lllustrate the Use of Continouse

Dis

tributions

by Nasser Abbasi

Man
{

i pul ate[di stribution[], {{distribution, doExpDensity, "sel ect distribution"},

doExpDensity -> " Exponential Density",

doGamaDensi tyScal e -> Styl e["Gamma Density (scal e nodel )", FontSize -» 9],
doGammeDensi tyRate -> Styl e["Ganmma Density (rate nodel )", FontSi ze -» 9],
doNornal Di stribution ->"Normal Distribution”,

doUni f ornCont ->"Uniform Di stribution",

doBet aDensity ->"Beta Density",

doCauchy -> " Cauchy",

doStudent T -> " Student T",

doChi Squar e -> " Chi Squar e",

doChi ->"Chi "}, Control Type » PopupMenu,

Control Pl acenent -» Top}, AutorunSequencing -» {6}, Initialization:

{

Get ["BarCharts™"1];

gBernoul li =0;

gBi nom al =1;
gCGeonetric = 2;

gNegat i veBi nom al = 3;
gHyper Geonetric = 4;
gPoi sson = 5;
gExpDensity = 6;
gDebug = Fal se;

Needs [" Hi st ograns™ " ;
Needs ["Bar Charts™"1;

(************************************)
(* processAl | Randonfucnti ons *)
(***********************************)
processAl | Randonfucntions [first PDF_, firstPDFpars_, thefunc_, thefuncPars_, xFrom_, xTo_,
yFrom_, yTo_] : = Mdul e[{func, funcPars, mappi ng, all Sol utions, nSol utions,
yPDFsynbol i ¢, yPDFnuneric, xPDFnuneric, pl, p2, title, z1, z2, | abel, tnp},

| f [gDebug, Print ["xFrom:", xFrom " xTo=", xTo, " yFrom:", yFrom " yTo=", yTo]];
func = Rel easeHol d [t hefunc];

funcPars = Rel easeHol d [t hefuncPars];
mappi ng = Y == f unc;
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nmacContinuous.nb

Qui et
Ret
1

1;

[Check [al | Sol utions = X /. Sol ve[mappi ng, X],
urn[Text ["Unable to find Inverse for function provided!"]]

| f [gDebug, Print ["all Solutions=", all Solutions]];
nSol uti ons = Lengt h[al | Sol uti ons];
I f [nSol utions >2, Return[Text ["Do not know yet how to do equation

with nore than 2 solutions...nmaybe next version.."]11;

yPDFsynbol i ¢ = 0;
yPDFnuneric = 0;

VWi ch[nSol utions =1,

{z1

= (all Solutions /. {Y->y})I[[11];

yPDFsynbol i c = (Abs[D[z1, y]]* PDF[firstPDF, x]) /. {X-»2zl};
yPDFnuneri c = yPDFsynbolic /. firstPDFpars /. funcPars;

I f
b

[gDebug, Print ["yPDFnuneric", yPDFnunmericll;

nSol utions =2,

{z1
z2
| f

=all Solutions[1] /. {Y>V};
=all Solutions[2] /. {Y->YV};
[gDebug, Print ["z1l=", z1, "z2=", z2]];

tnp = (PDF[firstPDF, x] /. {X->2z1}) + (PDF[firstPDF, x] /. {Xx->2z2});
yPDFsynbol i ¢ = Abs [D[z1, y]] *tnp;

| f

[gDebug, Print ["yPDFsynbolic=", yPDFsynbolic]];

yPDFnuneri c = yPDFsynbolic /. firstPDFpars /. funcPars;

