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A Brief Tour of Mathematica

First, consider the Cobb-Douglass production function

x = f(k,1) = k*a | b

where x is units of output, k is units of
capital services and | is units of |abor

Nul |

Now let'suse Mathematica to graph thisfunction fora=.1and k =.9

X=k'l|'9

kO.lIO.Q

Not e t hat t he synmbol "% j ust neanst he previ ous expressi on
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Pl ot 3D[% {k, 0, 25}, {l, 0, 25}]

- SurfaceGraphics-

Looks pretty sinple doesn't it. To get a fancy | ooking graph,
we woul d need a nore conplicated functional formfor the
production function

Now letsuse Mathematica to find the marginal product of labor, MPI, for our general
Cobb-Douglass production function

X=ka|b
k2| b

The Mat hemati cacommand f or derivativeisjust "D'sototake
thederivativewt tol wejust enter the conmand 8, %
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mpl = &, x
b k2| -1+b

Now let'sintegrate mpl with respect to | and seewhat we get. The M athematica command for
integration isjust " Integrate"

k2| b

The answer is the production function.

Rather than continuing with our Cobb-Douglass example,
let's end this tour of Mathematica with some more
complicated math

First consder some algebra.

Mm=9 (2+s) (t +s) + (S +t)?

9 (2+5) (S+t)+ (s+t)?

Now let'sraiseit to the power of 3 and expand it

Expand [9%]

5832s%+9720s* +5400s% + 1000s® +17496s?t +30132s%t +17280s%t +3300s°t +
17496st2+32076s%t2+19494s3t2 +3930s*t2+5832t3+126365t°+8802s%t%+
1991s3t%+972t%+1242st*+393s%2t%+54t%+33st°+1t°

Now let'sfactor it

Fact or [%

(s +t)% (18+10s +t)3
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Now Calculus, partially differentiatewrt s

0s %

30 (s +1t)%(18+10s +t)2+3 (s +t)2 (18+10s +t)3

maybe thispartial derivative can be smplified

Si nplify[%]

3(18+20s+11t) (185 +10s2+18t +11st +t2)°

Now consider integration of thisfunction wrt t

f%dn

24s2 (9+55)2 (9+10s)t +6s (2916+7533s +5760s% +1375s°%) t2 +

2 (2916+10692s + 9747s? +2620s%) t° + % (4212 +5868s +1991s?) t* +
6
% (207 +131s) t°+ llzt

Or integration of the more smple function

fy“ dy

y1+n
1+n

Mathematica will also solve equations or systems of equations. For example,

y® -7y?2+3ay-==

3ay -7y?+y3*==0
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Solve[% V]

{{y -0}, {ya%<7+\[49—12a)}, {ya~2~<7—\/29—125)}}

u
Lets end the tour with a 3-D Graphic using trig functions. Don't worry, in
Econ 4828 we will use no trig. They do generate neat graphpics.

t
Par ametri cPl otSD[{uSin[t], uCos[t], -é-} {t, 0, 15}, {u, -1, 1}, Ticks—»None]

- Graphi cs3D-



