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Losungen / Statistik 2/08

Remove["'Global ~ "]

F[x_,y 1:=1/@2Pi)ENN(-1/2 (X"2+y”"2));

Plot3D[f[x, y1, {X, -3, 3}, {y, -3, 3}1;

uX=3; uY=2; oX=3; o¥=2/3; oXY=1/2;

FLIX_, Yy ] :=1/ (2PioXoYSqrt[l-eXY"2]) EA((-1/ (2 (1-XY"2))
(((X=uX)N2) / (6XN2) + ((Y-uY)N2) / (6YN2) = 2oXY (X =-uX) (Y-nY)/ (cXoY))));

?f1
Global~f1
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Plot3D[f1[X%, y], {X, -2, 8}, {y, -2, 8}, PlotRange -» {0, 0.1}];

Integrate[Integrate[f[Xx, y], {X, -a, a}], {Y, -a, a}]

Ere[-2 )

N2
Integrate[Integrate[f[X, y], {X, -Infinity, Infinity}], {y, -Infinity, Infinity}]

1

Integrate[Integrate[f[Xx, y], {X, -a, a}], {Y, -a, a}] /- {a- Infinity}

1

Integrate[Integrate[f[X, y], {X, -Infinity, Infinity}], {y, -Infinity, Infinity}]

1

Integrate[Integrate[fl[Xx, Y], {X, -Infinity, Infinity}], {y, -Infinity, Infinity}]
1

Integrate[fl[X, y], {X, -Infinity, Infinity}]

3o (-2+y)2

22

Integrate[fl[x, y], {Y, -Infinity, Infinity}]

e-Tlg (-3+x)2

3vV2r

FIx_, y_] := Integrate[Integrate[f[u, v], {u, -Infinity, x}1, {v, -Infinity, y}]
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F[O, 0]
1

a

F[O, Infinity]

1
2

FrInfinity, 0]

1
2

FrInfFinity, Infinity]

1

F1[x_, y_] = Integrate[lIntegrate[fl[u, v], {u, -Infinity, x}], {v, -Infinity, y}]
NF1[x_, y_] :=NIntegrate[lIntegrate[fl[u, V], {u, -Infinity, x}], {v, -Infinity, y}]

NF1[3, 2]

0.333333

ma

Xbar=X1+X2;

p=pl=p2;

oMN2=cg1"2 2 =02"212;
mb

Remove[f2, F2]

f2[x_, 0 ,u_1:=1/7(SqQrt[2Pi] o) EN(-1/ (2) ((X-p)"2/c"2));

F2[x_, 0 _,u_]:

Integrate[f2[u, o, ], {u, -Infinity, X}]

F2[Infinity, o, u] // Simplify

u-u)?2
1 If[Re[c?] >0, /27 \/o2, Integrate|e” =l {u, -@, o}, Assumptions - Re[c?] < 0] |
V2 o
F2[Infinity, 4, 5]
1
F2[u]

F21u]
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f3[Xx _,0 ,pu ]:=1/(Sqrt[2Pi]lclo) Er(-1/(2) ((clx+cCc2-(clu+c2))”2/ (clo)"2));
F3[X_, o_, u_] := Integrate[f3[u, o, u] » Evaluate[D[clu+c2, u]], {u, -Infinity, X}]

F3[Infinity, 4, 5]

1

3.
ma
kK[n_]1:=1/ (2"~ (n/2) Gammal[n/2])
Table[k[n], {n, 0, 10}]
(0 11 1 1 1 1 1 1 1 1 |
TV2n T 27 277 47 342x7 167 154207 967 105+/25 ° 768
TA[X_, n_] :=K[N] X ((n-2) /2) EN(-X/2)
Plot[{f4[x, 10], f4[%x, 51}, {X, 0, 10}];
0.15¢}
0.125
0.1
0.075
0.05}
0.025
2 4 6 8 10
FA[x_, n_] = Integrate[f4[u, n], {u, O, X}]
F4[2, 5]
10
- +Erf[1
e ri[l]
F412, 51 // N
0.150855
m b

Remove[f5, f6, F5, F6]
f5[z_,n_] :=Gamma[(n+1) /2] /Sqrt[nPi] /Gamma[n/2] / (1L +z"2/n)™((n+1)/2)

F5[z_, n_] = Integrate[f4[u, n], {u, -Infinity, z}]
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Plot[{f5[x, 101}, {X, -10, 10}1;

-10 -5 5 10

F6[z_, a_, n_] := Integrate[f5[u, n], {u, a, z}]

?F6
Global "F6
F6[z_,a_,n_] := j:fS[u, n] du
F6[z, a, n]
(-a+2) Gamma[lgn]
] [in[ 0] re[ 25 ) =m0 ] ere[ 2] 201 m[ 2NN 4 o0) ae
-Z -Z -a+Z -a+Z a-2Z
n a n a n a
Im[_;/jz}+Re[a_z]zl||Im[_;lcz]::Re[_a+ ]|\Im[a\_rz}>Re[a_z} y

Im[#} ¢0)

2
zHypergeometncZFl[; 12 . :;’ Zn })