I f

}
1

[gDebug, Print [yPDFnuneric]l;

xPDFnuneric = PDF[firstPDF, x] /. firstPDFpars;

pl =

Pl
Pl
1
titl

{

Pl ot [ xPDFnuneric

{X, XFrom xTo},

ot Range -» {Al |, {yFrom yTo}},
ot Styl e -» Red

e=Gid[

{"", "Synbolic", "Numeric"},
{Style["X", Red],

Styl e[Text [PDF[first PDF, x]], Red], Text [Styl e[xPDFnuneric, Red]]},

{"Y", Text [yPDFsynbolic], Text [yPDFnuneric]}

}

Frame -» Al I,
Spaci ngs -» 1,

I;

p2 =

ItenSize » {Full, Full}

Pl ot [ yPDFnuneric, {y, xFrom xTo}, Pl otRange » All 1;

| abel = Row[{Style["X", Red], Style["->Y", Black]}];
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(**************************************)
(* Gana for funnctions of R V. *)
(**************************************)

processGammeDensi t yRat e [| anbda _,

al pha_, thefunc_, thefuncPars_, width_, yaxis_]:
{firstPDF, firstPDFpars, xFrom xTo, yFrom yTo},

firstPDF =GammaDi stribution[a, al;
firstPDFpars = {A > | anbda, a- al pha};

yTo =.3;

yTo = N[yTo + yaxi s];
yFrom= 0;

XTo = 60;

XTo = N[xTo +wi dt h];
xFrom=0;

processAl | Randonfucnti ons [fi r st PDF,
first PDFpars, thefunc, thefuncPars, xFrom xTo,
K

(**************************************)
(* X=Uni form R. V. *)

(**************************************)

nmacContinuous.nb

Return[Gid[{{title}, {Show[{pl, p2}, PlotlLabel -»1|abel, | mageSi ze » {500, 300}1}}11]

= Modul e[

yFrom yTo]

processUni f ornCont [them n_, themax_, thefunc_, thefuncPars_, width_, yaxis_]:=Mdul e[

{firstPDF, firstPDFpars, xFrom xTo, yFrom yTo},

firstPDF = Uni fornDistribution[{m n, nax}];
firstPDFpars = {m n -»them n, max » t henax};

yTo = 1. 5;
yTo = N[yTo +yaxi s1];
yFrom= 0;

xTo =t hemax;
XTo = N[xTo +w dt h];
XFrom=t hem n;

processAl | Randonfucnti ons [fi rst PDF,
first PDFpars, thefunc, thefuncPars, xFrom xTo,
1
(**************************************)
(* Exp for funnctions of R V. *)

(**************************************)

processExp[l anbda_, thefunc_, thefuncPars_, width_
{firstPDF, firstPDFpars, xFrom xTo, yFrom yTo},

firstPDF = Exponential Di stribution([a];
firstPDFpars = {A - | anbda};

yFrom yTo]

, yaxis_]:=Mdul e[
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yTo = 5;

yTo = N[yTo + yaxi s1];
yFrom= 0;

xTo = 5;

XTo = N[xTo +w dt h];
XFrom= 0;

processAl | Randonfucnti ons [fi rst PDF,
firstPDFpars, thefunc, thefuncPars, xFrom xTo, yFrom yTo]

1

(**************************************)

(* Normal for funnctions of R V. *)

(**************************************)
processNornal [mean_, std_, thefunc_, thefuncPars_, centerAround_, width_, yaxis_]:=
Modul e[ {first PDF, firstPDFpars, xFrom xTo, yFrom yTo},

first PDF = Normal Di stribution[u, o];
firstPDFpars = {u » nmean, o-std};

yTo = PDF[first PDF, x] /. firstPDFpars /. X -» nean;
yTo =yTo +.1=xyTo;

yTo = N[yTo + yaxi s];

yFrom= 0;

XTo = nean + 10 st d;

XTo = N[xTo +wi dt h];
xFrom=nmean - 6 st d;
XFrom= N[xFrom-w dt h];

processAl | Randonfucnti ons [fi rst PDF,
firstPDFpars, thefunc, thefuncPars, xFrom xTo, yFrom yTo]
1

(*****************************************)
(* style function *)
(*****************************************)

st [text _, fontSize_?NunberQ] : =Style[text, FontSize »fontSizel];

(*****************************************)
(* Start of continouse R V. *)
(* Exponential Density *)
(*****************************************)

expDensity[A_, maxT_] : = Modul e[{n‘ean, var, nmedian, title, pl, p2, t},
| f [gDebug, Print ["Enter expDensity[]"11;

mean = Mean [Exponenti al Di stri bution[A]];

var = Vari ance [Exponenti al Di stri bution[A]];
medi an = N[Log [2] / A];

title="f (t)=ae™ Mean: ; =" <>ToString[mean] <>
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"\nVariance: = =" <>ToStri ng[var] <>" Median:

