Note til sandsynlighedsregning

Integraludregninger

Ligefordelingen, X ~ UJa; 0]

Teathedsfunktion:

Kontrol:

b1 1 b 1
/Gb—adx:b—a[m] = (b—a)=1

Middelveerdi og varians:

e b—a 2 2

b 2. 2 2
EX:/I 1 do — 1 [:v} 1 b a a+b
o b—a b—a

b 340 3_,3 2 2
E[XQ}:/bel do — 1 {xf} _ 1 V=a® b tabta

—a b—a a b—a 3 3

X —
Var 12 12

b* +ab+a® (a+b)2 v —2ab+a®  (b—a)?
3 2
Eksponentialfordelingen, X ~ e())

Teaethedsfunktion:
f)=Xe™, 0<z<o0

Kontrol: - .
/ Ae Mdgp = /\[——e*)‘x} =1
0 A 0

Middelveerdi og varians:

o0 o0 1
EX e P X 1) e / —Az — | —— —Az —
/0 (X >x)dx ; e “dx [ e ]0 3

E[X?] = /OOQ:UP(X >x)de = 2/0016)\e_>‘$dx = gEX— 2
—Jo A o A A2
2 1\2 1
varx =5 - (3) =%
D Alternativt: EX:/oox)\efm de =--- = %, analogt E[X?].
0
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Normalfordelingen, X ~ N(u,0?)

Teaethedsfunktion:
1 _ 2
f(z) = 2mfexp( (m205) ), —00 < T < 00
Kontrol:
o —u)? u=2"F x=ou-+
/ exp(—% dz, . a
_ 2mo 20 du = _dx

[NIES

)
- [ ([ el )

h 12 exp(—u;)d /Zrexp< U;)dv>2

Middelvaerdi og varians:

2 = ¢ =
EX = / exp< (z 5) )dx, " . y F=outp
\ﬁg 20 du =~ dz
00 1 u2
= ou + ex (——) du
/Oo( 1) o= exp( =5
u2

—0’/ rexp( )du—i—,u/oo 12ﬂ_exp<—u22> du?

1 u?\ 700
:0[——exp<——>] +u-l=0c-0+pu=up
—0o0

Ver 2
A S
:/ (o )FUeXp<—u22>du
- oo
(Mg N [ e ()

=02(0+1) =0

2 \/% exp(—ﬁ) er teethedsfunktion for U ~ N(0, 1).
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Lognormalfordelingen, X ~ LN (a, ), hvor In X ~ N(u,0?)

« og (8 star for hhv. middelveerdi og varians i lognormalfordelingen.
Middelveaerdi og varians:
Bemaerk, at u = Inz < x = €.

© .1 (u —p)?
EX = u S 2
/Ooe 27mexp( 552 ) U

:/Oo 1 eXp(_UQ—(2u+202)u+u2>du
)

oo V27O 202

2uo? + oty [~ 1 (u— (u+0?))?
[yl b,

oo V27O

o o2 o2
= exp(,u + 7) 1=e'7, altsha=elT T

o 1 (u — p)?
2] _ 2u — A
E[X‘] = /_ e 5 exp( ) du

202
1 2 —2(p + 207 2
:/ exp(—u (et 20 Jutp )du
oo V27O 20
4po? + 40t 1 (u— (u +20%))?
= —_— — d
eXp( 202 ) /OO 2mo eXP( 202 ) v

= exp (2M + 202> 1 = e2nt2e?

21 2
VarX = e2n+20% _ (B#Jr%) — 2uto? o _ p2uto?

2 2

= 62M+U2(60 —1), altsa = e2to’ (e —1)

Gammafunktionen, I'(z) = / t"leTtdt, 0 <z < o0
0
Funktionalligning:

L(z) = [t"""(—e ]2, + /oo(:r — D" 2etdt =0+ (z — 1) /OO A U
0 0
=(@x-1)Tx-1) = T(@+1)=2[(r), 0<z<oo

Specielt geelder:

F(n)=(mn-1)(n-2)---2-1=(n—-1!, neN
F(1> :/Oot‘ze bt t=%
2 0 dt =udu
0 /5 u2 1 u2
:/0 76Xp<—7> du:ﬁQ ; Eexp<—?) du:\/;
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(- 3)e-3) -

_ 1 (2n)!

(2n)!

171>F(n+%—1):(n73

—(2n—1)(2n—=3)---3- 17

31 1 1
i) 2
22 \2 2

)F(nf%> _

o i VT = g VT mEN
Gammafordelingen, X ~ I'(a, \)
Teaethedsfunktion: \a
f(l') = @ Oé_le_)\m, 0 S r < 00
Kontrol:
A —1 -\ 1 /OO -1 _—(\2) 1
47 e Mdr = —— Az)* e W d(A\x) = ——T'(a) =1
[t ) Jy W ) = gy T
Middelveerdi og varians:
a a+1
EX — / )‘ 20 1 —)\md / A (a+1)—1€—)\:pdx:g‘1:
A (a4 1
00 a 00 a+2
E[X?] = / x? A e afa+1) / A plat2)—le—Ar q
0 F(O{) )\2 0 F(a -+ 2)
o’ +a a®>+a
RSV 1= 22
o’ +a a2 «o
varX = =52 - (5) =

Teethedsfunktion og fordelingsfunktion, nar « er heltallig (a := n):

A" n—1_—Az
f@) = e 0<
_ ’ A" n—1_—A\t
F(x) = ; (n—l)t e "dt
— A" n— 1
= [(n—l)!t ],
— _ )\n—l e 1 —Ax /
(n—1)!

=1—e

-1

n—1 )\kl'k

k!’

k=0

xr < 00

+
%

)\nl
(n—2)!

0<xr <

)!

1
(n— 1)t”_2xe_/\t dt

n—1 \ L

* A
).xk_1>e_’\x + /0 Ae M dt = — <Z klx’“) e 41

k=0
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Cauchyfordelingen eller t-fordelingen med 1 frihedsgrad

Teaethedsfunktion:
—00 < <00

1
f(l‘):m,

Kontrol: o ) . )
e = farctana] ™ = (T4 7) =1
/OO (14 22) T 7T[aurc anx]_oo - + 5

Middelveerdi og varians er ikke definerede, idet

o 1 1 [ 1 1
— dr=— | ——d(1+2?) = —[In(1 +2)]™
/oowﬂ(l—i-xz)dw 5 _001+$2d( + z%) 2W[n( + %)) 7

er divergent.

Weibullfordelingen, X ~ W (a, \)

Teethedsfunktion:
fl@)=daz*te™" 0<z< o0

Kontrol:

uUu==x

du=az® tdz

o0 [e3
/ Aaz® e ™ dg,
0

:/ e Mdy =1
0

Middelveaerdi og varians:

o0 o
EX:/ zAaz® e dg,
0
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