
20 computing news  winter 2003 21computing news  winter 2003

Ju
st

 E
no

ug
h 

M
at

he
m

at
ic

a 
to

 M
ak

e 
yo

u 
D

an
ge

ro
us

Jo
e 

St
 S

au
ve

r, 
Ph

.D
. (

jo
e@

or
eg

on
.u

or
eg

on
.e

du
)

�
�
�
�
�
�

U
se

 ss
h 

to
 g

et
 to

 th
e 

%
 p

ro
m

pt

�
�
�
�
�
�
�
�
�
�
�
�

   
   

   
   

  o
r h

it 
 �
�
�
�
�
�
�
�
�

Le
av

e 
M

at
he

m
at

ic
a 

(w
he

n 
yo

u�
re

 re
ad

y 
to

!)

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Ru
n 

M
at

he
m

at
ic

a 
co

m
m

an
ds

 fr
om

 sa
m

pl
e.

m
 

(n
on

-in
te

ra
ct

iv
el

y)
 w

ith
 o

ut
pu

t t
o 

sa
m

pl
e.

lst

U
sin

g 
M

at
he

m
at

ic
a 

lik
e 

a 
ca

lc
ul

at
or

...

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

M
at

he
m

at
ic

a 
as

 a
 g

oo
d 

ol
d 

ca
lc

ul
at

or
...

 h
it 

EN
TE

R 
(o

r s
hi

ft-
EN

TE
R)

 a
fte

r e
ac

h 
co

m
m

an
d

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

La
rg

e 
va

lu
es

 a
re

 n
o 

pr
ob

le
m

; y
ou

 c
ou

ld
 e

ve
n 

co
m

pu
te

 1
50

0 
fa

ct
or

ia
l i

f y
ou

 w
an

te
d 

to

�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

Ne
ed

 h
el

p 
wi

th
 a

 fu
nc

tio
n?

 E
nt

er
 a

 ?
 fo

llo
we

d 
by

 th
e n

am
e o

f a
 M

at
he

m
at

ic
a 

fu
nc

tio
n.

 N
ot

 su
re

 
of

 a
 fu

nc
tio

n�
s n

am
e?

 Y
ou

 c
an

 u
se

 a
 �

 to
 se

e 
po

ss
ib

le
 m

at
ch

es
, e

.g
., 
�
�
�

No
te

 th
at

 M
at

he
m

at
ic

a 
fu

nc
tio

ns
 a

re
 c

as
e 

se
ns

iti
ve

 a
nd

 b
eg

in
 w

ith
 a

 c
ap

ita
l l

et
te

r.

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

O
pe

ra
tio

ns
 d

on
e 

on
 w

ho
le

 n
um

be
rs

 a
re

 
al

wa
ys

 re
pr

es
en

te
d 

ex
ac

tly
 w

he
n 

po
ss

ib
le

.

�
 m

ea
ns

 �
re

ca
ll 

th
e 

la
st 

re
su

lt�
 a

nd
  �
�
�
�

m
ea

ns
 �

pr
ov

id
e 

an
 a

pp
ro

xi
m

at
e 

nu
m

er
ic

al
 

re
su

lt�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

Fu
nc

tio
n 

ar
gs

 m
us

t b
e p

ut
 in

 sq
ua

re
 b

ra
ck

et
s.

Tr
ig

 fu
nc

tio
ns

 a
re

 in
 ra

di
an

s b
y 

de
fa

ul
t. 

W
an

t a
 n

um
er

ic
 v

al
ue

? 
Re

m
em

be
r �

�
�

In
ve

rs
e 

fu
nc

tio
ns

? 
 �
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Nu
m

er
ic

al
ly

 e
va

lu
at

e 
an

 in
fin

ite
 su

m
.

Yo
u 

ca
n 

co
nt

in
ue

 lo
ng

 M
at

he
m

at
ic

a 
co

m
m

an
ds

 li
ne

s w
ith

 a
 �

 a
t t

he
 e

nd
 o

f a
 li

ne

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Co
nv

er
t t

he
 v

al
ue

 2
23

 (d
ec

im
al

) t
o 

ba
se

 2
 

(b
in

ar
y)

.

