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:Normalfordeling

_Normalfordelingen er defineret ved middelvardien p og spredningen .
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Normalfordelingen er en kontinuert fordeling.
Standard-normalfordelingen har U == 0, ¢ :== 1.

Det har ingen mening, at sperge om sandsynligheden for precis en bestemt vardi.
| Man kan sperge om et interval.

¥ Normalfordeling med Statistics-pakken

\ 4 Definition og sandsynlighed

| > restart
| > with (Statistics) :
| > X = RandomVariable( Normal(p, o) ) :

Hermed er X defineret som en stokastisk variabel, som er normalfordelt med parametrene p

0g C.
;Taethedsfunktionen:
_1 [ﬂ ]2
> f =X ; ‘e 2 Y :

| 2'm-C
| Teethedsfunktionen kaldes i Maple for PDF (Probability Density Function).

Fordelingsfunktionen:
| NB: integralet laerer vi forst om senere i 2g!
X

> F = unapplyU f(1) dt,x] :

;Fordelingsfunktionen kaldes 1 Maple for CDF (Cummulative Distribution Function).

| Givet disse 2 standardveardier, s& man kan tegne grafer:
> u:=0;0:=1

n:=0

c=1 (1.1.1)
=> plot(f(x),x=-5.5,y=0..1, gridlines, color =red)
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B plot(PDF (X, x),x=-5.5,y=0..1, gridlines, color =red)
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B plot(F(x),x=-5.5,y=0..1, gridlines, color = blue)
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B plot(CDF (X, x),x=-5..5,y=0..1, gridlines, color = blue)
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[ Den samlede sandsynlighed skal veere 1:
| NB: integralet laerer vi forst om senere i 2g!

9]

> J PDF (X, x) dx : evalf (%)

1. (1.1.2)

_Sandsynligheden PX<1):
| NB: integralet laerer vi forst om senere i 2g!
1

> J PDF (X, x) dx : evalf (%)

0.8413447455 (1.1.3)

_Sandsynligheden PO0L<XXZ<I1):
| NB: integralet lzerer vi forst om senere i 2g!
1

> JPDF(X,x) dx : evalf (%)
0

0.3413447460 (1.1.4)

[ Sandsynligheden P(X > 1):
| NB: integralet lzerer vi forst om senere i 2g!

oo

> J PDF (X, x) dx : evalf (%)
1

/1 41 =\
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L 0.1586552539 1.1.5)

¥ Kumulerede sandsynligheder

;Sandsynligheden PX<1):

> CDF (X, 1) :evalf (%)

i 0.8413447460 1.2.1)
| Sandsynligheden P(0 < X <1):

> CDF(X,1) — CDF(X,0) :evalf (%)

i 0.3413447460 (1.2.2)
| Sandsynligheden P(X > 1):

> 1 —CDF(X, 1) :evalf (%)

0.1586552540 (1.2.3)

V¥ Middelveerdi, varians, spredning, huskeregler

;> restart
| > with(Statistics) :
| > X := Random Variable( Normal(, ©) ) :

| Antag, atc > 0 :

| > assume(c > 0)
| > interface(showassumed =0) :

Y Middelveerdi p
> Mean(X)
m 1.3.1.1)

;N B: integralet laerer vi forst om senere i 2g!

[e]

> J x-PDF(X, x) dx

L [ (1.3.1.2)
4 Varians og spredning o
> Variance(X)
i G (13.2.1)
> +/ Variance(X)
| o (1.3.2.2)
(> StandardDeviation (X)
o (1.3.2.3)

;NB: integralet leerer vi forst om senere i 2g!

[e¢]

> Variansen :=J (x —u)z-PDF(X, x) dx

Variansen = (52 (1.3.2.4)

> Spredning = +/ Variansen

Spredning .= G (1.3.2.5)

Y Gode huskeregler



Normalfordelingen Side 7/14 Steen Toft Jergensen
Middelveerdi £ 1 spredning:
> CDF(X,u+06)-CDF(X,u—0) :evalf (%)

i 0.6826894920 (1.3.3.1)
Konklusion: P(p —6 <X <pn+0) =68 %

[ Middelveerdi + 2 spredning:

(> CDF(X, u+2-6)-CDF(X,u—2- G) : evalf (%)
0.9544997360 (13.3.2)

Konklusion: P(p —2- 6 <X <p+2-06) =95%

[ Middelveerdi + 3 spredning:

(> CDF(X,u+3- 0)-CDF(X,u—3" 6) : evalf (%)
0.9973002039 (13.3.3)

Konklusion: P(p—3-6 <X <pu+3-0) =99.7%

Y Normalfordeling med Gym-pakken

| > restart
| > with(Gym) :

NB: Indtaster man ingen parametre, sa betyder det standard-normalfordelingen, dvs.
n:=0;0:=1.

> plot(normalpdf (x),x=-5..5,y=0..1, gridlines, color =red)
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X

=> plot(normaledf (x), x=-5..5,y=0..1, gridlines, color = blue)
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| Grafer for it == 10; 6 = 3.
> plot(normalpdf (10, 3, x),x=0..20, y=0..0.2, gridlines, color =red)
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X

> plot(normaledf (10, 3,x),x=0.20,y=0..1, gridlines, color = blue)
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| Sandsynligheden P(X < 8):
> normaledf (10, 3, 8)
0.2524925376 2.1)
> with(plots) :
graf = plot(normalpdf (10, 3, x),x=0.20, y=0..0.2, gridlines, color =red) :
skravering := plot(normalpdf (10, 3,x),x=0..8,y=0..0.2, gridlines, color = grey,
filled) -
display(skravering, graf’)
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| Sandsynligheden P(8 < X < 11):
> normaledf (10, 3, 11) — normalcdf (10, 3, 8)
0.3780661222 2.2)
> with(plots) :
graf = plot(normalpdf (10, 3, x),x=0.20, y=0..0.2, gridlines, color =red) :
skravering := plot(normalpdf (10, 3, x),x=8..11,y=0..0.2, gridlines, color = grey,
filled) -
display(skravering, graf’)
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;Sandsynligheden P(X>11):

> 1 —normalcdf (10, 3, 11)
0.3694413402 2.3)

> with(plots) :
graf = plot(normalpdf (10, 3, x),x=0.20, y=0..0.2, gridlines, color =red) :
skravering := plot(normalpdf (10, 3, x),x=11.20, y=0..0.2, gridlines, color = grey,
filled) -
display (skravering, graf’)
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