Py 2

pl = Pl ot [PDF[Exponential Di stribution[a], t], {t, O, maxT},
Frame - True,
FrameLabel - {{st["f (t)", 10], None}, {None, st [title, 10]}},
| mageSi ze » {250},

Pl ot Range - Al |

1

title="\nCDF\nl-e™";

p2 = Pl ot [CDF[Exponenti al Di stribution[a], t], {t, O, maxT},
Frame - True,
FranmeLabel - {{st ["F(t)", 10], None}, {None, st[title, 10]1}},
| mageSi ze » {250},

Pl ot Range - Al |

IN

Label ed[Gid[{{pl, p2}},
Al'i gnnent - {Top, Top},
Frame -» None,
Spaci ngs - 2,
ItenSize » {Full, Full}
1, st ["Special case of Gamma density when Shape paraneter is 1
and scal e paraneter the mean interval between arrivals", 10]

]

doExpDensity[] : = Mdule[{},
| f [gDebug, Print ["Enter doExpDensity[1"11;
Mani pul at e [expDensity [A, | f [maxT =0, maxT = 0.001, naxT]],
{{A, .8, "Failure rate? Failure per unit tinme? x="},
0.01, 10, .01, Appearance - "Label ed"},

nmacContinuous.nb | 5

<>ToString[nmedi an];

{{mexT, 5, " [display] adjust tine scale"}, 0.0, 100, .1, Appearance - "Label ed"},

Cont i nuousActi on -» True

]

1
(*****************************************)
(* Ganmma Density scal e *)
(» a=SHAPE, B=scale *)

(*****************************************)

gamraDensityScal e[B_, a_, maxT_] : = Modul e[{nean, var, nedian, title, pl, p2, h},

| f [gDebug, Print ["Enter gammaDensity[]"1];

mean = Mean[GanmaDi stri bution[a, B]];
var = Vari ance [GammaDi stri bution[a, B]1;

t
“t|e="9(t)=mt"“l e tx 0\nMean:ia B8 =" <>

ToString[mean] <>" Variance: a p?=" <>ToString[var];

pl = Pl ot [PDF[GanmaDi stribution[a, B8], t], {t, 0.0001, naxT},
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Frame - Tr ue,

FraneLabel -» {{st ["g(t)", 10], None}, {None, st[title, 10]}},
| mageSi ze » {250},

Pl ot Range - Al |

1

I‘[a, 0, %]
title="\nCOF (t )\t —m8 ——";
T'[o]

p2 = Pl ot [COF[GammuaDi stribution[a, B], t1, {t, 0, maxT},
| mageSi ze » {250},
Frame - True,
FranmeLabel - {{st ["F(t)", 10], None}, {None, st[title, 10]1}},
Pl ot Range - Al | T;

Label ed [Grid[{{pl, p2}},
Alignnment - {Top, Top},
Franme -» None,
Spaci ngs - 2,
ItenSi ze » {Full, Full}
1. st]
"Reprenent the probability of the o' arrival when arrivals are produced by Poisson
process and arrival rate with nean A. Used in queuing nodels, flow of
itens through manufacturing, |oad on web servers,tel ecom exchange", 10]

]
]

doGanmmaDensi tyScal e[] : = Modul e[ {3},
| f [gDebug, Print ["Enter GanmaDensity[]1"11;
Mani pul ate[l f [ ==0, B=0.0001]1; If [a==0, a=0.00017;
gammuaDensi tyScal e [B, a, |f [maxT =0, maxT = 0. 001, maxT]],
{{B, 1, "Scal e paraneter p="}, 0, 10, .1, Appearance - "Label ed"},
{{a, 5, "Shape paraneter a="}, 0, 10, .1, Appearance - "Label ed"},
{{maxT, 20, " [display] adjust x-axis (operating tine)"},
0.0, 500, .1, Appearance - "Label ed"},
Cont i nuousActi on -» True
1
1