Ad
d 

FA
E7

 (h
ex

) t
o 

2C
2E

 (h
ex

); 
ou

tp
ut

 b
y 

de
fa

ul
t i

s i
n 

de
ci

m
al

, b
ut

 y
ou

 c
an

 th
en

 fo
rc

e 
th

at
 o

ut
pu

t i
nt

o 
he

x,
 to

o,
 if

 y
ou

 li
ke

.

A
lg

eb
ra

...

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

M
at

he
m

at
ic

a 
ca

n 
ex

pa
nd

 a
n 

al
ge

br
ai

c 
ex

pr
es

sio
n.

.. 
or

 fa
ct

or
 it

 b
ac

k t
o 

a 
co

m
pa

ct
 fo

rm
.

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Fi
nd

 th
e 

ro
ot

s o
f a

n 
eq

ua
tio

n;
 n

ot
e 

us
e 

of
 =

= 
(r

at
he

r t
ha

n 
ju

st 
=)

 in
 w

rit
in

g 
th

e 
eq

ua
tio

n.

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Im
ag

in
ar

y 
nu

m
be

rs
? 

No
 p

ro
bl

em
...

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

M
at

he
m

at
ic

a 
ca

n 
al

so
 so

lv
e 

sy
ste

m
s o

f 
al

ge
br

ai
c 

eq
ua

tio
ns

 in
 m

ul
tip

le
 v

ar
ia

bl
es

.

C
al

cu
lu

s..
.

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�

Ev
al

ua
te

 a
 li

m
it

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Co
m

pu
te

 a
 to

ta
l d

er
iv

at
iv

e 

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Pa
rti

al
 d

er
iv

at
iv

es
 w

or
k 

th
e 

sa
m

e 
wa

y

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

Ta
ke

 th
e 

2n
d 

de
riv

at
iv

e 
wi

th
 re

sp
ec

t t
o 

x

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

M
at

he
m

at
ic

a 
ca

n 
al

so
 d

o 
in

te
gr

al
s, 

ju
st 

as
 

yo
u�

d 
ex

pe
ct

.

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�

D
ef

in
ite

 in
te

gr
al

 a
re

 a
lso

 e
as

y 
to

 e
va

lu
at

e.

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Ca
rte

sia
n 

sp
ac

e 
is 

th
e 

de
fa

ul
t, 

bu
t n

ot
 o

ur
 o

nl
y 

op
tio

n.
 F

or
 e

xa
m

pl
e,

 le
t�s

 fi
nd

 th
e 

su
rfa

ce
 a

re
a 

of
 th

e 
pa

ra
bo

la
 z=

1+
x2 +y

2  w
he

re
 x

2 +y
2  <

=1
. 

Be
ca

us
e 

of
 th

e 
na

tu
re

 o
f t

ha
t r

es
tri

ct
io

n,
 it

 is
 

ea
sie

r t
o 

wo
rk

 in
 cy

lin
dr

ic
al

 c
oo

rd
in

at
es

. W
e d

o 
so

 v
ia

 th
e 

ve
ct

or
 a

na
ly

sis
 p

ac
ka

ge
 (n

ot
e 

th
e 

ba
ck

tic
k 

m
ar

ks
, n

ot
 a

po
str

op
he

s, 
us

ed
 w

he
n 

lo
ad

in
g 

a 
pa

ck
ag

e!
). 

Pa
ck

ag
e 

in
fo

 is
 a

t 
ht

tp
://

do
cu

m
en

ts.
w

ol
fra

m
.c

om
/v

4/
in

de
x2

0.
ht

m
l

Ju
st

 E
n

ou
gh

 M
at

h
em

at
ic

a 
to

 M
ak

e 
Y

ou
 D

an
ge

ro
u

s



22 computing news  winter 2003 23computing news  winter 2003

Li
ne

ar
 A

lg
eb

ra
...

