc‘ﬁ onezena, ha mne3ing 3 2; 12-2,l¢ £,5-



JC & M= hax i{g(z]/ Zf pak ‘f g{z)d("—M QJCE 0<€<€ , af '{6
bn MEM=0 3 (gz)dz - jg(z)az -0

E->0t (3) 0 E) "

Vguiiﬁt' pro g’,ooc‘et irhtejra'&f E } 5
e : 2] =4

“3T
&3 zez:?' 0= 0 [e +3 143 BJ
= | —2*3f - ] - g 413 8
(g2t 342 f < % - J=z) - e*+3 2x ] z+35 1y Q‘RJ 3j 3
(e Z+3f
oo [ omz 4o 252 12)x 3]
2%4 22 /
(¢) N .
1 =2 e € cosaz , . z N
2(zm) "zt e fz(z+2) oz fmz_d “f‘&t—zd -

() (C) < Zt+D

N mHKJ = QJCJ[[%G cothl'.JZ [-}_e COUCZ:{ f QJE//{_ ie)
A
Jme i[5 [ g ALE

rPf! 3--’ f/z . - ,f/zk J‘{?k

Zy

d Q W e tha Jea(mrdudu' k&retf 2y, @ vseckJ ju«, v Int f.
F Je hotoworfn v £ a (C()I*tc) G

(z-%). Q(z) = Q=) Qc(2) * (2~ ~2%) R (2) = §'(z)
2= Qlz) = Q (2)

Cau J«,v V2orec Prt)' dfr’LV&cL

A J‘C holomorfom’ o G
’\ (eulntt)q; a (C) e lodni” oricutsiana,

\ & _Q?j/ (Mr z)" 2 h

S~
Pak ﬁmc g je hotrmorhu’ 4 §(z) MJ _(M{LM;JL dur
Distedek - fz) = 41 #ZL dowe ©

F(w) # dl

flors o mj f(fw-( 2)? d'“” (f' ))' ry f( Mzr))s ={3

Veta Hv&wJ‘M firke v oblos C pal 4 G deriici yleoh rahe Plott' pro e’
R S RN

R=2 1
cc) o)




Piktad. - / zjfs dz , E-{zj1zi=1f 17

(€)
) . J n] i'(d_ T 1 _
- . 2= 0 I cos 357) 7.0 [( 243 (z+s)">] °
/ \ Rt{ <=3 Hn=D T -zt SinK__ ~2% i
= == t+ Sin Pt =
' \\‘H / J((Z) Co&'zj}s J Cos1+3 (2*3)“ L 2rs (z"a)?’]z =0 -
= . X%
- 4L
(57+-&)

Ta, Yy (U rovas Vé,‘(:a./

Veta - Mecht” f Je hotomorfr’ v sblost’ G<C, 2,66 o K= 3z (2-2.1=r}

: Jw
bz Q Qotom pro- (76 K Jﬁ <—’\:ij
_7[/2) = Z f (20 (Z"Zo)k .@ ;Re
KRUZNICE k=0 L\)

(K)= {Zj Z=7,+reft , teXo, 2:;)}
P zek, je
fz) = A f(‘”) £(w) 1 [ K

z) QJLJ 21] j;w (z 2) dw = W) 1 -

(K)

Qn_j( )W"Zo 7,.(“2_-2:)

W-2,
zac] f wf(:., ' )0‘”‘/ Z( :F(w)ow)

f (z
() k= ko u.] e Z’ .0 z Z°
Dsznamba : ,/C'(' F hotomorfnd v oblaste Q Z, GG e pr oz ta./wvf Ze krut
Iz-2l<t je Cast'G fe
f(z) =Z a, (z—zo)k) 12-2,)< 1
Lae ) Py
Ay = k!o 21)( (thv))kH dw, kFivko (8) fe klodn™ or'entovana’
. 2
Weavrena  cesta takovd, e Z,c [nt £ c G
Preklod - k. A .
Z':o i _T-Z”z"4 ; € =Z El

k=0

Veta, : je-& f(2)=f: Ak (2-20) pro 12-Zo[<r, pak f(z| Je holomorfn' v krube z-20)<t
k=
Dikaz - ’

Jan

%

n
Veta,: Je-t I Z.“k (2-20) pro [zt pak f(z)= gak ke (ked) o (ko +4) (220)
pro |z~ z°|<t~

Lonver foutnd.
Poan.: Lze mmént derivoin Se grtanim v krwuw, Kde je rodes £owvel




. | . A‘V !MI 6&:& é) zo € G 18
fz)= fzo) + (2-2)) | A (2-2,)
k:’

( % Q) Flz)+0

L’J 1. ()40 pro rcjate’ okott

b) f(zo) = 0 J pa'k
I )= (z-2)" g(z) a g(2)#0

- f(2)= 0v¢ / (h-1) (n)
Pt n je fad satmehs b € Flzo) 2 Fz) =2 ST Z) =0, /M40

Prdi'€ % nnl hotomorfnd  pouze v fedwrtbvich  bodech ( (2otovanych) obbostc G.
Z
. { f{ { ' . f_{z) = 00 '
frt % taboy' bod | gln)-0 pat P =(_1_Z_Z);W , 9(n) 10, G 70

POCET PRAVDEPODOBNO ST

Tesrie  pravde prddob st — Matematicka’  Sotistp,

/

Wood

..pe{e"m:im'statkc’ procesy = Chnuy za’km/ A/ewto-hmg .m'éo—;y
Nehedne' procesy —  spakmahin 2a E sk priirck goinge’ rione yfsleds;.
Na,'{wdry’ jev

Ma'ﬁov(v’ priud e proces  ktery oA gmakovan za Stemjch  podmhek  Aova’
réznd yjsledky . Rz’ Wsldy {ohots  pebude hazjiame  hohodne'  fevy.  Mnosm
iSech  moZnch lgé&dka? ho'Mvty’cL Jevri e hozdira.’ Jeveve' pote

Znoéem’ f~vawc’ pa&J- MM'J“’J, prvky j A/‘B/ C/"'} U/ V)

PECkeody : { Hod o’ kostkow ;- S@dujemt pocet bode - £12,3,4,5 ¢}

2. Hazen! minceme ; Sbdujene Rup = O Lic=A
Sf= 3 (90), (01), (4,0)/ (41)3

3. Haz'me detugt iwpadie mb; F5£123..§

ko Ltene obwhuiv' N toss® o M yhrolva; . Jev- pocet (oil, kterd yghraiogn
2 t€ch ¢y a:.kw(PCm (k kowpth)
P=504,..., minl, M)}