(*****************************************)
(* Gamma Density rate *)
(» a=SHAPE, x=rate *)
(*****************************************)

gamreDensityRate[Ax_, a_, maxT_] : = Modul e[{r’rean, var, nedian, title, pl, p2, h},
| f [gDebug, Print ["Enter gammaDensity[]1"11;

mean = Mean[GammaDi stribution[a, 1/2]1;
var = Vari ance [GamaDi stribution[a, 1/2]1;

ti“e="<§1(t)=r’(‘;)t"“1 e tz O\nMean:a ; =" <>

2
ToString[nmean] <>" Variance: « (%) =" <>ToString[var1;
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pl = Pl ot [PDF[GanmaDi stribution[a, 1/a], t], {t, 0.0001, naxT},
Frame - True,
FraneLabel -» {{st ["g(t)", 10], None}, {None, st [title, 10]}},
| mageSi ze » {250},

Pl ot Range - Al |

IN

. Tla, 0, At]
title="\nCOF(t )\t —M —~";
I'[o]

p2 = Pl ot [CDF[GammaDi stribution[a, 1/2], t], {t, O, maxT},
| megeSi ze » {250},
Franme -» True,
FraneLabel - {{st ["F(t)", 10], None}, {None, st[title, 10]}},
Pl ot Range -» Al | 1;

Label ed [Grid[{{pl, p2}},
Al'i gnnent - {Top, Top},
Frame -» None,
Spaci ngs - 2,
ItenSize » {Full, Full}
1, st
"Reprenent the probability of the o' arrival when arrivals are produced by Poisson
process and arrival rate with nean A. Used in queuing nodels, flow of
itenms through nmanufacturing, |oad on web servers,tel ecom exchange", 10]

]
]

doGammaDensityRate[] : = Modul e[{},

| f [gDebug, Print ["Enter doExpDensity[]1"11;

Mani pul ate[l f [x==0, A =0.0001]1; If [a==0, a=0.00017;

gamuaDensi tyRate[A, a, | f [maxT =0, maxT = 0. 001, maxT]],

{{A, 1, "rate paranmeter ="}, 0, 10, .1, Appearance - "Label ed"},
{{a, 5, "Shape paraneter a="}, 0, 10, .1, Appearance - "Label ed"},
{{maxT, 20, " [display] adjust x-axis (operating tine)"},
0.0, 500, .1, Appearance - "Label ed"},

Cont i nuousActi on -» True

(*****************************************)
(* Normal Di stri bution *)
(*****************************************)
normal Di stribution[u_, var_]: = Mdul e[{naxX, X, title, p1, p2, pts, h, o},
| f [gDebug, Print ["Enter normal Distribution[]"17;
o=2Sqgrt [var];
maxX = 10;
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ttle=@id[{{"f p0=—ie 0/ _amexsa’),

oV 2rx

{Gid[{{"Mean u=" <>ToString[u], "Median=" <>ToString[u]},
{"Mode=" <>ToString[u], "Variance o®=" <>ToString[var]}}] }}
Al'i gnment - Left,
Frame -» None,
Spaci ngs - 1,
ItentSi ze » {Ful | }];

pl = Pl ot [PDF[Normal Di stribution([u, o], x1, {X, -3 *xo, u+ 30},
Frame - True,
FranmeLabel - (Style[#, FontSize »12] &/e {"x", "f (x)", title}),
| mageSi ze » {250},

Pl ot Range - Al |

N

p2 = Pl ot [CDF[NorrraID’stribution[u, ol, X1, {X, -3 xo, u+ 30},

| mageSi ze » {250},
Franme -» True,

Fr aneLabel - [Styl e[#, FontSize »12] & /e

1 u
{x "F(x)", Text ["\nCDF(x)\t 5(1+Erf [W])\n"]}),
(o}

PIotRange-»AlI];

Gid[{{pl, p2}},

Al'i gnnent - {Top, Top},
Frame -» None,

Spaci ngs - 2,
Itenti ze » {Full, Full}
]

]

doNor mal Di stribution[] :=Mdule[{},

| f [gDebug, Print ["Enter doExpDensity[]1"11;