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Cr
ea

te 
a 

2x
2 

ma
tri

x (
we

�re
 u

sin
g 

sy
mb

ol
s, 

bu
t 

yo
u 

co
ul

d 
eq

ua
lly

 ea
sil

y u
se

 n
um

er
ic 

va
lu

es
)

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�

Us
e a

 d
ot

 p
ro

du
ct 

to
 a

pp
ly 

th
at

 m
at

rix
 o

f 
co

eff
ici

en
ts 

to
 tw

o 
va

ria
bl

es
 to

 fo
rm

 a
 sy

ste
m 

of
 tw

o 
eq

ua
tio

ns
 w

ith
 co

ns
ta

nt
s {

k1
, k

2}

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

M
at

he
ma

tic
a 

ca
n 

ea
sil

y d
o 

mo
st 

sta
nd

ar
d 

lin
ea

r a
lg

eb
ra

 o
pe

ra
tio

ns
, f

or
 ex

am
pl

e, 
we

 
ca

n 
ea

sil
y t

ra
ns

po
se

 m
at

rix
 w

...

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Or
 co

mp
ut

e t
he

 in
ve

rs
e o

f a
 2

x2
 n

um
er

ic 
ma

tri
x..

.

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
��
�
�
��
��
�
��
��
��
��
��
��
��
��
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

Or
 co

mp
ut

e t
he

 d
ete

rm
in

an
t o

f a
 3

x3
 

sy
mb

ol
ic 

ma
tri

x..
.

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

In
 a

dd
iti

on
 to

 en
ter

in
g 

ma
tri

ce
s o

n 
an

 el
em

en
t

by
 el

em
en

t b
as

is,
 M

at
he

ma
tic

a 
wi

ll 
al

so
 le

t u
s 

co
ns

tru
ct 

ma
tri

ce
s u

sin
g 

ru
les

, s
uc

h 
as

 th
is 

ex
am

pl
e t

ha
t s

ets
 el

em
en

ts 
of

 a
 3

x3
 m

at
rix

 to
 

be
 1

 if
 th

e c
ol

um
n 

or
 ro

w 
is 

an
 ev

en
 n

um
be

r.

Pl
ot

tin
g 

in
 M

at
he

m
at

ica
...

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

No
te:

 b
es

id
es

 G
IF

 fo
rm

at
, y

ou
 ca

n 
al

so
 u

se
 

th
e D

isp
la

y f
un

cti
on

 to
 sa

ve
 M

at
he

ma
tic

a 
gr

ap
hi

cs
 in

 P
DF

, E
PS

, P
CL

, P
BM

 a
nd

 
ot

he
r f

or
ma

ts.

Pl
ot

 a
 fu

nc
tio

n 
ov

er
 a

n 
in

ter
va

l. 
If 

co
nn

ec
tin

g 
fro

m 
a 

Un
ix 

wo
rk

sta
tio

n 
or

 a
n 

X 
ter

mi
na

l, 
yo

ur
 

gr
ap

h 
wi

ll 
be

 sh
ow

n 
in

 a
 n

ew
 w

in
do

w;
 w

e a
lso

 
sh

ow
 sa

vin
g 

gr
ap

hi
c o

ut
pu

t i
n 

gi
f f

or
ma

t.

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

 P
ag

e 2

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

[n
ot

 sh
ow

n]
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

[n
ot

 sh
ow

n]
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

W
or

k w
ith

 (x
,y)

 da
ta

 po
in

ts 
fro

m 
an

 ex
ter

na
l f

ile
.

!!m
yd

at
a.

da
t s

ho
ws

 u
s t

he
 co

nt
en

ts 
of

 th
e f

ile
.

Re
ad

 in
 p

ai
rs

 o
f n

um
be

rs
 fr

om
 th

at
 fi

le,
 st

or
in

g 
th

e l
ist

 o
f v

al
ue

s b
y t

he
 n

am
e n

ew
va

ls.
 P

lo
t t

he
 

da
ta

se
t. 