5. Doba chwdn zarizen bez poruchy

F-it; t=0]
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Struktura  jewvehs pote, Operace s feyy
xf: Jev jistf  7e  fev ktery” 2y hostare - .
Def.: Jev nemory’ - |/ - jev A-eeg’ ru‘kcy rehastons .
Def: Jev_o,mang’— Aejf pak opacny’ jev Ief(/‘e Jev, k&g’w&w Ky kdy< hkostake A.
U=V, V=y
Def - Iﬂbp(ika.ce : AlBer pak  jev A mad za nosbdek jer 8, A‘-\B/ Jerebze
jer B nossone kdgkoliv wostane jev A. VCAcU.
Vef: Romost jevie : A=B & AcB a BcA
Def: Slecnocent jens : AUB je jev, ktery nostne Ky ks noctang jev A rebo-B.
AuV=A/ AuU=Uj AUK=UJ AvB - BuA
Plots' acoccativns zgkon = (AUB)UC = Au(BucC)
Vef: Pricnck Jevd . ANB je jev kiery' rotane 10y, kdyS hostme jev A 7 8.
AOV =V, AnU=A, ApnA -V, Ao@®nc)-(A0g)nc
Def: Rodil vauf’: A-B je gfev, k-l;eg’ nostane v, kays  nostens Jev A a
nerostahe fev B. A-A =V, A-V=A  A=U-A
Ded.: DLSJMN' ‘/'elg: (jsm o (]e?/ ttere’ gse ha;uz?@u., lgdléaJL/ ANB =V
NEREST & NEZANSosn’ Vs,
Zl nanctara S Je Jev, kﬁeg’ helze Aol roelpsit. Plot’ i ANE = F rebor AnE=\/)A=f.

Definice pravde podobno s
f Je Jewve pole ,  pak Srovdeprastnots’ e j Clslr P(A) ktere yrskyy popiiuje
mra \g's\t‘]bv Je Aef )
Tedy pmvdé’podabho—&{ P jo Sunkee ho vawenu pols takewd , 2 plot
1. P: Lo, 0£6PAWeq Aef
3. AcB > PA)£P(B)
4. A0B =V © P(AuB) = PR)+P(@)
Bef.: Klosickal  definice  pravaé podebresty
Pje jewre pote genersvane' elomoutsirninu jeuy £y, En ktere’ mojt’  stejrou
N A . N
pravae podebheost ?fEL) vl Je-t A =k=' Eik, pak P(A) =% je pomer
poske nodwsts’ PRRniyich Jevk A bu poche ech  modrort
Prlklod: {. Hod hmol kostkow . Ei - pacte 1 beas’, P(E:) = A
A- gadme sude &t ~ $24 6] >3, P(A)= - &
B pudve &y L4 - $42, 84> 4 ; PB) =4 - 2




B 0. Hoeew! dréma mincema. Ej=(1,,). 4 P& - y: 20
A.. oba ruy (0,0) = 1, Pm)= 4
B... ot strany stepe’ (00)(11) =0, 'P(JS)=%= 4

?I:{:S. “ - b1ty 5 j
V osua Je b bitich a C-Cermych kouti's  joou Sejke’
E; - stosen’  j-te’ boute , Ple) - _A
A - nohodus taRenc. je L€l Py f_f__

b+te

Poromka. - Statistickd  defnice
PA) = Lim I{r)
h 00 h,
Geometricka'  pravdépodsbnost .
Lo gsten  hikterych primmoin, moassy UCRY s kmechgin phjemen,.
Je-to Ae S, pak P) = XA

n (V)
P U dberint 0, 1) votie ndhoded bk X, A Je jor xe <4, %)
'P(A)r %'% - 4
-0 ~ 4w

FP‘: SJMZk\» ma,'twt. meu,vewv mcz;i -{Q o "3 Ma, oln_ PFM V\O,W\
Cekolme NJIUEL Yy hoot . Jaka JE prova€podsbrogt setkand.

ty — prechorl 1. SC'U‘OUM-II 152
t, — pFichedk 2. Je,-t, 1 <4
Yy -
2
'Ps = _ifi_) - 7 12 T
1 16 10 Yy 13 t1

Axtonetickal  defnice pravdépodobnosty  ( Mnur;w 192¢ - 1950)
Def: ¥ je jevve’ pote, btere’ je mmoiineddw ¢ algebmu.  Fraygepotrtnoet P
hou ch,-ye'm, fo& Jp ‘/1’, funécc P erow feaﬁzf:
1. Aef => 0<PA) %1,
2. P(L) =1,
3 AnB=v > P(AuvB) = PA) +P(B),

! Vostna' pmvde'podﬁ'b"mfb-'
! L mentonie - AcB > PA)£P@);
|

AcB > BeAu(B-A)

A0B-A=V __ 20
P(B) = Pl + P(B-A)
5. AcB = P(B-A) = P(R)-PA);

6. P(R)=1-P@n); 5 9
7. P(AUB) = Pak P(B) ~P(AnB); A=U-A, UcA (L] A




g PWw=0,

9  aqditivita A; 0 Aj = V iatj pak ?(ig Az’) 22?(“),
10. A'nAJ‘=1) 1¢J=>’P(UA) ZP(A) ]

M- Acca, CAs C“;wp([;;) {m/?’(A)J‘

1-»00

1. AyPA,D... > (P(() Ap) = bn PlA;);

T+o00
Prdminena’  pravde podrbrost
P. ¥
Zkouna'ne pravdepodobnost P jend z ¥ za podmanky , 2e  nostal
ngjaky jev = hypoteza.
. S- wline ndhodne @l meze 1 a 100. 4LT‘;”IFH :o 100
A - dlste je debiteéne 5 AWza B- &kt je mndt” m 70.

probmning’ jev A B ~ §lils Je délitelue’ 5, al by lo memdt’ ne 70.

1
P(AIB) =L Mo pup). s PlAnB)
?B) - £ PR P(8)
bef.: Podnninal fmvde’powbhwt P e
powdéprdobnost  jevic A (B Ze nostat jCV B, e
B (A) = P(a/B) = fﬁ—’l@ . v

A

)
Jtuv'\lc PG‘& pro 'Pg Je §AOBJ Aef] N
Poznomka. - Ca&LeJL Se  worec pro- PAIB) pouslvd  ye tvarw
P(A0B) = P(A/B) . P@B)

P Mdne 00 Zdrevek a oot ng chrem, D Ve (100ce (/e 9 Yadrydb
Jakd je mvdcmobw: ladie' dvsjice — A 2

(3)_
Pla) = B ybrandl je vad
(oo) “oo g3 a4 Pe) - 77’?;’ ; Pa/B) - 8.

