Quick reference to Mathematica

B Getting started

?Command - givesafairly detailed description of a command.
e.g. ?Plot tellsyou all about thiscommand. Y ou can use* asawildcard,
for instance ?* Plot* givesalist of al commands with Plot in their name.
* - Times command (2* 3 gives 6)
A - Power command (23 gives 8)
n! - factoria (3! gives6)
{} -denotesalist eg{2,3,4}
() - Placesvariablestogether eg (1+x)/(1-x) takes 1+x over 1-x
[] - Generally used to denote afunction of something else
f /. objectl -> object2
- tells Mathematica to make replace object1 with object2 in the function
eg 3*x"2 [. x -> 2*y+z gives 3*(2*y + z)"2

Qut [ %unber] - Thiscommand allows you to reuse a function that you
have already described, eg:

In[1]:=3*x"2

Out[1]= 3*x"2

IN[2:=0f Qut [ 1], X]

Out[2]=6* x

Df Qut [ 1], x] takesthe derivative of the first output (3*x"2) as a function of x.

Part[ eqn,i] - Grabs theith part of egneg Part[3x"2+x"3, 2] gives X3



B Functions and constants in Mathematica
(A small fraction!)

Abs[ x] -Takesthe absolute value of x

E - Theexponential constant 2.71838. E~( x) can beinvoked using Exp[ Xx]
| - The sgquare root of negative 1.

I nfinity -Sef-explanatory.

Log[ x] -Takesthe natural log of x

Log[ b, x] -Takesthelog of x inbaseb

P -3.14159...

Sin[x], Cos[x], Tan[x] -trigonometricfunctions
ArcSin[x], ArcCos[x], ArcTan[Xx] - inversetrigonometric functions

Sgrt[x] - Thesguareroot of x

B \Writing equationsin Mathematica

x=y - Setsxtoyimmediately and from then on (use Clear[x] to unassign x)
eg plotl = Plot[x"2,{x, 0, 10}] assignsthe namepl ot 1 to aplot

X: =y - Doesnothing until x is called, at which point x is assigned the value y
==y - Testswhether x equalsy BUT makes no assignment

f[x ]:= -Thisishow you define afunction (called "f") of x
egf[x ] := x"2

f[ x] - Thisgivesthe function evaluated at x.
egf[ 3] gives9 inthe above example

f[x,y,...]= - Thisis how you define afunction of several variables



Ml A list of helpful commands

Array[f, n] -makesalistby callingthefunctionf ntimes
{f[1], f[2], ...f[n]} wheref is defined previously as f[x_]:= stuff.

Array[f, {nl, n2}] -makesamatrix (f must beafunction of two variables).

Cl ear[synbol 1, synbol 2, ..] -clears variable or function definitions
e.g. Clear[x,y,popl, f...]

D[ f, x] -takesthepartial derivative of f with respect to x - e.g. D[x"2+y Log[X], X]
Df, {x, n}] -takesthenth derivativewith respecttox -e.g. D[x"2+y Log[X]{X,2}]

DSol ve[ egn, y[Xx], Xx] - solvesdifferential equation for y as afunction of x
(SYMBOLICALLY) eg. DSolvely'[x] ==k Yy, y[X].,X]

DSol ve[ egns, {yl,vy2,y3,..}, X] sameasabove but for asystem of egns
e.g. pred-prey equations DSolve[{y'[X] == k y-X, Z'[X]==x+Z}, {Y[X],Z[X]}, X]

NDSol ve[ egns, vy, {X, xm n,xmax}] - sameas DSolve but seeks solution
NUMERICALLY - eg. NDSolve[{y’[x] ==4 y[X], y[3]==62}, y[X], {X, 0,20}]

Expand[ expr ] - expands an expression e.g. Expand[(1+x)"2] gives 1+2x+x"2
Eval uat e[ obj ect] - evaluates asymbolic object like interpolating functions
Fact or [ pol ynom al ] - self explanatory - e.g. Factor[x"2 + 2 x + 1]

For[start,test,increnent, body] - repeats procedure "body", starting
from "start" until the "test" condition is met, adding "increment" each time.
e.g. For[i=1,i<10,i=i+1,Print[i]] prints out the integers 1 through 9.

Fi ndRoot [ eqnl==eqn2, {x, xO0}] - searchesfor numerica root of egnl==eqn2
starting at X0 e.g. FindRoot[Log[x] + x + Arctan[x] == 0, {x, 4}] triesto find
X that satisfies this very ugly - impossible to solve by hand equation, starting at x=4.

| nt egrate[f, x] -findsindefinite integral of f with respect to x
e.g. Integrate[Log[X], X]

Integrate[f, {x, xmn, xmax}] - computesdefiniteintegral from xmin to xmax
e.g. Integrate[Log[X], {x, 1,6}]



Li stPlot[l1ist] -plotslist versusintegers - e.g. ListPlot[{2,4,3,5,4} ]
ListPlot[listl, l|ist2] -plotslistlversuslist2 - e.g. ListPlot[{1,2,5},{2,1,0.5}]
N[ f] - givesanumerical value for an expression - e.g. N[Pi] gives 3.14159

Nest Li st[f, object, n] -appliesftoobject ntimesand makesalist
e.g. Nestlist[x"2, 2, 3] gives{4,16,256}

Plot[f,{x, xm n, xmax}] - plotsf versusx on theinterval [xmin,xmax]
e.g. Plot[x"2, {x,0,2}] NOTE: Plot haslots of options e.g. AxesLabel,
Grid, AxesOrigin, etc. See the manual for a complete list and usage
eg Plot[x"2, {x,0,2}, Frame->True] puts a nice frame around your graph.

Show| gr aphi cs, options] -displaysgraphic objectsusing options e.g.
Show([ popplotl, PlotJoined->True]

Si npl i fy[ expr] - doesits best to ssimplify expr e.g. Simplify[Out[42]] where Out[42] is
something very ugly

Sol ve[ egns, vars] - triesto solve one or a system equations for the vars specified
(SYMBOLICALLY)- e.g. Solve[{ x+y ==1, x-y ==4}, {X,y}]

NSol ve[ eqns, vars] - doesthe samething as Solve, but doesit NUMERICALLY
(See aso FindRoot)

Sunff, {i, imn, imx}] -sums ffromimintoimaxi.e. f[1] +f[2] + f[3] + ...
(only really interesting if f dependsoni) - e.g. Sum(i, {i, 1,4}] gives 10.

Tabl e[f, {i, imn, imax}] - makesatablein list format of the function f
fromimintoimax - e.g. Tabl€i, {i, 1,4}] gives{1,2,3,4}.

BMLibraries

Mathematica has several libraries or packages that it does not load automatically.
For instance, Synbol i cSumisalist of summations that can be solved
symbolically and Gr aphi cs alowsyou to make log plots.

The Mathematica book tells you how to load these libraries. Using the "Function
Browser" is an easy way.