Fi
t a

 li
ne

 to
 th

e p
oi

nt
s &

 p
lo

t t
ha

t. 
Fi

na
lly

, o
ve

rla
y b

ot
h 

an
d 

sa
ve

 a
s a

 g
if

M
at

he
m

at
ica

 A
s A

 P
ro

gr
am

m
in

g L
an

gu
ag

e..
.

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�

If 
M

at
he

ma
tic

a 
do

es
n�t

 h
av

e p
re

cis
ely

 w
ha

t y
ou

 
ne

ed
 (o

r w
ha

t i
t h

as
 is

 o
ve

rk
ill

), 
yo

u c
an

 al
wa

ys
 

us
e M

at
he

ma
tic

a 
as

 a
 p

ro
gr

am
mi

ng
 la

ng
ua

ge
 

an
d 

wr
ite

 yo
ur

 o
wn

 co
de

. F
or

 ex
am

pl
e, 

as
su

me
 

yo
u 

ha
ve

 a
 p

ile
 o

f 5
, 1

0 
an

d 
25

 p
ou

nd
 w

eig
ht

s. 
Us

in
g 

no
 m

or
e t

ha
n 

7 
of

 th
em

 in
 a

ny
 in

sta
nc

e, 
ho

w 
ma

ny
 co

mb
in

at
io

ns
 ca

n 
yo

u 
fo

rm
 th

at
 w

ill
 

to
ta

l n
o 

mo
re

 th
an

 4
5 

po
un

ds
?

W
e c

an
 so

lve
 th

at
 p

ro
bl

em
 u

sin
g 

M
at

he
ma

tic
a�s

 
Co

mb
in

at
or

ica
 p

ac
ka

ge
, o

r w
e c

an
 ju

st 
wr

ite
 a

 
lit

tle
 p

ro
gr

am
 to

 so
lve

 th
at

 p
ro

bl
em

 d
ire

ctl
y b

y
lo

op
in

g 
th

ro
ug

h 
a 

th
re

e w
ay

 n
es

ted
 d

o 
lo

op
, 

us
in

g 
an

 if
  s

ta
tem

en
t t

o 
ta

lly
 o

nl
y s

ol
ut

io
ns

 
th

at
 m

ee
t t

he
 sp

ec
ifi

ed
 re

str
ict

io
n.

M
at

he
m

at
ica

 o
n 

ot
he

r p
la

tfo
rm

s..
.

UO
 h

as
 a 

sit
e l

ice
ns

e f
or

 M
ath

em
ati

ca
 co

ve
rin

g 
its

 in
sta

lla
tio

n o
n U

ni
ve

rsi
ty

 ow
ne

d P
C�

s, 
M

ac
s, 

an
d 

Un
ix

 sy
ste

m
s.

Fo
r m

or
e i

nf
or

ma
tio

n,
 p

lea
se

 se
e

ht
tp

://
da

rk
wi

ng
.u

or
eg

on
.ed

u/
~h

ak
/m

at
he

ma
tic

a

M
or

e I
nf

or
m

at
io

n 
Ab

ou
t M

at
he

m
at

ica
...

Th
e M

at
he

ma
tic

a 
Bo

ok
, 4

th
 E

d.
, b

y 
St

ep
he

n 
W

ol
fra

m
 [I

SB
N 

0-
52

1-
64

31
4-

7,
 1

47
0 

pa
ge

s] 
is 

th
e d

ef
in

iti
ve

 re
fe

re
nc

e.

Se
e a

lso
 h

ttp
://

ww
w.

wo
lfr

am
.co

m
/ a

nd
ht

tp
://

do
cu

m
en

ts.
wo

lfr
am

.co
m

/  
fo

r o
nl

in
e 

co
pi

es
 o

f m
an

y M
at

he
ma

tic
a 

do
cu

me
nt

s.