Nezavistost jevid
P.¥, ABc« ?
Dej.: 'fekmm/ Ze jev A mzavied nay B jesttiZe P (A) = P(AIB) = P(A)

Mati: L (8) = P (B/A) = PROA) _ P(aIB)-PB) _ P(a) Pla)
P(A) P(A) Plh)
A naars’ oy B S B nzavis? noo A

P(AOB) = P(AIR) - P(B) = P(A). P(8)
Veta.. Jewy AaB jsou rezdvitl prive tehdy kayz fe  pluina, jeowes
2 ekvwaemmchz Podnune

1. P(A/B) =P(A); L. PB/A): P@B); S. P(Ang) = P()-P(8)

- P(®)

21



Ha'zdne kedtkgu @ [2] @ @ @ 22

A-O0, B-0 ; AaB o dijunttn | st ach
. . _ M e
Hazime Advakrat . Hedy  mzaviedd ! é, . J‘wah"v:a

Vsuvka :

P Strej VJF’czdm’ O'bde'(’ndkj ~ P00 tuse®.
tlrance jen v defce ~ poruenas {Oks
tolerance jen v §ikce - prufena 15 ko
ot ety mmo tolerancy §3 ks
A - detka mine tsliranc,

3 - JFea  mimor toleranc

1. fow A a B zonst'?
A ... 43410 =53; P(A) = ei;%— < 0,265
B... 13+(y =58, P(R) .58 _ 0,29

f00

PANB) - P(r) - P8) ‘33‘“* 3. S8
%  2oo g,

Vzorec; pro u',peweu, Pravde podobrest
'P=?>,+P1+P3+;>“ P

P
K T
W 25 4

- %:%%
’Pq:&i_w
Pe=2.0

V- P \z‘e pravde pode-bnat  ng Jevevene o L oa Jevy 5:Béj~ <7 2n §
Splhuj podminky ¢ 4. g, g Bi =V g s, 0 (g
U g Ae e
(A) P() =} P(alB:)-P(R;)
=9
Vzorec (A) Jo rzorec po- wpthew  pavdcpodobrost .
Nebot" (ANBL ) n (AnBj) = ¥ g i#j
A<UlhaB) = P0)= 51 Praaei) = 30 (4/8)-Pea;)
= 1=|

121
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P ODbchod ma'  zboS ot dvew  vyrObCL 23
1. D% o 2z tbhe 80% {. Jakost
p. 0% 8S% 1. Jkost
A- nohodni keupens’ yrobek je 1. jakost ... P(A)
B .ot M yrebee . By . o 2. yrotce
Plk) = PB1)- P(A/B;) + P(B2) P(A/By) = 03-0,8 70,3 GBS =24+0, 535~
0,835

:Ba:yesufv vzorec.
Poetame pravdépodobrest  P(B;/A), tedy Fine e jev A nostal a
zajined NS pradépodsbust  moshosts  jehor  realicace
P8 /A) - PAOB)  P(A/B)- P&
PA) 52 P(a/mj) - P(&;)
34

.. Souphe 1. jakost (A).
"P(:B:/A)= P(A(\B‘) - P(‘\/B.,)-'P(B,) - 0,24

Py PAY T e - U287

?(31/A) - Ol 595 -
eac =03

Opakovane pokusy

Pilkbod: 1 oot fe a- bubjch a b cCH\ch kot
Nothodns  ta'hneme koufy - P ~ tasena b6, Py b _
s a+e < arg "
C ol , (Pb + P‘; s 4 F = C

Tah e .
L (vihy bouts vmetmg ) ~ ﬁch Jseu Kezpyiotr

Poeitalme ‘pmvdep(rdobuo-a{; 26 vV Sferit o n- preugech Je b brgh
( (n-k) chn‘)ck) po Oet -(xh/ ;

T Wiedene' pystedly g \gaou(/(
-~ jiu; N JS6
Pravde pocirbnest P, (k) jenw, 32 Blta' o taenou prie k- k't Je roma

Po (k) "(af'b)k ('&T;)n ‘ <1‘) ) O< k=« n
Bernow tlito sthena -

Frowldine  sens 0 newslich  priugne @ v bastee 7 mck wodtn
A s prané’/TMtrbmrﬁﬂ/ PA) =p, O0cpet. Pavdepotpbucgt toko; 2t
%V serit objevr Jer A pmbe’ k-krak Je rovnou

B (&) =(Z> Pk(4’P)n_k) D% k ¢4

Wenas Terna
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Vlostnoste  dsel Pr(t)
a) i, B (x) = 'f)'
t=0
kZ (E)Pk(/’ﬁ)h—k = [H (4-p)]'" = 4
=0

b) Y kRGk)=hp

£=0 n
Z"(g’)/’k(f—p)h-k= Z"’, nl-k ‘ et M ok §A-1)—(k~1j
iy ) ppd @ PR (p)
P , Ly b k.’)( k)] )( pkgﬂc-f)![(n%)-(k-q)]!
= |k-1=4 | _ (r-1)! €, (-
s

Vv
k=0
(-np)®= K2~ Denp +np® = € (k=) 4kc+

o, Prissonon :
Necht v  Semd o - Pv/w&cck, nostalve
. . Kk
Je-l dim, P k) - :_, o , 0%k

A0

Pranomko, © Serie  je refka’ (n>30) @ prrvdéporttrtnact P(A) =p Je motol /péo,»])

Ptome k) = (F)pt (s pytte e
P ‘T(w;b)") 0ttep

Poanamka - Clsloy Pli) - RS Y :
k] ) k201, ravde ‘ :
it '-Po(,x) , Jou pravde podothoaty’ 7z Pritsonaie
. Sadeovact ¢ prenost
Jaka! ka”:{pcl:::oi: Sqmw ¢ cigbomet! p =001,
X pravde it 28 e Iprare & boo “gméo,&dl/ bu clau.

Jjev A s pravdépodebuest’ PA)-p, .

alespo 4 c“j"g :
P(A) = f’ Paco (k) )i
sy ot = LT lk) < 1= (o), p) +P(z)fP(z))=4_52(4+£,‘4,8)
nmaty)=

-
-

A=h-p=20.00s:1p

o, - Bernuteine novmest o
AT A N O
Cebntst  ViSkygtl  jen A plote: N petuseck  prr relolivne
Ple-plce) 2q-2Ln

e nhe?
Ceb(yfev&m herovnest P binomecke’ rpxdéend . é{“:oo?( %'PB E’) =1

{‘ézg = 1_085
3 (92712 = 0,429




li_-Pl<a) [k-npl<ne, (p-g)a< g < (p+E)n

¢ /keac(e)
} (x-—x—x-i—x-*-x-)———-f—
0] -&n NP +en h
s
F——Gsst—

..e 1-8 ,
0 P 1 C{c(y.s‘cwm rOYOSE pro binomeicke’ rozdeten’.

hp (1-p) = = ) ) (ko) 2, R (enp) 2 £ 5 Rl) = (1~ SR (1)

k=0 kg ¥(€) ke XGE) kele)
Pl lody -

1. 4000 it hotise mine.  (olhodmcte brardepodobnest < J'aku ce bude

pocet  rubu’ yskytevat v ontermba (450, 530) . [ 1, P=2]
h={000,; p=~L - np= Svo
ke (4:0,ﬁo) > ne =50 P £=005

4

L.
'P - <D 05) 21 ~- _2—__——- =
2. A) P' 03 serte ma' SDD po'kwsu 14 ‘/a/cem, cntervabte  se bude

pocet Jevu, \(/j.slc(jtom(: spmvdcpvmbmst:, P- 0,98,
[n=500; pn=03-500 = (5D ; P~ ~0,98 ; 5_2_7
PllE=-038({<ce)21- 0307

(800 ! I ) o . g2 = 0,98
C, ne-spogus-35 ; ke (75 po5)
5. Hdzime tostksw . ]“k velkd sy bt serie  holu® aby & relotivnd

8220,oo4=} € 20,

letnost  Jestek 4§y oh p=4

T hefuySc o e- 04 =
[p- 033 £201; ne ’ZJ X s provdefod. P=0,99,

?(15-1 ] <0
1 >1~e _ 5
') n- oot 2099 ; h= 3 -{0"-13833

ke ((£-01)h; (4r0,1) ) ke (9] 3?0) np = 23,5 - bude mt nefuctyl
pravoé pedeonest.