Mani pul at e [nor mal Di stribution([u, var],
{{®, O, "Mean pu="}, 0, 100, .1, Appearance - "Label ed"},
{{var, .5, "Variance ¢’="}, 0.01, 100, .05, Appearance - "Label ed"},
Cont i nuousActi on - True

]
|E

(*****************************************)
(* Beta Density *)
(*****************************************)
bet aDensity[a_, B_]: = Mdul e[{t itle, pl, p2, mean, var, X},
| f [gDebug, Print ["Enter betaDensity[]1"]1];
mean = N[Mean[BetaDi stri bution[a, B1]1];
var = N[Vari ance[BetaDi stribution[a, B]]];
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~1+ ~l+a a
title="f (x)=”‘;’# 0sx <1\ nMean: =" <>
et ala, B] o+ B
. ap )
ToString[nean] <>" Var: =" <>ToString[var];

(@a+B)2 (L+a+B)

pl = Pl ot [PDF[BetaDi stribution[a, B], X], {X, 0, 1},
Franme -» True,
FraneLabel - {{st ["f (x)", 10], None}, {None, st[title, 10]}},
| mageSi ze » {250},
Pl ot Range - Al |

1

title=Text ["\nCDF(x)\n\nBet aRegul ari zed [X, a, B]1"];
p2 = Pl ot [CDF[BetaDi stribution[a, B], X], {X, 0, 1},
| mageSi ze » {250},
Frame - True,
FraneLabel - {{st ["F(x)", 10], None}, {None, st[title, 10]1}},
Pl ot Range - Al | 1;

Label ed[Gid[{{pl, p2}},
Al'i gnnent - {Top, Top},
Frame -» None,
Spaci ngs - 2,
ItenSi ze » {Full, Full}
1. st
"Verstile distribution over finite field. Used to represent quantities whose val ues
are restricted to specific interval. Area of applications: Tol erance
limts, quality control, reliability ", 10]

]

doBet aDensity[] :=Mdule[{},

| f [gDebug, Print ["Enter doExpDensity[1"11;

Mani pul at e [betaDensity[If [a =0, a=10"-6, a], If[B=0, B =10"-6, B]1],
{{a, 6, "a="}, 0, 100, .05, Appearance - "Label ed"},
{{B, 2, "B="3, 0, 100, .05, Appearance - "Label ed"},
Cont i nuousActi on - True

1

1

(*****************************************)
(* Cauchy *)
(*****************************************)

cauchy[a_, b_, maxX_] : = Modul e[{titl e, pl, p2, x},
| f [gDebug, Print ["Enter betaDensity[]1"1];

a
title="f (x) is propertional to (1+(X;)2) \nMean: | ndeterninate" <>

" Var: Indetermnate=";
pl = Pl ot [PDF[CauchyDi stribution[a, b], x], {Xx, -maxX, maxX},
Frame -» True,
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FranelLabel -» (Style[#, FontSize -» 10] &/e {"x", "f (x)", title}),
| mageSi ze » {250},

Pl ot Range - Al |

1;

p2 = Pl ot [CDF[CauchyDi stribution[a, b], x1, {x, -maxX, maxX},

| mageSi ze » {250},
Frame - Tr ue,
FraneLabel -

1 ArcTan['b+X]
Styl e[#, FontSize - 10] &/@{"x", "E(x)", Text [”CDF(x)\nE+—

"I}

7T

PIotRange-»AlI];

Gid[{{pl, p2}},

Al i gnnent - {Top, Top},
Frame - None,

Spaci ngs - 2,
Itenti ze - {Full, Full}
]

]

doCauchy [] : = Modul e[{},

| f [gDebug, Print ["Enter doCauchy[]1"]11;

Mani pul at e [cauchy[a, If [b =0, b=10"-6, b], maxX],
{{a, 0, "Location paranmeter a="}, -1000, 1000, .1, Appearance - "Label ed"},
{{b, 20, "Scal e paraneter b="}, 0, 100, .05, Appearance - "Label ed"},
{{maxX, 200, " [display] control max x range="}, 0, 5000, 1, Appearance - "Label ed"},
Cont i nuousActi on -» True

