Another illustration of the Use of
Discrete Distributions Using
Dynamics Ul features

By Nasser Abbasi

Cet ["BarCharts™"1;

i mgeW dt h = 500;
i mageW dt h2 =1 i nageW dt h / 2;

i mmgeW dt hPars1 = 0. 55 %i mrageW dt h;
sliderl mage = {0.40 =i mageW dt hPars1, 20};

i mmgeW dt hPars2 = . 97 %= (i mageW dt h - i mageW dt hPars1);
i mageHl = 110;
i mgeHli n =i mageHl . 65;

i mgeH3 = 60;
i mgeH2 = 200;

cdft : =Style["cunul ative distribution function", Small ]
pnft : =Style["probability mass function", Small ]
sc:=Style["Scale y-axis for PM- to be 1 always", Snall ]
b3 : = Label ed [Checkbox [Dynam c [scal e]], sc, {Right}]

scaleXq: =Style["Zoomin", Snall ]
scal eXql : = Label ed [Checkbox [Dynani c [scal eX]], scal eXq, {Right}]

b3Panel : = Panel [Col um[{b3, scal eXqgl }], | mageSi ze » {i rageW dt hPars2, i mageHli n}]

makePl ot s [di stribution_, pdfLimts_, cdfLimts_, pdf AxesOrigion_,
cdf AxesOrigin_, ticksForPdf _, ticksForCDF_] : = Mdul e[{k, tbl},
(xt bl =Tabl e[ {k, PDF[di stribution, k], 1}, {k, pdf Limts[[1]],pdfLimts[[2]]}]; %)

pdf = General i zedBar Chart [
Tabl e[{k, PDF[distribution, k], 1}, {k, pdfLimts[[1]], pdfLimts[[2]]}],
Bar Styl e » {GrayLevel [0.8]}, AxesOrigi n » pdf AxesOri gi on, AxesLabel - {"x", ""},
Pl ot Range -» {Automatic, If [scale, {0, 1}, All 1}, PlotLabel - pnft,
Ti cks » ti cksFor Pdf , | magePaddi ng -» 30, TicksStyle -» Snmall 1;

cdf = Pl ot [CDF[distribution, k], {k, cdfLimts[[1]], cdfLimts[[2]]1},
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AxesOrigi n » cdf AxesOrigin, PlotLabel -»cdft, AxesLabel -» {"x", ""},
Ti cks » ti cksFor CDF, | magePaddi ng -» 30, TicksStyle -» Snal | ]

(xdi splays final plotax)
set [pdf _, cdf _, label _]:=

Modul e[{}, Label ed[Gid[{{pdf, cdf }}, Alignnent » {{Left, Left}}],
(Styl e[#1, Font Si ze » 10] &) /@l abel, {{Bottom Center}}]]

(fmmmmmm e e - *)
(»finds nean and var of di st *)
(hmmm e e e e e - *)
get MeanVar [p_] : = Modul e[{nean, var}, mean = N[Mean[p], 16];
nmean = Nunber For m[nrean, {9, 7}, NunberPadding - {" ", "0"}1;
var = N[Vari ance[p], 16];
var = Nurmber For m[var, {9, 7}, NunmberPadding - {" ", "0"}1;

{nmean, var }]

(* hack to find COF limt for plotting *)

getLimt([y_, var_]:=Mdule[{to=5}, Wile[(1-y /. var »t0) >0.001, to=to+10]; to]

(hmmmm e e e e - *)
(* hack to find ticks *)
(*k—mmmm e *)

getTicks[from, to_]:=Mdule[{}, If[to-from>10,
{Range[from to, Round[(to-from) /10]], Automatic}, {Range[from to, 1], Autonatic}]]

bsl:=Slider [Dynam c[n], {1, 100, 1}, ImageSi ze » Tiny]

| bsl: =Label ed[bsl, Style["N, Nunber of trials", Small], Left]