Ndhudvvo{ velicina
P... JF jevore pote
Ae P - redtne’ éisto
No'fwdnol yeticina j€ , rea/taal ;fimkcc
Hodwoty odpovidol jevim @ viskybip s poie Jejich pravdé pdsbuosts .
Pe. Hod kestkon ((), 5’,?)
12,3 4,5,6§
Xe §1,0,3,4 5 65

Ltera naba'va‘ NOAD-tARE’ svyich hodnet .



Def.: Nohodnal rebicina
Mecht’ (U, £, P) je provdé Wbmdfﬂ&’ pote,  pak  funkee X:0->R IboZ(j'va'mc
Mﬂavﬁoa, el S npe ‘/e&é&ZC:

SE;E<cU, X(E)« xfef Ay

X
Poamamka : Nahodie yetici % e pL
AOM hodice yeliiry bugeme owhalsmt jelkyhe ptimeny XY,Z RS
Def.: Distbudn funkce nrohvdue’ rebiding
reatut’ proménne; ktera' je definovand| yzizhem

F(X) =rP()(é-X)/ xe R
( Budleme zpoldit = Gj---)

)( J’e rea’éng’ Junkce

Vlastnost: didribucn Funkee

Jeta : Je-te X nohodual yetiana,, pat pro joi dictribuens unkor plot -
1 pr- xeR je O4Flx)44;
0. F je nektesafic’, zpram spopta’ . i FOI=0, g F&) =1,

X5 - 00 x_’*w

b (Xx2x)C (X 2x) Plxen)LP(x ex,), Flx) & Flw)prnen

()(4 x+—'L) n (X‘x*' 4) {X‘x)j 2,:”?((]4()(4:x+'%)) = 'P(Xﬁx),
v Flx+d) = F(x

00

A ﬂ(x‘w) =V/; au ’P(X‘n) Fl-n)=PWV) = 0O

-
Attt ——— U{xw) =V i ?(xz-») ne F(%) = PU) =4
3. (P(’Q‘X éXz) F(xl) F(x)

5 N (xe X;)-()(éx,): (x,éXéx,_>

u PXex) - P(Xex) = P(x,< X ¢ X2)
F(x) - F(X,) = Plx, < X¢ x,_)
4. P(X =x ) =Flx)- F(x~) |

Hrrrtrin P(x= x) Um

-4 X n-m
5 P(X>x) = 41- F(x)
Plrye X £x) = Fli) - F(xi-), P (%€ X4x) = Fles) = Flxi),
Plx < X< %) = Flor) - Flx)

(F®~F(x-£)) = F& - Flx-)

Peiklody :
L1 JHdzme hracy kostkew ( provadime M‘wv(“y preul & P(A) = P) y=1 padue é
‘ (vyskytne  se A) X =p ntpacne € (havgtane A). (Abternotivmd m-za(eCem,)
F&x) = P(Xex). Xe{o, 1} Flx) —‘P()(qu)) o x<0, (1-P) :;
F) = P(X2x<1) = P(x=0) = &, F{) = P(xsx) - P(X= foX-0)= %
=P(x=4)+P(x< o) 24,5 4 : .

G




0. Geometricke’ toaieten 27

Halzime mane’ Avkud  nepadnt fub X - poet ""’7"“3 Xe ¢ 1,2 31--~}
P(Xx¢x<1) =F(x)

P(xe x< 1) =Fl) P(Xex=<2) =P(x<1)=4 N e
P(X-’;XA.B):'P()(=1)+p[)(;2)=_£,%._£= % 4&:
3. Romomsine' rozdélen (spojite’) 123 x

Vplime nohodne bod xela,8) tak, Ze kazda volba JE Stepl pravae povisbng.
X~ ssuradnice lgbrau'hc ot
P(x<x) = ::“’ =F), azxeb

a

. Smmient ro2Eberd
Scdka 1€ dombuvenc, mezi {2 a 13 hodinew . Jdenme oba —
Gekame nejugSe Vi holiny . X je dotn Gckaine

9
?(XI‘XL%)"V‘“"‘Y:QX‘XQ 2 Iu,

F
N

Typy rozdélens nahudre’ velicing
T Diskrébne rozdétend
X nobyal Auskretmdche Rodnst . Funkce p:R >R definovane) yztahent
pry = P(X=x); xe B se nozjua’ pravdeposotrastne’ funkee  achotns' vetiiing X

Vé’éa.- Pro pra vde‘poﬂbwwu’ Funked P f&,a' .
1. 0epl)£1,; xeR
2. % p) =1

xeR -
Hodnot x, kterych X nobg'va' S klodrew provdepodotnests’  je i pjriCe  sprtcind
mnohs ( body trory posou prost)

3. Fix)= P(Xex) = Y, P(x:t)=%, pit)

x 4% tex
4. P(X=x) = pt) = F(9~ F(x-)
Ha-to X o((skre'tM' it a Xe &x, "2/-"}; pak  j€  popLSnfeime
tabulkss’ pro provd.  funket
X ‘ X1 I K'L |
P | POy | plee | -
strtbucm ' ade por Wlecch
matovat — Aistribulme funkece je v tewmto prope P !
h . k:'w&taMtM( o skeky joow v bodech, k‘écvg'cﬁ X robyva
a vilka skokw )¢ pravolt podty busst .




Il Spojite’  rozdeend 28
Nehoruo! jelecings X mal  spopite’ rozdelor]  jesttiie plott” :
(. Disrdtw funkee F e Wﬁ ,
. g xeR je Fi)- f 10 d
Funkec £ m(yvam hu:l:o—tw hohodtve! veliGing %
Plott! véta : {. f)zO;

2. [pose - .
3. ,i:(x) = 4l v bodedh Spofitesty f M\f
y. PlacXeb) [ ta ; PX=a)=0 B
N £ s byt Zalpyrol, proe
Tll. Snuisene’ roxdétend by F resnl

pistribucni  funkee Fje  nespofita’ (ma' Soky) o po pro e
F(x) *21 F(t)-F@) + [ Fle dt
£x o
Cisen chorakteristtky
Stredw’  hovmeta  E(X)
{. Ex) = 71 xp(x) - pokud rFada, /cn.verga‘jc

xR

2. EK) = [ fb) de

@CJ[- je b X ho:ka'deOl VQ&'C:\;W/ /pl( /2/\’ SU‘VCdW_/ MApb AL h'OZJ'VCL'hke
Clsly arfess’ yzbahen :
1. E(x)=7, xpto), je-b& p ,bmvde,oa'mm'&tu Surkee X

e

2. E(x) = ij‘(x)dv ‘/eén N hugtota. rohodho' VC&OU}]X

3. Ek- Z [Fie)-F) ]+ fx[:(x)ou, pro SwSent’ 0Thetent

Xeg

Wtn: Wastrosti stredne hodnoly
{ Je-h X=a, pak El(a)= e
2. E(xX*p) = «E()+8;
J. Je-ti azx b, dmk)ﬂrtu plot pre EX) - %QE(X)éb
y. E(x+Y)=EX)* E(Y)
5 hoa-lc Xa ¥ hesise, pak E(X-Y)=EX)-E(Y)



