
↓ ma rahtad jednostojng na 20, 1, ..., 194

Niech Xn=

0
(M=4) (-1)

Onynitrie :

EX = 5 (x0 + x 1
+

.. -

+ x13)

Wisc rostanommy sie its synosi (X0
+ X 1 +

.. .

+ X
+g)

Xo = 1

x1
= (b) = 1

xz = (3) - (1) = 0

x
3

= (8) - (2) = 1 - 2 = - 1

x4 = (b) - (3) + (2) = 1 - 3 + 1 = - 1

x5
= (8) - (1) + (2) = 1 - 4 + 3 = 0

x
c

= (8) - (2) + (2) - (3) = 1 - 5+ 6 - 1 = 1

x 7 = (5) - (9) + (3) - (b) = 1 - 6 + 10 - 4 = 1

x8
= (8) - () + (2) - (5) + (()) = 1 - 7 + 15 - 10 +1 = 0

rahtodajac ,
je rig (1

,
1

, 0 -1, -1, 0)( = 0 dalej portana sis uphtiunie,

dortojeny :

t (0 + 0 + 0 + 1 + 1) = 3 = t



↓ warhach egamiayjuch mana policy sulvane postur da n = 1
,
2

i awa, e jedie d . gara si 2 vachukani
. Porij predstanis

pene vormiganie .

Niech p(n) bedie shanym psteem . Agarimy p(u)w terminash p (n -1)

: -2), co doponadi do crania eluenjuego, store potem

noriaemy .

Romany shoricony ling muto , Hong having six myshanium dohtadnie

punktoro .
Idanenis to mana cabi na dua votame poddamnia

~ valeiniti ad tego , my w ostation miss wynnilisny resches up atta
.

· Myshanic Wynilm > 2 punkton , goy w ostatin music doctalismy
ata ma two EP(n-1) .

· Myshanic equitu 72 pankton , goly o astatin mivie dostatismy

resches una patio (1-2)

Jak vie alla n = 2 mary :



p(n) = zp(n - 1) + zp(n - 2)

Panadto p(1) = (onet piersym nuvie) (2)= (verka o pissurgm

ne mub dua ag e durch piemsch mutach(

Romanie charsnjjne na p(u) was no mastami bregowni p(1) , (2)

jednonamie wymana casti (n) ,
vi formale do rahorinsnia docode

mystery sprandi ,
je mor podany o adpanied C spetria comnanie

menzijne ,
ovas gadra sie 2 wanttiami p(1) , p(2) ·

Istijo ti age metody na majdomania somignan. Do namizania

dostojeny manie charakterptyune :

x
? = Ex + E

,

Hago piemiasthi to 1 ras-
,
wi 2 ogging tears comignanic

ma posta :

p(n) = 2 . 1 + Bo ( )" = < + B(- z)Y,

gir state < ,B making dobras tak by spethione bity ramti bregone

na p(1) , p(z) ·



Wenacy valued m . X
.

Wieny ,
it Xo ma Vlad (5

,
5

,
5)

Besposednio 2 macient pracia otmynagency
P(X

n
= 0) = p(0 + 0)P(X

n-1

= 0) + p(1 -> 0)P(Xa -1
= 1) + p(2 + 0)P(X u- 1

= 2)

P(Xk = 1) = p(0 + 1)P(Xu - 1
= 0) + p(1 + 1)P(Xu - 1

= 1) + p(2 -> 1)0(Xx- 1
= 2)

P(Xn = 1) = p(0 -> 2)P(Xn - 1
= 0) + p(1 + 2)P(Xn- 1

= 1) +p(2 +> 2)P(Xk- 1
= 2)

P(Xn = 0) = EP(X2- 1
= 0) + EP(Xk -

1
= 1) + EP(X m- 1

= 2)

P(Xn = 1) = #P(Xk 1
= 0) + zP(Xn - 1

= 1) + E0(Xk - 1
= 2)

P(X = 2) = E P(Xk - 1
= 0) + #P(Xn - 1

= 1) + EP(Xh
- 1

= 2)

P(Xk = 1) - P(Xn = 2) = EP(Xu- 1
= 1) - &P(Xk- 1

= 2)

Jah wis

P(Xn = 1) - P(xn = 2) =
. ..

= (
↑
(P(X0 = 1) - P(X0 = 2) =0

P(X = 1) = P(X = 2) co troche uprassua nomania

Odijnijung innes pars normal :



P(X = 01 - P(Xn = 1) = EP (X-1 = 0) - EP(X-1 = 1) ,
wis analogiumie jah

powitj :

P(Xn = 01 = P(Xn = 1)
,

Citi X ma valutad (, ,) alla haidego k.

