Attempt to make function of random variables Ul. The ideais that one will enter afunction Y of arandom variable X and see the
transformation on the screen. It works for basic functions, but this still needs much work to make it of more use. This was
something | was trying.

by Nasser Abbasi 2007

Mani pul ate[process [firstPDF, func, funcPars, firstPDFpars, center Around, w dth, yaxis],

{{firstPDF, 1, "Sel ect X random variable density distribution fx(x):"},
{1-"Normal", 2 ->"Exponential", 3-"Gamm"}, Control Type -» PopupMenu},

{{firstPDFpars, Hol dForm[{u > 1, o-1}],
"Type in nunerical values for all parameters for above distribution:"},
Control Type -» InputField[]},

{{func, Hol dForm[a X+ b], "Type in the random variable function: Y="},
Control Type -» InputField[]},

{{funcPars, Hol dForm[{a -2, b~ 4}],
"Type in numerical values for any unknowns in function above:"},
Control Type » InputField[]},

{{centerAround, 0, "[x axis] centered around? ="}, -100, 100, 1, Appearance - "Label ed"},
{{width, 33, "[x axis] wdth around center? ="}, 0.001, 500, 0.1, Appearance - "Label ed"},
{{yaxis, 5, "[y axis] adjust? ="}, 0.0001, 500, 0.1, Appearance - "Label ed"},
Initialization:
{
gDebug = Fal se;
(*******************************************)
(* getXParaneters *)
(*******************************************)
get XParaneters [firstPDFID_] : = Modul e[{S},
VWhich[firstPDFI D=1, s = Row[{"Mean=", Text [Mean[Normal Di stri bution[y, o]1],
" Variance=", Text [Variance[Normal Di stribution[u, o]1]1}1,
firstPDFID==2, s =Null,
True, s = Nul |
1;
S
1
(*******************************************)
(* get Normal Paranet ers *)
(*******************************************)
get Nor nal Par anet er s [yPDFsynbol i ¢ _] : = Modul e[{s, var, nmean, tnp},
tnp = Del et eCases [yPDFsynbolic, 1/Sqrt [2Pi ]];
| f [gDebug, Print [tnp]];
tnp = Del et eCases [tnmp, Exp[X_]11;
| f [gDebug, Print [tnp]];
var = Denom nat or [tnp];
| f [gDebug, Print [var]];
var =var " 2;
tnp = Cases [yPDFsynbol i ¢, Exp[Xx_] » X];
| f [gDebug, Print [tnp]];
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tnp =tnp %2 o
tnp = Cases [tnp, - (X_)"2-Xx];
| f [gDebug, Print [tnp]];

tnp=Firste@Solve[tnp =0, y]I;

nean =y /. tnp;

| f [gDebug, Print [mean]];

s = Row[{" Mean=", Text [mean], " Variance=", Text [var]}]

I;

(*******************************************)
(» getYParaneters *)
(*******************************************)
get YPar anet er s [yPDFsynbolic_, firstPDFID_] : = Mdul e[{s},
VWi ch[firstPDFI D=1,
s = get Nor mal Par anet er s [yPDFsynbolic], firstPDFID==2, s=Null, True, s =Null7J;
S
K

(*******************************************)
(* sim *)
(*******************************************)
simifirstPDF_, func_, funcPars_, firstPDFpars_, centerAround_,
width_, firstPDFID_, yaxis_]:=NMdule[{z, pl, p2, title, yPDFsynbolic,
yPDFnumeri c, xPDFnuneric, sy, sx, nSolutions, i, all Solutions, tnmp, sign},

| f [gDebug, Print ["func= ", func]];
al |l Sol utions =X /. Sol ve[func, X];
nSol utions = Lengt h[al | Sol utions];
yPDFsynbol i ¢ = 0;

yPDFnuneric = 0;

For[i =1, i =nSolutions, i ++,
{
z=allSolutions[il] /. {Y->Vy};
| f [gDebug, Print ["solution is ", z]];
tmp = D[z, y] PDF[firstPDF, x] /. {X->2};
| f [gDebug, Print ["tnp ", tnp]];
| f [nSolutions >1, If[MdI[i, 2] =0, sign= (1), sign=(-1)], sign=(1)1;
| f [gDebug, Print ["sign is ", sign]l;
yPDFsynbol i ¢ = yPDFsynbol i ¢ + (sign=tnp);
| f [gDebug, Print ["Now yPDFsynbolic ", yPDFsynbolic]l;
tmp=tnmp /. firstPDFpars;
tnp =tnp /. funcPars;
yPDFnuneri ¢ = yPDFnuneri ¢ +sign*tnp;

| f [gDebug, Print ["yPDFsynmbolic ", yPDFsynbolic]l;
| f [gDebug, Print [*"yPDFnumeric ", yPDFnunericll;
}
IN

| f [gDebug, Print ["*xyPDFsynmbolic ", yPDFsynbolic]];
| f [gDebug, Print [" xxyPDFnuneric ", yPDFnunericli;
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xPDFnuneric =Sinplify[ PDF[firstPDF, x] /. firstPDFpars];
yPDFsynbolic =Sinplify[yPDFsynbolic];
yPDFnuneric = Sinplify[yPDFnuneric];

pl = Pl ot [ xPDFnuneric
, {X, centerAround -width/2, center Around +wi dth/2},
Pl ot Range -» {Al |, {-yaxis, yaxis}},

Pl ot Styl e » Red

1

(*sy=get YPar anet er s [yPDFsynbol i c, first PDFI D]; *)
sx = get XPar anmet er s [fi rst PDFI D];

title=Row[{"fx(x)=", Text [PDF[firstPDF, x]], " =", Text [xPDFnuneric], "\t",
sx, "\n",
"fy(y)=", Text [yPDFsynbolic], " =", Text [yPDFnumeric]}];

p2 = Pl ot [ yPDFnuneric, {y, centerAround -width/2, centerAround +w dth/2},
Pl ot Range -» {Al |, {-yaxis, yaxis}}];

Show[ {pl, p2}, PlotLabel »title]

I;

(*******************************************)
(+ process *)
(*******************************************)
process[firstPDFID_, func_, funcPars_, firstPDFpars_, centerAround_, width_, yaxis_]: =
Modul e[ {firstPDF, firstPDFpars2, func2, mappi ng, funcPars2},

(*si m[firstPDF, func, funcPars, firstRpars]x)

I f [funcPars == Nul |, funcPars = {}];

Which[firstPDFID==1, firstPDF = Normal Di stribution[u, o],
firstPDFI D==2, firstPDF =Exponential Distribution[a], True, firstPDF =07;

func2 = Rel easeHol d [func];
funcPars2 = Rel easeHol d [funcParsT;
firstPDFpars2 = Rel easeHol d [firstPDFparsi;

mappi ng = Y = func2;
si m[first PDF, mappi ng, funcPars2,

first PDFpars2, centerAround, w dth, firstPDFID, yaxis]
1
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Select X random variable density distribution fx(x): Normal
Type in numerical values for all parameters for above distribution: | {u—> 1, 0 -1}
Type in the random variable function: Y= ' aX+b
Type in numerical values for any unknowns in function above: | {a—2, b - 4}
[x axis] centered around? = B 0
[x axis] width around center? = :G 33
[y axis] adjust? = cD 0.4
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