Roz ptyl, Smérodatna’ odehylka, 23

Def.: Rozpiolen D), rdhortre’ reaiing X razfuoine sl DY) = E(x-£(x)?2)
Hodnetu (4 =~JD(x) razjuime  SmErvdathow  odkylin
Dorttane ‘,"L' ponoee' yzorcu’
4 D) =Zk(x—f(xj)%o(9, 5 )= [ - E) £6) de

O - 5 - £6)%Fo) - ] [t-epr
Bta: Wosthosts roeptyte

. feti X=a, sk D=0

2. fro X, kere’ nenl bowtnatn! je D)> 0,

3. D(xX+8) = a2 D)

b DM = £(x) - (E(v)*

I feulc X o ¥ maviste, gt DX+Y) = Dit)+Dly)
ﬂ’dk@odg rozdelen
I Diskretw' medetew

1. Rowmonmérme' rozdelen
Xef 2., Mf a PlX-£) =
691 k= 0 - (e

). Binemicke' rozdetem’ Bi (n,p)
X je poict ySlopb jevu A v opakovane serit N~ ne2aviSlych pobuln®,
Je6 PAY=p, Daped; Ke go,f, o
Plx=t)= p(t) = (})p* - p)” 01
E0) =tp; DK): np (1-p)
2% Abicrnotivn ro2de tend
Billyp), Xe 30,13 = ploy-1-p, pi)=p
3 Geometricke' poadetens
X fe  pocet pokusid, ftere” musme  provelst aé] nasstal  jev A/
Jol PR cps 0cpit Xegygs . f, p0)-Plek) (-0, 1ek;

Elx)- Zk(f Ay - pZ (t1-p)*)' --p/Z (r-n)")’ --p/’- )—-p/i 1) _,,H%

I-l1-p




4. Poissomw roxdétem’  Po (D) , >0 30
e £0,42,..F; ply) - Plx-k) = €
PO‘Q».: Pro &230 p<Of ‘/c 31(@)%P0(fzp)

ElX) = Zl'e —?-e'”&\ Z"

R~‘>>
-~ x

b (k -1)/
2
e
. HJP"' geometricke”  fo20¢len’ N
Mame N prvise a2z peeh M (peeN) ma’ sbdmvawoe [3 n [N-M
veastrost . Nahodhd’ yrbereme . protuc. X je [t %)

pocet  prikd®  ye ) yJ/’Ae‘m , ktere! maji’ vlosinatt (M) .

pt) - Plx- 1) - (G
N )
(¥)

Ot < hin(nn) . Ef)<n ,—V’i

Il Spojita to2deten
6. Romonérae’ rozdeten’ o intermfe (2,6) = (u-4, k), 450
Y€ l,b) & tasdd yolis Je Stefn  pravaéprasing
W= xe ) fu9- 0, x¢ (a/,,) . Fly=g %2

> x=a
. b-a ,R€X4h
R L £ N S PR Vo
ancuuet E (x) =W (ﬂ,-k, /“4,))- ﬁ,:_Q{_'(b_.a’)
Rozptyt: w-o0
4
X) = A . 248 _ 4 4
"D()-{x’ o ]_ 50k " 2 T :f;‘gi_'

Dald corakteristika : fe-& T gicteipucnd Funkee Spofite’
ftern' je rostsuce y inbervat , kAl & na'hodug’ Vel na,
hodmtu X,,) D<p< !,  por H.crow plots’ Py £
& Xp=F(p) hazyvine p - kvantifemn hebo o

1 Nékiere' kvow{:\Cj

nohoolie” vc&'d'&y/
V J‘kJ'tl(C/ Mk
o) =p & Flop)=p &
0 % — kvamtifen, .

: P=05 - X, - MEDIAN
a p b P‘OﬂJ' Ojﬂj 0,05, 0,95
fiat 42wno'w:m;: rozdeteuns n (p-h) weh) : F= Eia— (X-pu+h) , Xe (p-k, psk)
T P = Fley e
: . L B = = . = + -
',p-'a &;pw‘u‘(k M,[X" 6\”6’) P = % ka*fu(b-/u /L(Qp 4)

Ko > fu» Ex)




% Normaln' rozdele’ N( ¢u, r). o1
_ (x-p)?
X ma bustote f) = F' e W' g fostrdbusad Funked

2x
&-p)?

F(){) 0_{._. fe 2t At - iz 'b-bkekl]
2o2deler N(O f) Ju O 0'~I Se 'WJZJ'V“-' Forvarnep g ! norao G’
ro'zdcem . "’(Xﬁ—-—e% X ep

Qu J
A ﬂx)‘-“fe Tt Xe R

Suda! ‘?{:r) L) Q{x) +§(—x) >
Vloustnotti  normathihe rozdetond '

© _ (x-p)? X -
E() 7‘{_1?5 xe 4 - 7t =t 4 p® -ty
i X =+ :\"f(vtf e t -
* dxtq-d(-_ m_w ﬂ) V-O( ﬂ/

w(x) N g—'z/.

Linearm trangfernace
X f dustota, F - distribucn funkce, Y=oXtB  g-fudsta, § datribucad fee.

Cly)=P(Y¢y) = PlxXra £y) = P(<X<y-5) ®

1. x>0 : é'p(xs’f)zF{A%@. ;
R.x<0: & Plx2£8):(_ F(y-fs)
6 E g Al
WO E LS Pa) o g (s

- - © © - = M—
EleX#a) = E(Y) = [ glq) dy < o [94(£2) 4 / X = /‘-‘- 4fa<xm)fzx)w-

-0 o de = Ldy
=ufxf(X)dx+,@ff(x)db ME/X)*ﬂ
-0
X~ Nlgia) ; V= «Xz‘i v
""L—-'-& 7 (y-( +5 2 2
5(3)‘,& vfr_, e =#ﬁ\?.e“%§t—l ; YNN(oc(nuaj[och)

Linar trouformace  vetiBing s normollmin  rozdilenin.  ma

orpe€t  normafw  rozde€fend - e fee
Plstedek : X~ N, 72) ; § je mstrta, F Aistribucnl fc

Potre velidinos (J = %& mol  rormallm  ryzdedoms N(0 ;1)




Date plot’ -
X=0Utp, FO9= E(Z8) | = £ gfm)
e Placxeb) = Flb)~ Fla) = §(tzex)- 3 (2zm)

