
Lesson 2 : Mathematica as a Calculator

� Basic Arithmatic
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� More "Calculator" Operations
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�

More "Calculator" Operations
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? Log

Log@zD gives the natural logarithm of z Hlogarithm to base eL.
Log@b, zD gives the logarithm to base b. �

Log@ED
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Log@-3D
ä Π + Log@3D
Log@0D
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Log@InfinityD
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Log@2, 64D
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Plot@Log@xD, 8x, 0, 10<D
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ManipulateB
Show@Graphics@

8Circle@80, 0<, 1D,
Line@880, 0<, 8Cos@thetaD, Sin@thetaD<<D<,

PlotRange ® 88-1.1, 1.1<, 8-1.1, 1.1<<, Axes ® TrueDD,
:theta, Π :0, 1
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� Basic Symbolic Calculations

Ha + bL^2
Ha + bL2

Expand@%D
a2 + 2 a b + b2

ExpandAHa + b + c + dL2E
a2 + 2 a b + b2 + 2 a c + 2 b c + c2 + 2 a d + 2 b d + 2 c d + d2

% �� Simplify

Ha + b + c + dL2

DAx4, xE
4 x3
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IntegrateAx4, xE
x5

5

IntegrateB 1

Sqrt@2 ΠD  E-
x2

2 , 8x, -Infinity, Infinity<F
1

DAxSinAxCos@xDE, xE

xSinAxCos@xDE xCos@xD CosAxCos@xDE Log@xD Cos@xD
x

- Log@xD Sin@xD +

SinAxCos@xDE
x
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Sum::div : Sum does not converge. �
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SumAai, 8i, 0, 10<E
1 + a + a2 + a3 + a4 + a5 + a6 + a7 + a8 + a9 + a10

% �� FullSimplify

1 + a I1 + a I1 + a + a2M I1 + a3 + a6MM

%68 �
a10+1 - 1

a - 1

1 + a I1 + a I1 + a + a2M I1 + a3 + a6MM �
-1 + a11

-1 + a

% �� Simplify

True

Ha + bL2
� a2 + ab + b2 �� Simplify

ab � 2 a b
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SolveAx3 + x2 - x + 1 � 0, xE

::x ®
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Solve@2 x + 4 � 8, xD
88x ® 2<<
2 x + 4 �. x ® 2

8

SolveAa x2 + b x + c � 0, xE

::x ®
-b - b2 - 4 a c

2 a
>, :x ®

-b + b2 - 4 a c

2 a
>>

SolveA9x3 + y3 � 1, x2 + y2 � 1=, 8x, y<E
:8x ® 0, y ® 1<, 8x ® 0, y ® 1<, 8x ® 1, y ® 0<, 8x ® 1, y ® 0<,

:x ®
-5 ä + 2

4 ä + 2
, y ®

1

2
J-2 + ä 2 N>, :x ®

5 ä + 2

-4 ä + 2
, y ®

1

2
J-2 - ä 2 N>>

� Basic File Input Output

81, 2, 3, 4, 5< >> testFile.txt

Directory@D
C:\Documents and Settings\user\My Documents

FileNames@D
839-43.pdf, 3BufferManipulate.nb, 3BufferManipulate_v2.nb,

6704-04-Notes-GIM.pdf, ACM_valueTools_20080427aYNbal.pdf, AppleRace24.25_8.doc,

á¸ùä ìôèåø îáçéðä_åú.htm, backUp1_11_06.nri, bib.lnk, BOOKLETphd.doc,

CaseyKathyInvitation.ppt, CurrentTrainingPlan.xls, desktop.ini, DirugRoad2007.xls,

endobj, Enterprise Guide Sample.lnk, FixDiskFullIssue.sit, fullrefman.pdf,

îèôìú ìñáà.doc, îèôìú ìñáà Hî¸åöõL.doc, îèôìú ìñáà HøåñéúL.doc, July Trip Plan.xls,

LEdProjects, lshort.pdf, Masters_Climbing_v2.doc, MosheTeaching, MVI_4093.avi,

My Google Gadgets, My Music, My Pictures, My SAS Files, My Shapes,

My SlickEdit Config, My Videos, My Web Sites, natbib.pdf, NokiaLifeblogData,

OldData, proceedingsInforms2007.pdf, SAS Configuration Information, solvingPi.nb,

spider.sav, Symantec, takanon.doc, temp, testFile.txt, Test.txt, ùàìåï ìîùúúó.doc,

Utilities, WStadjeNotesComments1.doc, YONI_DATA.lnk, ZbThumbnail.info<
<< testFile.txt

81, 2, 3, 4, 5<

� Basic Graphics
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�

Basic Graphics

PlotAx2, 8x, -3, 3<E
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TableAi2, 8i, -3, 3, .1<E
99., 8.41, 7.84, 7.29, 6.76, 6.25, 5.76, 5.29, 4.84, 4.41, 4., 3.61,

3.24, 2.89, 2.56, 2.25, 1.96, 1.69, 1.44, 1.21, 1., 0.81, 0.64, 0.49,

0.36, 0.25, 0.16, 0.09, 0.04, 0.01, 2.77334 ´10-32, 0.01, 0.04, 0.09, 0.16,

0.25, 0.36, 0.49, 0.64, 0.81, 1., 1.21, 1.44, 1.69, 1.96, 2.25, 2.56, 2.89,

3.24, 3.61, 4., 4.41, 4.84, 5.29, 5.76, 6.25, 6.76, 7.29, 7.84, 8.41, 9.=
tbl = TableAi2, 8i, -3, 3, .1<E;
ListPlot@tbl, DataRange ® 8-3, 3<D
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? Factorial

n! gives the factorial of n. �

n = 10; p = 0.5;

binTable = TableB n!

Hn - kL! k!
 pk H1 - pLn-k, 8k, 0, n<F;

Total@binTableD
1.
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ListPlot@binTable, Filling ® Axis, DataRange ® 80, n<D
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Clear@pD;
In[3]:= n = 10;

ManipulateB
ListPlotBTableB n!

Hn - kL! k!
 pk H1 - pLn-k, 8k, 0, n<F,

PlotRange ® 80, 0.3<, Filling ® Axis, DataRange ® 80, n<F,
8p, 0.3, 0.7<F

Out[4]=

p

0 2 4 6 8 10

0.05

0.10

0.15

0.20

0.25

0.30

8  Lesson2_v1.nb

Printed by Mathematica for Students



Plot3DAx2 y2, 8x, -10, 10<, 8y, -10, 10<, PlotRange ® AllE
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ContourPlotAx2 y2, 8x, -10, 10<, 8y, -10, 10<E
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In[9]:= g = Graphics@8
Line@880, 0<, 810, 10<<D,
PointSize@0.1D,
Point@810, 10<D,
Red,

Thick,

Circle@810, 5<, 2D
<, Axes ® TrueD

Out[9]=
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Show@g,
Axes ® False,

Frame ® True,

FrameTicks ® False,

PlotRange ® 88-20, 20<, 8-20, 20<<
D

Out[16]=
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