1
1

(*****************************************)
(* Student T *)

(*****************************************)
student [n_] : = Modul e[{t itle, pl, p2, x, maxX =6, nmean, var},

| f [gDebug, Print ["Enter student[]"]1];
mean = Mean [St udent TDi stri bution[n]];
var = Variance [Student TDi stri bution[n]];
(=)*
Vn Beta[%, %]

title =Text ["f (X) \nMean: (0 If n>1) =" <>

ToString[nmean] <>" Var: ( if n»2) =" <>ToString[var]];

n-2

pl = Pl ot [PDF[Student TDi stri bution[n], x], {X, -maxX, maxX},
Frame - True,
FraneLabel -» (Style[#, FontSize -»8] &/e {"x", "f (x)", title}),
| mageSi ze » {250},

Pl ot Range - Al |

I
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p2 = Pl ot [CDF[St udent TDi stribution[n], x1, {X, -maxX, maxxX},

| mageSi ze » {250},
Frame - Tr ue,

Fr aneLabel - [Styl e[#, FontSize »10] &/e {x "Fx)",

. 1 Lari n n 1 ) .
Text [ \nCDF(x)\n\nE (1+Bet aRegul ari zed [ 2,l, 2 E] Sign[x]) }]

n+xXx

PIotRange-»AII];

Gid[{{pl, p2}},

Al i gnnent - {Top, Top},
Frame -» None,

Spaci ngs - 2,
Itenti ze » {Full, Full}
]

]

doStudent T[] : = Modul e[{},
| f [gDebug, Print ["Enter doStudentT[]"11;
Mani pulate[lf [n= 0, n=N[10"-6]]; student [n],
{{n, 1, "nunber of degress of freedom (positive real nunber) n="},
0, 15, .001, Appearance - "Label ed"},
Conti nuousAction -» True
]
1
(*****************************************)
(* chi square *)

(*****************************************)
chisquare[n_, maxT_] : = Modul e[{t itle, pl1, p2, t, nean, var},

| f [gDebug, Print ["Enter Chi Square[]"11;
mean = Mean [Chi SquareDi stribution[n]];
var = Vari ance [Chi SquareDi stri bution[n]];

titIe:Text[

n
2-1/2 gtz ¢T3

"f(t) \nMean: n=" <>ToString[nmean]" Var: 2 n=" <>ToString [var]];

Gan‘n‘a[;]

pl = Pl ot [PDF[Chi SquareDi stribution[n], t], {t, -maxT, maxT},
Frame - Tr ue,
FranmeLabel - {{st ["f (t)", 10], None}, {None, st[title, 10]1}},
| mageSi ze » {250},

Pl ot Range - Al |

1.

n t
title = Text ["\nCDF(t Y\ n\ nGanmaRegul ari zed[z, 0, E]" ;

p2 = Pl ot [CDF[Chi SquareDi stribution[n], t], {t, -maxT, maxT},
| mageSi ze » {250},
Franme -» True,
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FranelLabel - {{st ["F(t)", 10], None}, {None, st[title, 10]1}},
Pl ot Range - Al | 1;

Label ed[Gid[{{pl, p2}},
Al'i gnnent - {Top, Top},
Frame -» None,
Spaci ngs - 2,
ItenSize » {Full, Full}
1
st ["Speci al case of a Ganmm distribution when shape paraneter set to the degrees of
freedom divided by 2 and scale paraneter is set to 2.", 10]

]

doChi Square[] : = Modul e[{},
| f [gDebug, Print ["Enter doChi Square[]"11;
Mani pul ate[lf [n== 0, n=N[10”-6]]; chisquare[n, maxT],
{{n, 5, "nunber of degress of freedom (positive real nunber) n="}, 0, 100, . 001,
Appear ance - " Label ed" },
{{mexT, 10, " [display] control nmax t range="}, 0, 1000, 1, Appearance - "Label ed"},
Conti nuousAction -» True
]
1
(*****************************************)
(* Chi *)
(*****************************************)

chi [n_, maxX_] : = Modul e[{titl e, pl, p2, x, nmean, var},

| f [gDebug, Print ["Enter Chi []"1];
mean = N[Mean[Chi Distribution[n]]];
var = N[Vari ance[Chi Distribution[n]]];
| Pt et T Gam[l
title=Text ["\t\tf (Xx)z=———\nMan ————— ="
Ganma [ 7] Gana [ 7]