Por kvantiy dostomene : u, —p - kuaati¢ N(0, 0, Elag) = p
X - p-biamtid — F(x,,) = P

e N

8. Exponemciafnd roadeten. Ex (A, 4)

pa bastrhe  fp) = 0s ¥EA %&
fe'%‘A,x>A i ~

F) = ¢ O X< f-" e
\4-6”“:’-‘5‘,\'2/\ f_

- X - XA
0= 5 P [Ex(eP o)~ 4 o2 50" ar s, T0)- 87

A A
9g. Ca,u,ckg ove rozdelens
wa agoti f)s 1 ; X€R = olstrbucud  funke F(x)=3ci(%*a.rC*g’<)/Xck
In T ’
£
A F xol‘- =] O
! 1
= 4 n2(__—« = 4 L o0 W
E{X) J'LL4+¥L de = E [“b(4+x )J = " 0 -00 _ heex{sh‘d‘e (M D(X))
-0

Dﬂ.(@—( C‘\Qra,{dfmst\-ko\, - MOpbUSs ;2 - Je WW‘:&_JPFO' n;.':.‘ (/e d«-w L
pravde€ podebrostud  funkee maxy natnd |
Nlp o) - % = Xor = E(X) = o Cauchyhor rradelend K= x,. <0,
Ex(A;8). . R= A, (EX):A+g)

Obecne’ A centrafny momenty

P £ =04, ... Mz g voume pd (X) = ) - E(X*) jako k-4 abec:g' monerct
(=1 = EW); 3= EOY) 5 ) = o - Ellx-gp)) jakr k-t
centra’ow h\o-uent(

: .. . X,
Keeficient Stkmeo st (X) = x = _/(%‘_-(%—3
Koeficint  3piatost’ gfx) . g = M) 3

(rt)*®




10. ChoraMeristila’  furkee 33

tX ,
Pran. Je-C X rohzine! vebliena  pak  pro t € R zapthe €7 nohatus
X .
velicimu tuéwﬁt—/ ze XN=x > Cﬁ' e i

Def': Choraktensticka”  Ffunkce — sabodne’ veb Xy 26 J€ dohay vatahen
’%&) = E(C/U() z E/Co:)t)() f-JE/&'h. tX) ; tel
leta = Vzoree pre g;M‘EEE caor. funkce
1- Yhk) = Z\ D(x) e"u) Je-b p Iamudc"pa%"(’m‘u’ fankce Atretne”
r'b‘zo(e"ec):-i‘e polhodne’  velicing Xi.
w ¥ 1, [ "~
2. vyt - ff(x) e’{xatej jee S hustota.  spopte’ Foedétens’ hohodu velsiny
oo | s |
3. Yl = Y7 (Fixe)- F(x-))ed ™" + f o Flp)de, je-te F dlistrobucn’ flnkee

XeR
(S‘Mscmelw' razdeee)u) yvohodN. veacuy X

. {4 Xn~3BL (VLJ'P)
Xe iOJ) -y })' ‘P“‘) (n) pk(4_p)n-k
hit) = 53 (2) (- g™t (L”)//oa'f)"(f-p)”"‘= (peis 1-p)"
0

k=0
D. X md goi{cec’ romnérne’ ro2deten v (-t wih), 4> 0 _Jk f
Mt —— =
M(t)__ 4 ejb( _ th as b . eft’v" /'E‘v -Itﬁr " ‘&u‘fw WU
rﬁ% 2th J 24 £ ) - e”“s'a t
Vlasknost. chorakkeristicke’ funkce
Vet - 4. Y 0) =1, [y&)led; [p) e8] = p(x) | [f0)e™] = f&)

D. Y, ) je spojita;

5 Younlt) = E[cF04) - 5 E(eH4) ety

4. jsou & Xa Y nezncte' pobodm’ relcing , pk Y, (t) - E(t,;t(xw))
= E(e™. off Y) Tle)- ¥, (¢)

5 Natwdwo! vetcing ma' totik monentil’ kotik ma’ chomkterifﬁcka
funkce dEI"LVACL v bode t-= 0 a t- tl{ Aervvace ')y ) k‘f(Xk)_

’/x(*')' (ff(*)ej xd“) f(f(x) edt*)'dy = fof(x)e’ho(k¢
> ‘Y (0) = jfxf(x)o(x -JE(X)




11. éebjfevwa nerovnost 3L|'
Jo-to X nolhodna! vetiiina,, ktem' mal towecnes Strednd Aodmsle a
o2y, Pk P(ly-E)(<e) = 1- 28

I kaz -
A At
€ E(x) *E
Do - f(x EW)"£00 de » f"‘ -Ew P fWade > € [Fl)de = £ (1-P(Ix- -E(x)|<¢))
\x-Elx)| 2¢ Ix-Etx) ) 2 €

XvBEhy )5 E)=np , ) - tp(1- p)
Plik-npl<e) 2 4- rp(t-p)
87.

P X ; T2 - :
Xv Nl 2), ok Plix-p)< 30 ) > ¢- 95 2 209 (Peoe ge98e)

13. Transformace ndbodue’  yetligin

Def: fe-tc X nolbodna’ yegizing, a # je mcm.te(na.fu,nkce\: sk tra nefermirand’
nolturanol veticinew Y= 4 (X) Je robodnal veliline  pro ktergu  platl :

X=x 2 Y= b
Vypocet  rozdeen! -

I. X aol oiskretn rcrzde&m — P(x= X) pK) XeR ; V=A&) ma| digre'tn rozdétn’
P* - pravacpodebnestul finkoe nolboptre ueaau(\] Y

P9 = P(Y=y) = PAK =y) - P(xe &) - <57 8G9

Y= ht)
Prcbed: X: x -4 |o]4 | » Y=xt-4 x ||-4]o |4 ]2
il |2 £ 2 NEEIE

J_ Obecnb aege;rr(;mus
X ma' Aitribucnd fankey F (Gustoti £); Y <hi) ma dite Janke 6 (hustotn
- potud exictuje). ki)

Gly) = PlYsy) =P(h(x)2y) = P(xe k' (-2, 4>) AL
Piklad: A je rostsuc! v oborw , X' Gly)= P(Yey) =P(ht) 2y) :

Plh0)£9) = P(xe&ty) - F(E'W); 9(9)=C'y)= L e Fl). 46T _
= (&) _L'(:&_ “




35
Priktody -

1. X ma rowmonénd  rogetond v (0;1) a Y=-4X.

X+ F 14 F 9(9)=O/}/<0
} 6l =0, y£0
1
Xe (0;4) .
Y20 : 6y - P(Yéy): P(~@Xéy) = Pla.x z_j) =PX > 6’3) = {- P(X‘-ey)=(‘/:(e)=

= {" 679) y20
Hwstot* g)= (1-eY)'= €7,y 20 “fb"' g(9) %(1 F(ey))“f/ey)(e,) e

A ¥y
. Xw~ N(OU a Y- X F:
X~ @)= —11— e’x
[t X, X

Xé(’d’/ ) > Yé-<0 w) 9ly) =0 pro- y<0; B(y)=0 pro y<O
J20: Oly) ~PlYsy)= P(K2y) = Pl-ygsx

4V9) < 35k gL - 347 [1- 3(F)-

= 22({y) -1
9)= 6'ly) 4y =0, y<o Jzozoteeem ch{ - kvadralt X (1)
( ) : ) . A - ¢H_1 - 4 (5
94) =28’y 2T \Q@ ij / g