I'1'bsl: = {lbsl, Style[Dynam c[n], Small ]}

bs2: =Slider [Dynam c[p], {0, 1, 0.05}, I mageSi ze » Ti ny]

| bs2 : = Label ed[bs2, Style["p, probability of success in each trial", Small ], Left]

I1bs2:={lbs2, Style[Dynam c[p], Snall ]}

par sBi nom al Mai n : = Label ed [
Panel [ Col um[{Row][l | bs1], Row[l|bs2]}], | nageSi ze » {i mageW dt hPars1, i mageHlin}],
Style["Sel ect Distribution Paraneters”, Small ], {{Top, Left}}]

par sBi nom al : = Row[ {parsBinom al Main , b3Panel }]

bi nom al []: = Mdul e[{mean, var, from to, data, dist, x},
di st =Binom al Di stribution[n, pl;
{mean, var } = get MeanVar [di st ];
| f [scal eX, to=getLimt [CDF[dist, x], x], to=110];
from=0;
makePl ot s [dist, {from to}, {-2, to}, {-0.5, 0}, {-1, O}, Automatic, getTicks[-2, to]];
| abel =
"X: Number of successes in n independent trials. Trial has p chance of success";
data = StringJoin["\nMean: np=", ToString[nmean],
"\'tVari ance: n(l-p)p", ToString[var]];
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| abel = Text [Style[StringJoin[label, datal]]l;
Col umm [

{
par sBi nom al , Row[{Panel [Dynani c [pdf ], | mageSi ze » {i rageW dt h2, i mageH2}1],

Panel [Dynam c[cdf ], | mrageSi ze -» {i mageW dt h2, i mageH2}1}

1,
Panel [Dynami c [l abel ], | nageSi ze -> {i mrageW dt h, i negeH3}]

maxLanbda = 30;

spl: =Slider [Dynam c[A], {0.1, maxLanbda, 0.1}, | mageSi ze -» Ti ny]

| spl: =Label ed[spl, Style["A, Mean rate of arrival", Small], Left]
I1spl:={lspl, Style[Dynam c[A], Small ]}

par sPoi ssonMain : =
Label ed [Panel [ Col um[{Row[l | spl]1}], | mageSi ze » {i nageW dt hPars1, i mageHlin}],
Style["Sel ect Distribution Paraneters”, Small ], {{Top, Left}}]
par sPoi sson : = Row[ {parsPoi ssonMai n, b3Panel }]

poi sson[] : = Modul e[{x, nmean, var, from data, to, dist},
di st = Poi ssonDi stribution[A];
{mean, var } = get MeanVar [di st ];
from=0;
| f [scal eX, to=getLimt [CDF[dist, x], x], to=501;
makePl ot s [di st, {from to}, {-2, to}, {-0.5, 0}, {-1, O}, Automatic, getTicks[-2, to]];
| abel ="X: Nunmber of arrivals when average rate of arrival is X";
data = StringJoin["\nMean: =", ToString[nmean], "\tVariance: A=", ToString[var]l];
| abel = Text [Styl e[StringJoin[label, datalll;
Col umm [
{
par sPoi sson,
Row[ {Panel [Dynam c [pdf ], | mageSi ze » {i mageW dt h2, i mageH2}, | nageMargi ns - 0],
Panel [Dynam c[cdf ], | mageSi ze » {i mageW dt h2, i mageH2}, | mageMargi ns -» 0]}
1,
Panel [Dynani c [l abel 1, | mageSi ze -> {i mageW dt h, i mageH3}]

Panel [
Gid[{{Label ed[ PopupMenu[Dynam c[proc], {binom al - "Binomal", poisson - "Poisson"}
1, Style["Select Distribution"], Left]

}, {Dynamic[proc[]]}}]
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Out[39]=
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X: Number of arrivalswhen averagerate of arrival isA

Mean: A= 12.9000000

Variance A= 12.9000000
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