Ogany fakt : Justi main precia Tonicha Mashana just symetryma
,
to

altad jednostijny na prestrani standi jest okstadem ajonamym.

u = (X4 - Xk - 1) - chow ninus ,
e X-1 ma norhiod jednostojmy

(B
,
5

,
5) ,

to spawhamy warysthic 9 molinati

E(zu) = (0 . 7 + 1. + 2 . 4 + 2. + 0 . 2 + 1 . 4 + 1 - 4 + 2. + 0 - 2) =

= z . = E



FX(x)=

F
+ (t) = (EX(E)]" = (EYu

f+ (t) = (e) = +n
- 1

MSE (b) = E(-0)" = El - 280 + 07] = LET -LOCET + O

①

Et = St of=
n out

e

=

&

n+1 n + 1

O

A &Effo= Auto n
e L

= =

n + 2 Ou n+ 2
O

MSE(E)=2no2- 220 + 02 = no2

OMSECO) = Lo _ 20 : i
n + 2

L 1
=

n+ 2 n+1

n+ 2

2 = n+ 1



Wienun ,
ie

Vor(Y, +
. ..

+ Yn) = Vo(Yn) + 2 c (Yi
,Y

W nasupe prypedle
Vor (In X1 +

..
.

+ 1 Xn) = Ever(1k Xn) + 2& Cor (1 : Yi
, (jyj) =

i < j

ICyli musimy policy's Ver (14 Xn) ,
ow (or(1j/i , 1jXj)

Vor((n Xm) = ElluXa)" - (EI(X = EEXE-ECEXBEE(1 +) - EU = E + Ek

cor (li Xi
, (j Xj) = Ell : /j X= Xj) - Elli Xi) E(ljXj) =

= #E(XiXj) - E(X : ) E(Xj) = Ecor(Xi
, Xj) = S

Tak we c :

vor (11Xe +
...

+ ( Xn)= + ) + E (n-1 =

= #(2n +2n(n +1) + n(n - 1)s) = 2n(4 + (n + 1) +2( - 1) S) =

= 8 n(5 + n + 2g(n - 1)



Ex= d =! da =

= 6) x m(x+y)
*

xx =6 -m()) =

= - !(*) mxxx = - 6(x mx ] =

= - 2)- ! = 3

1 - X

ELXI)7 =

n dydx = 6(x )(x+g)
-

dy 0x =

= 6 x (x +8) ! !
*

ex = 6) x (1 - * )dx =

= 6/ x3- x xx =6( -= = 6 : (k - 5) =

Vor(T) = z - 5 = is



Chemy Wynay's ramnija, variance estymatora = a X + by + cz

parametm .
Ma on by's nicobliaiony ,

ratern :

EN = M = am +46 + 3(M(> a + 46 + 3c = 1( Q = 1 - 46 - 3C

Wynam tenas gny s na varianije tego estimatora .

Shonystomy mastersch wonde

· vor(i) = ver(i) + 2 & cor(Xi
,X

1i1jLM

· Ver (aX) = a Vor (X)

· cor (ax
, by) = ab(ov (X

,
Y

latem many (w prejin * shortamy 2 supilajeof

nicollisionati estimatora demosi) :

Vor (M) = Var (a x) + Vor (67) + Ver(cz) + 2 (or(ax
,
by) + 2 (or(aX

, <z) +

+ 2 Cor (by
, <z) =

= 1a? + 462 + 2c2 + 1 · Lab + 0 - (a) + 1 0 26 =

= a + 206 + 462 + 22 + 26c =

= 1 - 46 - 3 - 46 + 1662 + 126c - 3 + 1262 + 92 + 26 - 862 -

- 66 + 467 + 22 + 26 =

= 126" + 112 + 206c - 6b - 62 + 1 : = f(b , c)



Wynamy minimum Hankji f (b, c) :

· = 24b + 20c - 6 = 0E) c = 0
. 3 - 1

.
26

· = 22c + 206 - 6 = 0 Exc = 2 - Eb

Do somignanic untodes sormars othymany punkt stajonary

(6
, c) = 2, )

. Wymanaja digie pochadne, marna polara ,
i

just to minimum hale (i zanarem globale) . Wstaniaja othymane
wasta do unhiji f

,
athymujemy :

f(3,5)=



X - N (Mo ,5)

E = 8 v1(a , b) fx(x) ==5 · expl-X-ML

P(EXX~ X=x) =

P(Xxy
, ...,

Xn = xm(E = <(fg(9)
=

P(X)

a - 1
- b E

E

= expl-(X=MoJ . & C
·

=

=C(()"exp2-(Xi-mo) exp(-6) =

a +E - 1

= C E expl-( (X: - Mo)? +b)E]

Cyli a
,

= Q + 12