3 X ma ecprinenci o, rrrzdefem .Ex(OJf a Y- mufi xf

N N

Xé(OoO #YGU 00)

I
= x X

§8)= 0 pro yed; Cly=0 g yet;
I Bly) < Ply <y - 'P(mwi i XS 29) <Pl e xe )< Flig)-p( by

(4) = ¢/ /1 -3 -4
35) 3) Jc(‘—') f/) 3(_9)2 5@ . ils 450
b X ma ezmmae«d rvz/eeom Ex( 91) & Yenin{x;0}
yy o
l X ! X 2 X% Cly=1, 422 Gly)
Xe{OJo"):?Ye(O,Q) [ 2 y
Deyen - Q(g)-?(\( y (mefX Q]Ay) P(x‘fi) Fj):/! e~

E(Y)= 2. Ply=0)« fy e'(y) ADJ (4% + f!i e 4;1 =€)+ [ea(‘”’] -
= e’ 3¢ +4 = 1-¢&"®




A
5. Genervanl  nohosre! rebiny o Aang'n  rozdelemin y- 36
Fla,b) >R Spojﬁ{u’J rostoucy | Fla+) . 0, F(s-) = ,1,; - l ‘

b X
v (0 1), pat Y- F-'(X) ma' roziebpn’
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312)1 ) y 2>L|J Z-4sy
) <2<D Zsg
L 0<zey
y J

2 Yez<es
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DIFERENCIANIT ROVIICE - MD 47
X&) = £, x)

Kl t€(a,b) - /Ja-c‘a’(:eéu’ pa-dmdnéo.

L€ @) - refon tervat (0-,6J

Kk - §

X'(e)+ xhlt) = gtk - tirmedrid Mf. roymce 4. Faldw S o xX*xh = - pugmeyennd” Fromice
XU’) = C e—fkk)

x™ 4 ax {"")4_

dt 5+ X=Cl). e St )dl: - vanace kmbwtj

Lt anx = F o~ Lineara AL . rwm'ce radn
{aw, y oo Uy b= Furdomenta@n System j

X = Z:’Cl Ui — pbecny” re&ch
i1

= | -1
X= )\ Clu (e) - variace kongbank. O ra A" fan= 0, & - eﬁ,{éiJ (ékek‘v

SOUSTAVY DIFERENCIALNICY
Def.: Souttovw (S) Hamn

Xt) = f1(t X x,L(t))

ROVNIC

(S)

Xpft) = f;‘,(t/’ ), -y b))

e fi i G- R ; G R sevrenn no2jame  Syuttavsw 1 - diferencidduich rowe
1 Fadm.
Def.: Pegen Srstavy (S) v dtervalic (a,4] je ntice funka X,
takna!, ¢ pn- kazde' 1€ (a,¢) Je X,,(t) i &, Gh)

Det: Preatem’ prtminbi pro (5)

/l/ {a/bj“)fQ/

) Xn /t}} 1e ¢ ¢
nmz{yvam\e ;oaztm,cn/m, (xoru,

x!(ﬁo) § _} )(2(*—0) g?,) <y Xn.(""O) = fﬂ/, kdc {to_}. 41...) §n,)€ G
Maﬂcwj zapls
X= (EL) matice typu (v, 1)

f- (j) Seustain (S} budere  ampiSoiat x'k) - I, xw)  (0-fte, J)

§=<§:') priatecn pomnka. X (to)=§
Su

et [ eustena ¢ fedwozna.Cnost reser; | » oh

Jestbcde Jssw  funkee srite’ v oteviens’ mnpsineg G e R 4 ax; 1< [

fru Vo ookl cazdeho bods, G omezews’ pro 440 £n, pak plott’

1. Ssustava. (S).. x'=Fk,%) ma' v obeb’ lasdehor botn (to, €, )€ G Fesend.

—




D, Pesen (S) uréens’ pratecnd potninkan ) :é fe  uréene
JCMOCAQ.V v Jio&( bodu (‘{-0_;5)

3. Bxisuje resow’ (S) = bodw 0., #tere’  mal  meoumaldnd def. obor *

Pran. F(t/x/ X X(”)) =0

xM ) - Fltyx, %, . K(""){t))

. \ u
Xy =X Xy =X XI,:XZ:X'/’ X2 = X3 =X
X;:Xq_
X,;IX3

S A

Sw&fa\g Unearmach diferencialmch r rvnLC

Def: o Ssustavew &m .  diferencialmch rovnce m‘y’m'me SouStays ( LS) tvary,
4%

X; (&) = Z Ak l) X, () + by (&) , 1¢ién

¢ =1

Lae te(aié)éEJ Funkee. a;, (/LS'HL goo]{‘tc’ 4;-/4,5) a 6,_' J{m po-
a’.cec,(ck, Spoji'(:cl 4 [al 6) prp—- //é Z'lké'ﬁ/_

o RéSendne (LS) v (ab) Je n-tee  funked Xy ) Xn takeva' | 2 pri t€(a,b)
plat’ (L) .

o Hiatecnd priminka  pro- (L8) /e pominkg tvarw  x;
1€ (a,6) a (511,,) 5»)612”

Hatfcwdl 200 pLS

e Gy

n
Pak (LS) ke ampsat ve tvarw (LS) x\:,A’{l s

o) ~ € | 12 cn, kde

("') *) (n 1)

(n,1)

Jeta 1. Soustava (L3) ma” fegens
f’)M/millhu 1 {{:o) = §

—

% [a,f:) Jemfzn@@- wrcema pai‘af&&u/
) t€(a, ) ; EeR”

Poanamka : (LS) ... X=Ax+b (M‘w’luvgenm’ Sou gtava )
(38K) X'= A (homegemnd’ ssustava )

Jef. Obecnd resen (LS) S yiechna FeSend ( Obvyk& re “trarm YZolz:e)

Part kuborna’ Fefen — Jedns = mnest

b reden (uiend wjingeit potatecy poiminian)



Strukturn redend (LS)
Jo3dal tinedra kombirace resem’ (LSH) je take' jefim refenin.

_:AZJ X aly j&‘M« resent

2= 0X+3y  2'=xx +RY' < x Ax + BAY = A(“i+£§) =Az
D. (been rtgcn; (LSH) nd tar
< 3 e

2= h
Kde %M,J ) A, § j‘“’ Anarnd  wezdiiebo! Fesend (L\SH) a (c1) )Cn)GIR

Ui fe refen! pro £iere’ je  u, ()= ( )—L tyf radek
h :
to€(a/b) , X#)= )l Ciay ) X([tg)=g

=

Det.: n-tice . ne2avis€ych  rFefeny fa,,

»ﬂ-p} /LSH) Je ﬂa,z(y'uql
Fundo mentalfn! %Aﬁeu //\SH)

3. Jheend’ regend ( LSH) Je ldnamd proster dimenze h @ fundomesta'u!
Sjste'w e Jeho baze.

k. Zapt& resend

Onocme ) = [1_‘;4) Mo, ...)ﬁ/n)
Pak

k4
x:Lew & x=Ue, c() (x)(u«»)()
L= C:n J .

