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PROBABILITAS DAN STATISTIKA
DISTRIBUSI NORMAL BAKU

Dr. Ir. H. Muhammad Sutarno, S.H.I., M.Sc., M.Ag.

Fungsi padat probabilitas Z yang berdistribusi normal baku

12
A
f(Z): 2ne —0 < Z < w
Bila ditulis
1
e dz = |
2 n
| dikalikan |
12 __y2
1 1
[ e dz e dy
2 2
_322 __yz
1 1
12 = e 2 e 2 dz dy
V2 V2
2 1 _5(22+y2)
1= = — e dz dy
2n J__J_

Jika diubah dari curvilinear coordinates ke polar coordinates (baca Kaplan, Advanced
Calculus, second edition, 1981, p. 270-272)

z=rcos(e) dan y=rsin(e) maka
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d—(r cos(6)) d—(r cos(0))
' rt dr de
f (z,y)dzdy = f (r cos(e),r sin(e)) drde
Rzy “Rzy d_(r sin(e)) d_(r sin(0))
| dr de ]
“Rro ' Rroy
J' J' (" _ (cos(e) —r sin(e)]‘
f (z,y)dzdy = f (r cos(e),r sin(e)) ) drde
Ry 7Ry sin(e) rcos(e)

“Rro Y Rrey
determinan

det{ (COS(G) o sin(e)jH = [r cos(e)2 — (—r sin(e)zﬂ =

sin(e) r cos(e)

sehingga
[ | [ | [ ] [ |
J J f (z,y)dzdy = J J f (r cos(e),rsin(e)) rdrde
Rzy Y Rzy Rre “Rrey
—0 < Z < w —0 <Y <o
menjadi
0<06<2n 0<r<w
maka
00 00 2n o0
) 1 —% (22+y2) 1 —% [(r cos(e))2+(r sin(e))2]
== — e dzdy = — e rdrde
2 T ‘)—oo —w 2 T O O
P2 po
1 2
2 1 2"
1= = — e rdrde
2 T .)O 0
sedangkan
L2 2 - ( 1.2 __02]
e rdr = — e rd(——rj:—e —e =—(0-1)
0 0 2
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sehingga
2n
12 1 J (do = —— (27 —0) = 1
2 T 0 2 T
=1

Variabel acak Z yang berdistribusi normal baku mempunyai fungsi padat probabilitas

1 22
L 3
f (2) = e ° o <7<
V2r
1 3
1 37 .
f(z)i=——e¢e E(Z2) =0 Mean Z atau ekspektasi Z
J2r
f (0) = 0.39894 V() =1 Variansi Z
f (2)
-6 4 4 6
z
a:=-5 b:=5 c:=-5 d:=-1
z1 :=a,a+0.01..b z2 :=c,c+0.01..d
1 —% 212 1 1 222
f (z1) := e f (22) = e

2n V2n
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a:=-5 b:=5 c=1 d:=5
z1:=a,a+001..b z2 :=c,c+0.01..d
1 —% zl2 1 —E 222

f (21) := e f (22) := e

V2 n V2 n
f (z1)
JfL (22)

-5 0 5 10

71,22



d
f f (z)dz = 0.15865
C

a
1
_2 ;2 erf

e 2 dzsimplify —

™ N‘%
N

12
el 87 V2 = erf(50/2)
o 2

e dz simplify —
0

erf (500 /2) = 1

0

1 2
-—1

Integ (0 ) := e 2 dz simplify — V2+r

— o0

Integ (=0 ) = 2.50663 J2 = = 250663

[o’e] 1 )
1 37
I (o) := e dz simplify — 1

Ve

() =1

Error function

X
2
en‘(x):ij e ' dt erf (») = 1

J= o

Error function complementary

2 {2
erfc(x) = — e dt=1-erf(x)

T YX

Int(0) := e rdr simplify — 1 Int(o) =1
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m e = 2.71828

r = 3.14159
Z = str2vec ("Z")orRIGIN

mean(Z) atau E(2)

E (VariabelAcak) :

J z f (z)dz if VariabelAcak = str2vec ("Z")orIGIN

— o0

error ("Tidak didifinisikarj' otherwise

E(Z) =0

J zf (z)dz =0

— o0

VariansiZ atau  V(2)

V (VariabelAcak) := J sz (z)dz ... if VariabelAcak = str2vec ("Z")oRrIGIN
_ ) ,

+—[J zf (z)dz]

error ("Tidak didifinisikarj' otherwise
V(Z)=1
Momen ke-r:

1 37

momen(r) := 2" e dz

\V2r

momen(1) =0



momen(2) =1
momen(3) =0
momen(4) = 3
momen(5) =0
momen (6) = 15
momen(7) =0

momen (8) = 105

Fungsi generator momen  Mgz(t)  atau

My () = E (et Z) = J e 2 f (2)dz

— o0

1 3
Mz(t) = el ’ e dz
V2m
% t2 . —% (z-t)2
Mz(t) = e e dz
V2
jika ditulis
z—-t=w maka dz=dw
dan
1 2 2
2" 1 2"
Mz(t) = e e dw

E(et z)
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