program.nb

Mathematica Programming

Denni s Si | ver man
Mat hermat i cal Physics 212B
U. C. Irvine

m Built-in Programming

©

Mat hemat i ca al ready has several i nportant built -inprogranm ngcapabilities
over and above st andar d pr ogr anm ng | anguages.

Graphicsisimediately donew thout havingtofirst output dataandthenentering
a graphi cs program.

Matri x and vector al gebraarebuilt in, savingtheusual multiplicative
| oops.

Functions areeasilydefinedinplace.

St andard functions areautonatical | y cal cul atedw thout addi ng
subroutinelinksor encodi nginterpol ati ngfunctions.

Conpl i cat ed al gebr a and conpl ex nunber s ar e aut onati cal | y handl ed.
Vari abl es do not al ways havetobetypedor di mensi oned.
Differential equationsaredirectlysolvednunericallywthout direct progranmm ng.

Tabl es of functionscanbedirectlycal cul atedw thout havingtowitel oops.

m Input and Output of Data

?penWite
penWite["file"] opens a file to wite output to it, and returns an Qutput Stream obj ect.

? OpenAppend

OpenAppend[“file"] opens a file to append output to it, and returns an Qutput Stream obj ect.

outstream= CpenWite["tenmp"]

Qut put St ream(t enp, 21]

?Wite

Wite[channel, exprl, expr2, ... ] wites the expressions expri in sequence, followed
by a new ine, to the specified output channel.

Wite[outstream 1]

Wite[outstream 2]
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Wite[outstream 3]
Wite[outstream 4]
Cl ose[out stream)

tenp

11tenp

AWNPE

readi n = QpenRead ["t enp" ]

I nput St ream[t enp, 22]

? Read

Read [stream] reads one expression froman input stream and returns the expression.
Read[stream type] reads one object of the specified type. Read[stream {typel,
type2, ... }] reads a sequence of objects of the specified types.

Read [r eadi n, Nunber ]

1

Read [r eadi n, Nunber ]

2

a = ReadLi st ["tenp", Tabl e[Nunber, {23}1]

{{1, 2}, {3, 4}}

Cl ose[readin]
temp
Close["temp"]
tenmp

Type assi gnnentsfor dataare: Byte, Character, Real, Nunmber, Wrd,
Record, String, Expresssion, andHol d[Expression].

m Assignments in Loops

i ++ increnmenti byl

i -- decrenenti byl

++i pre-increnenti

i pre-decrenent i

di adddi toi

di subtract di fromi
c

c

multiplyxbyc
dividexbyc

X X ==
NF 1+
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m Loops
? Do
Do [expr, {imax}] evaluates expr inmax times. Do[expr, {i, imax}] eval uates expr
with the variable i successively taking on the values 1 through imax (in steps
of 1). Do[expr, {i, imn, imax}] starts with i = imn. Do[expr, {i, imn, imax,
di }] uses steps di. Dof[expr, {i, imin, imax}, {j, jmin, jmax}, ... ] evaluates

expr | ooping over different values of j, etc. for each i.
Do[Print[i], {i, 0, 6, 2}]
0
2
4
6
For anested ! oop:
Do[Print [{i, j}], {i, 3}, {j., 3}]
{1, 1}
{1, 23
{1, 3}
{2, 1}
{2, 2}
{2, 3}
{3, 1}
{3, 2}

{3, 3}

m Testing Loops
?2Wi l e
Whi |l e[test, body] evaluates test, then body, repetitively, until test first fails to give True.
n=10; Whiile[(nh=n-1) >5, Print [n]]
9

8
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? For

For [start, test, incr, body] executes start, then repeatedly eval uates body and
incr until test fails to give True.

For[i =1, i <4, i++, Print[i"2]]
1
4

9

start and body can be nul ti pl e st at enent s separ at ed by semi col ons.
Semi col ons separ at e st at enent st hat are execut edw t hout di spl ayi ng
theresults.

m Transfers

? Label

Label [tag] represents a point in a conmpound expression to which control can be
transferred using Goto.

?CGoto
Coto[tag] scans for Label [tag], and transfers control to that point.
q =2; Label [begin]; Print[q]; q+=1; If[g<6, Goto[begin]]

General ::spelll:
Possi bl e spelling error: new synbol name "begin" is sinilar to existing synbol "Begin".

2

3

4

5

? Break

Break[ ] exits the nearest enclosing Do, For or \Wile.

? Conti nue

Continue[ ] exits to the nearest enclosing Do, For or Wiile in a procedural program

?Return

Return[expr] returns the value expr froma function. Return[ ] returns the value Null.

m If Statements

?1f

If[condition, t, f] givest if condition evaluates to True, and f if it evaluates
to False. If[condition, t, f, u] gives uif condition evaluates to neither True nor Fal se.
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O youcanregardthisinFortranas:
If [test, then, else].

Do[Print[i]; If[i >5, Break[], Continue[]], {i, 10}]
1

2

For nestedif statements:

Do[lf[i >2, If[i ==3, Print[i], Print[10i]], Print[-i1], {i, 5}]
-1

-2

3

40

50
Themultipleif transfer statement is:

? Wi ch

Whi ch[test1, valuel, test2, value2, ... ] evaluates each of the testi in turn
returning the value of the valuei corresponding to the first one that yields True

i =4
4

Which[i <1, out =0, i <4, out =1, i <10, out =2]; out

2
m Compile
? Conpi l e
Conpi le[{x1, x2, ... }, expr] creates a conpiled function which eval uates expr assum ng
nunerical values of the xi. Conpile[{{x1, t1}, ... }, expr] assunes that xi is of a type
which matches ti. Conpile[{{x1, t1, nl}, ... }, expr] assumes that xi is a rank

ni array of objects each of a type which natches ti. Conpile[vars, expr, {{pl,
ptl}, ... }] assunes that subexpressions in expr which match pi are of types which match pti
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m Modules

? Mbdul e

Modul e[ {x, vy, ... }, expr] specifies that occurrences of the synbols x, y, ... in expr
shoul d be treated as local. Mdule[{x = x0, ... }, expr] defines initial values for x,