<>

| ,, canma [4]" canma[ %] | |
ToString[nean] <> Var 2 (- S+ ” )= <>ToStr|ng[var]],

pl = Pl ot [PDF[Chi Di stribution[n], x], {Xx, -maxX, maxX},
Franme - True,
FrameLabel - (Style[#, FontSize »8] &/@ {"x", "f (x)", title}),
| mageSi ze » {300},

Pl ot Range - Al |

1

p2 = Pl ot [CDF[ChiDistribution[n], x1, {X, -maxX, maxX},

| mageSi ze » {250},
Franme -» True,

FranelLabel - [Styl e[#, FontSize » 10] & /@
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n x?
{x "F(x)", Text ["\ nCDF\ n\ nGammaRegul ari zed [E, 0, ?]]}]

PIotRange-»All];

Gid[{{pl, p2}},

Ali gnnent » {Top, Top},
Franme -» None,

Spaci ngs - 2,
ItenSi ze » {Full, Full}
]

]

doChi []: = Mdule[{},
| f [gDebug, Print ["Enter doChi [1"1];
Mani pul ate[If [n= 0, n=N[10"-6]]1; chi [n, maxX],
{{n, 5, "nunber of degress of freedom (positive real nunber) n="}, 0, 100, . 001,
Appear ance - " Label ed" },
{{maxX, 10, " [display] control nmax x range="}, 1, 1000, 1, Appearance - "Label ed"},
Cont i nuousActi on - True
1
1

(*****************************************)
(* Uni f orm Cont i nous *)
(*****************************************)

uni f ormCont [m nX_, maxX_, scal e_] : = Modul e[{t itle, pl, p2, x, mean, var},
I f [gDebug, Print ["Enter uniformCont []"1];

mean = N[Mean[Uni fornDi stribution[{m nX, maxX}111];
var = N[Vari ance[Uni fornDi stribution[{m nX, maxX}111;

) 1 max + nmn
title=Text ["\t\tf (X) =——\nMean T=" <>
max - mn

1
ToString[nean] <>" Var E (max-m n)2=" <> ToStri ng [var]];

pl = Pl ot [PDF[Uni fornDi stribution[{m nX, maxX}], x], {X, m nX-0.1m nX, maxX+0.1 naxX},
Franme -» True,
FraneLabel -» (Style[#, FontSize -»8] &/e {"x", "f (x)", title}),
| mageSi ze » {250},

Pl ot Range - Al |

1

p2 = Pl ot [COF[Uni formDi stribution[{m nX, maxX}1, x1, {X, m nX, maxxX},
| mageSi ze » {250},
Frame - True,
FranelLabel -» (Style[#, FontSize -» 10] &/e {"x", "F(x)", Text ["\nCDF\n"1}),
Pl ot Range -» Al | 1;

Gid[{{pl, p2}},
Al'i gnnent -» {Top, Top},
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Frame -» None,

Spaci ngs - 2,

Itenti ze » {Full, Full}
]

]

doUni fornCont [] : = Modul e[{},
I f [gDebug, Print ["Enter doUnifornCont [1"1];

Mani pul ate [I f [max > mi n, uni fornCont [m n, max, scal e], Text ["M n nmust be <= Max"11],
{{mn, 2, "mn="}, -1000, 1000, 0.01, Appearance - "Label ed"},
{{mex, 10, "max="1}, -1000 + 0. 01, 1000 + 0. 01, 0.01, Appearance - "Label ed"},

{{scal e, False, "Scale P(x) axis to be 1 always"},
Cont i nuousActi on -» True

1
1

select distribution Exponential Density

{True, Fal se}},

2.73

Failure rate? Failure per unit time? A= U

15.1

[display] adjust time scale

M
o

f(h=2e™ Mean:1 =0.3663

Variance: %z =0.134176 Median: =2 =0.2539

out[1]=
251

201

15

f(t)
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