Hatiex (U=(A4,”

Cn

yn), e §4,,. u,j Jjo  fundonexta’tu gucten (L) |
naszne (/@w Fundarentn €' madsel

5. Partikufarn refend , ktere’ nhevje  pocatedn’ podmince mo! Har:

X (to) :g = x&)=Ue 4 Ulko)e =€ 3> c= Pa)™ 3

X0 = Uiy Ve g -

6. Vlastnosts Fundomenta’n’ matice
) U je Fundoneata’Om matice, pk V&)= {) C, kde C Je
regu&u'm Mmatice , e take' fundamentafn.
B Jerll U fundonentoln matice v bodé’ to€(ajb), 4. det Ults) #0,
pak det. Ult)# 0 pro- t€(a;b).

0) Motice U@ -U'(t,) je fundomenta om’ Mt:la ktera” se wa;z(y’va,
Standorcm’ v bode to a partckulorm Fefem urcene’ pOT
podminkan X (to)= € md tvar

X = (V- k,)). £

—




Struktura rFefem’ (LS)
7 Ro2€ dpw redem (LS) je resemin (LSH).
5!:&5 +_b_ X".‘!':A\(l('.{!_)
¥'=AY+b (x-9)'= Alx-¥)
8. Obeent’ fefen (LS) ma tiar spaitn partiknborn’ho  refens (LS) a
mattce (LSH).
9. Uréend osbecniho Fefend (LS) — Metoda wariace kemwstamt.
Haédome refens Y ve tane MYlt) = V) cl), potom dostaneme
4@ = ) co)r &) '@
(U‘/t)f—'_('t) +t Plt) ') = A Vi) cey+ [ 5 V) - ') = b ) SR w-‘&)-éﬁ)j

> .Q(t) = (U-’(,z) b( )
Regem' /LS) (obecm.') ma’ tvar f bR)dz

x@®) = ) / (U"(z) é(z) dz
Vzoree pro obecne’ rfeden :
) t
X = Yy '(t‘>)§c + U f U br)dz o xbk) - £
to
. Frincip  superpozice
X's Ax + )by ; Obeene’ Fefen! ma’ +yar X&) = &)-c +§Hg, kde
k= YA
f Y je  partikulorid fpzen Y = y
Soumg S towstortn' patice
) xX'=Ax | Az(ay); ay €R nebs €
1. Fedend ecigtuje v R

AY + b,

. - t
2. (S) md FeSenwd tvarw X&) = e’A

—

xeﬂtng\‘eﬁg) A=A (ANE-A)E =0

-— —

Def: (Clser \ pro ktere’ Jc deL(ME~A\):O Ce nazjvo\' chovratter ot ek o
Clsto matice A o NENULOW  yekisr §, ery je Fefenim
Sewskavyy (NE-A)= 0 razyual Lo

me cha rak&rt‘&h'ck(y’m vektotren,
Poanonka: Rovnice det (AE -A)=0 se hayva’ Chara kteristicka’ rovnice
macce A o ma'  tar

A+ a,'x'ﬂ-r ... *az 0
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Jeta:  Charakteristicke’ yektory — prisbusne’ ru"z”yat charaktert stigkm Gl 5"
Jsou bneo'rne  pezgyicte’.
Dlka2: N#Fm ;. A= An Xt +BY = 0 & x=@=0

MY = Ay LT +8ﬁ1=0} B(a-p)y = p 3 4=0
xAw +8Av =0

Veta: Ma-g chorakierisuicy’ runice matice A n rilengch koten: Ay, da,

1 ' = [ Mt At Mt ~
tal  patce () (3'5,,8‘_@,.--,6 5~)J kde _.f_l 7€ chomict.

feken, (je Fundamenta’@n matred
(SY ... x'= A x
At

.
Ubecne”  FeSem' ma’ trar Xft)= )leje §:
1 2

vektor P&’s&drj CLS b e

PboA . X] = Xg - x,

< (1,1
X;:-Mxﬂ- Xq /q\‘(-q:.,)

A-1,
OE-A) = (¥ “l) i e OE-A)s Renne3 s (3-3)(3+4)

A, =3 aef
RN S0 TR ), et
AL fe) = 63#(.12) Ay (t) = e'*(g)
U - (e3t) et ) ® Obe cné FeSend' -
268 e 2 0t 1)+ et
Gx)  neby &(t)=(l)(+_)(cl

)\(e”, et Cl)
CL b "263‘:_, Qe—t C‘L

(x ijls) g = A S Vcktrrg Priseusne’ koweplexng &drua‘eg’m kofemn Jl‘m krh%)(vm‘ .

DveJicc Felend mol tvar

Pranonka : A je redfma’ matice

7\,,,_ = i3 s kemplexad kor“ery char. romcee

&% (cos at 1 4 st ﬁt){& t4v)= " (cos gt A - Stn 3t 1>J-

+
€ (sin Bt 4+ cosat v)
Priklod: p L (1,-3
A= 3, 1

}

-A\ = (213 et A =2 +40
(NE - A) (~3, L), det (E-A)=x2 »
- . . {143 . (-3t .
Mo = 123 3,3 \[4) (o n U- je 4 )_Je(l 3j) o - sin 3t cos3t
-3, 33 \u, '(o) ) gt'(1)) e{1+3;')tj e (1-9)t Cos 3t, sin 3t
"POQn,OiﬂAky-' 1. n-= -i : x'=2 at
Kz Ce® Xk s € > xlyc e Vg oot e“(bt")f

2.0l Ut) fumd. masicd X = Ax  pak x(©)= u)(»c).g}~ xte)=U(t-to) ¢
Ult -to) je take' fumt. maticd. X(0) = § Alto) = €




Algoritnus  pro Standardnd  Fundonenta@n’ maticy

Def.: Stam dardnd’ fundomenta'@n’ matiy, Saestavy &) X'sAX , bode £, <0

=~ ¢ -
omadujeme e _ oxporenciets matce A\ fHatice e™Ntto)

Standordnm” y  boge 4 < t,

Obecke’ redem’ ma’ 4var xt) = eMtt)

€ (xt)-§)
7)(7,01'4‘ a%on"ém
Jeti det (NE-A)= (1-2,)1 4 "

/
eAt = b E + b A+ .t by, A\‘w

Pla\ - Nt Pia N 4 it (ke - ;-
(%)< e , POg) =te ) -y P ’)(m:t"".e“/- 71,
MWklad :  Etimingan Mmetoda
X-)“X{"‘QX:

‘ K').:'%(X,‘-rx,)

1 fen

2 (x4 x) < -3x 4 2%, + 9x,
Xy~ 3% +2x, = 0 , N+3+2=20 3 (a-z)(a_1)=0
x}= C, 6&1 C? et

=1 %
X2 = 7 (QC,C + Cet, C e, C';_ct) -

2¢
()’5;): (gC;C + Czc")

3 2¢
Z C, e 3 CI et

2t
2Ce *Czet

pak

2 fn,
(XN kgt e ke, pak
= P(A)) kde & wréime 2 Sowstryy -

N -

7
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