N+ (a<u(-a«z))2)z " .
Integrate| = } , {u, 0, 1}, Assumptions -
([ ) re[ 52 ) =m0 ] ere[ 2 =011 m[2EYT ) 40 ae
n n a
in[ Y0 ire[ B J=1yiam[-YN ) —Re[— 2]
[ 1) = re 225 ] 1 m[ 22200 o] 11| /(v v camal 3 )
a-z: "~ a-z a-z 2
F6[4, a, 6]
(4 -a) < 1127\/— 2662a ( 135+3Oa2+2a4)>
6+a2)52
10648 (-4 +a)

Limit[Evaluate[F6[4, a, 6]], a- -Infinity]

1 1127
2 484+/22
N[%]

0.996441
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Limit[Evaluate[F6[1, a, 6]], a—» -Infinity] //N

0.822041

Limit[Evaluate[F6[0, a, 6]], a-» -Infinity] // N

0.5

Limit[Evaluate[F6[-4, a, 6]], a-» -Infinity] // N

0.00355949

Limit[Evaluate[F6[20, a, 6]], a-» -Infinity] // N

0.999999

Plot[{F6[x, -1000, 101}, {X, -10, 10}];

“10 5 5 10

PIOL[{F6[X, -10710, 101}, {X, -10, 10}1;
0.02
0.015

0.01

0.005 ¢

-10 -5 5 10

F6[2, a, 5]

405 a (25 + 3 a?)
(5 +a2)?

- 243+/5 ArcTan| 2| +243\5ArcTan[i])]/

5 5

((Zfa) (7370+
(243+/5 (-2+a) n)
Limit[F6[2, a, 5], a-» -Infinity]

7‘;§ +ArcTan| % ]

£
2 7
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N[%]
0.94903

4
Remove["'Global ~ "]
flz_,n_] :=Gamma[(n+1) /2] / (Sqrt[nPi] Gamma[n/2]) *1/ (1L +z"2/n)~((n+1)/2);
[z, n]

1
2 (-1-n)
(1+2)% Gamma[ 150 ]

Vn /[ Gammar[ 4]

Flz_,a ,n_] :=Gamma[(n+1) /2] / (Sqrt[nPi] Gamma[n/2])
Integrate[l/ (1 +u”™2/n)~(n+1), {u, a, z}]; F[z, a, n]
1+n
(-a+z) Gamma| > ]
L B B e e e RN LIS R P P
n a n a
[0 iRe[ 2 =1y im[ Y0 ] Re[— 2] |
n a a+i+n 1
[ ] sre[ (25 ] 12N o), Lo
1 3 7?2
z-1en .-l

2
(a HypergeometricZFl[% ,1+n, % . - aT} - z Hypergeometric2Fil|
-1-n

Integrate[(n+ (a+ur:7a+z))2} , {u, 0, 1}, Assumptions -
([ 2] Re[ 525 ) = 211 in[ Y] vRe[ =25 ] 2011 m[ 251N ] 4o as
in[ ") re[ 2 ]a1 i m[—YN ] Re[—2 ]
in[ 3] =rel 525 ] 1 in[ 2] 1o )]]] / (VR v cama[ 51])

Friz, -Infinity, n]

Gamma | 1;”}
1 G 1
If[Re[n] > —%, \/T\é;(;ar?r:g?n[]z +n] +zHypergeometri02F1[%, 1+n, % —Z—nz] .
-1-n
n+u2) , {U, -, z}, Assumptions - Re[n] < 7%“ /(\/ﬁ\/FGamma[%})

Integrate[( .
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= a
[z, 10]
63./5
256 (1+ 222
Plot[f[z, 10], {z, -5, 5}1;
2 4
= b

Fiz, -Infinity, 10]

| g (272103300000000000 Z + 2909907 /10 r (10 + z2)*° + 380 23

(402454500000000 + 17 z2 (7238280000000 + z? (1396620000000 + 13 z? (13901000000 +
11 z2 (111940000 + 6732000 z2 + 263760 z* + 6090 z% + 63 28))))) +

5819814 /10 (10 + z2)*° ArcTan| —Z )
S 15

Plot[F[z, -Infinity, 10], {z, -5, 5}1;

/ (134217728 (10 + 2%)™°)

Remove["'Global " "]
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<< Statistics DescriptiveStatistics”
data=(4.6,4.5,4.3,4.7,4.5,4.6,4.7, 4.5, 4.8}
{4.6,4.5,4.3,4.7,4.5,4.6,4.7,4.5, 4.8}
Length[data]
9
locRep = LocationReport[data]
{Mean » 4.57778, HarmonicMean - 4.57347, Median - 4.6}
dispRep = DispersionReport[data]
{Variance - 0.0219444, StandardDeviation - 0.148137, SampleRange - 0.5,
MeanDeviation - 0.11358, MedianDeviation—- 0.1, QuartileDeviation- 0.1}
mb

Der Mittelwert der Grundgesamtheit misste also mit u = 4.5777... und die Standardabweichung der Grundgesamtheit
mit o = 0.14813657... eingesetzt werden.

u = Mean /. locRep

4_57778

o = StandardDeviation /. dispRep

0.148137

FIX_] 1= SIN[X-X"2]/ (1-X"2) -1/X;

f[X]

1 Sin[X-X2]
X T T1oxe
Tflul
-0.249576
DIFIX], X]

1 (1-2X) Cos[X-X2] 2XSin[X-X2]
Xz " 1-X2 i (1-X2)?

Abs[D[F[X], X]] Abs[aX] /. {X->u, AX - o}

0.0382563
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uY +/- oY =-0.24957639255372532" +/- 0.03825625460156701"



