Lesson 2 : Mathematica as a Calculator

m Basic Arithmatic
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Power::infy : Infinite expression — encountered. >
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More "Calculator" Operations
24
16
274
16

Pi

7 // N
3. 14159
N[E]
2.71828

E+

e + 7T

% // N
5. 85987

Cos[n/2]
0

Sin[%]

1

V2

Cos[2.321% + (Sin[2.32])2
1.

Sqrt [2]

V2
Sgrt [2. ]
1.41421

Sqrt [1000%]
1000

Sqrt [-2]
iv2

|

i
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? Log

Logl[z] gives the natural logarithm of z (logarithm to base €).
Log[b, z] gives the logarithm to base b. >

Log [E]
1

Log[-3]

i+ Log[3]

Log[0]

Log[Infinity]

(e o)

Log[2, 64]
6

Pl ot [Log[x], {x, 0, 10}]

1 2 1 00
(—2 3)' (0 2 1)
({1, 4, 23}, {-2, 6, 3}}

% // Matri xForm

1 4 2
(—2 6 3]
1 1 2 4 3 5
el T e T
1 1 1 1
{1, 5 0 L0 1}
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Mani pul at e [

Show[G aphi cs [
{Crcle[{0O, 0}, 1],
Line[{{0, 0}, {Cos[theta], Sin[thetal}}]1},
Pl ot Range -» {{-1.1, 1.1}, {-1.1, 1.1}}, Axes » True]],

1 1 2 4 3 5
{theta, n{O, 3 3 3 1, 32 3 2}}]

5n
theta ey

m Basic Symbolic Calculations
(a+b)nr2
(a+b)?
Expand [%]
a?+2ab +b?
Expand[(a+b+c +d)?]
a?+2ab+b?+2ac+2bc+c?2+2ad+2bd+2cd+d?
%//Sinplify
(a+b+c+d)2
D[x“, x]

4 x3
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Integrate[x?, x]

x5

5

2

Integrate[ 2, {X, -Infinity, Infinity}]

———E
Sqrt [2 x]
1

D[XSi n[x%six1] X]

i Cos [x @ -
xSIn[x# ] ) Qs x) cog [x®9X)] Log [x] | ——— - Log [x] Sin[x]
X

23
i =0

Sum::div: Sum does not converge. >

3i

-

i=0

503)

=0

N

Sum[a', {i, 0, 10}]
l+a+a?+a%+a*+a’+a®+a’+af+a%+ald
% // FullSinmplify

l+a(1+a(1+a+a2) (1+a3+a6))

al0+1 _q
%68 ==
a-1
-1 11
1+a(1+a(1+a+a2) (1+a3+a6)) ::;a
-1+a

% //Sinplify

True

(a+b)?=a2+ab+b2//Sinplify
ab=2ab
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Solve[x®+x*-x+1 =0, x]

(oz]a-—2 (re-avam)],
8 (19-3@)/

2 (1+i+/3 1/

PR— | )13+1(1jﬁ)(193@) 7,
3(19-3@)/ 6
2 (1-i+/3

{X%_£+ 5 )1 +£(1+1‘L\/3_) (19-3@)1/3}}
3(1973@) ©o8

Solve[2Xx +4 =8, X]

{{x->2}}

2X+4 /. X>2

8

Solve[ax?+bx + ¢ =0, X]

R il I AL LA

Solve[{x®+y®=1, x*+y? =1}, {X, y}]
{{X—>O, y->1}, {x-0, y->1}, {x-1, y->0}, {x-1, y-0},

51442 1 . 5i+42 1 ‘
{Xem, yeE(—2+]1\/2_)}, {Xem, yez(—z—l\/z_)}}

m Basic File Input Output

{1, 2, 3, 4, 5} >> testFile.txt
Directory[]

C.\ Docunents and Settings\user\My Docunents

Fi | eNanmes []

{39-43. pdf, 3BufferMani pul at e. nb, 3Buffer Mani pul ate _v2. nb,

6704-04-Not es-A M pdf, ACM_val ueTool s_20080427aYNbal . pdf, Appl eRace24.25_8. doc,
4-U4 10e8s 74acéda_an. htm backUpl_11_06.nri, bib.|nk, BOOKLETphd. doc,

CaseyKat hyl nvi tation. ppt, CurrentTrainingPl an. xlI s, desktop.ini, Di rugRoad2007. x| s,
endobj, Enterprise Cuide Sanple.|nk, FixDi skFulllssue.sit, fullrefnman. pdf,

7e0i 0 1fda.doc, Tedi 0 ifAda (1-+460).doc, 1€01U 1fida (waféd).doc, July Trip Plan.xls,
LEdProj ects, | short.pdf, Masters_C i nbi ng_v2.doc, MosheTeachi ng, MVI _4093. avi ,

My Googl e Gadgets, My Music, My Pictures, My SAS Files, My Shapes,

My SlickEdit Config, My Videos, \y Wb Sites, natbib. pdf, Noki aLi f ebl ogDat a,

QA dDat a, proceedi ngsl nfornms2007. pdf, SAS Configuration Information, solvingPi.nb,

Utilities, Wotadj eNot esComrent s1. doc, YONI _DATA. I nk, ZbThunbnail .info}

<<testFile.txt

{1, 2, 3, 4, 5}
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Basic Graphics

Pl ot [xz, {x, -3, 3}]

Table[iz, {i, -3, 3, .1}]

{9. , 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, 2.77334x10 %, 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 =Table[i? {i, -3, 3, .1}];

Li st Pl ot [tbl, DataRange -» {-3, 3}]

L] F L]
L] B L]
. 8r .
L] [ L]
L] [ L]
L] [ L]
L] 67 L]
. [ .
" ar .
. L .
L] L L]
‘e 2 .
L] L]
.. r ..
... 5 o

[ [ L %ee, est®t [ |
-3 -2 -1 1 2 3
? Factori al

n! gives the factorial of n. >

n=10; p=0.5;

nl

bi nTable:Tame[T
(n-k) ki

P (1-p)"™ k0, my;

Tot al [bi nTabl e]
1.
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Li st Pl ot [bi nTable, Filling - Axi s, DataRange -» {0, n}]

0.25 .
020t ! ?
015}
010t
0.05} . .
¢ | | L | | ¢ ry
2 4 6 8 10
C ear [p];
In(3:= N = 10;
Mani pul ate[
ListPlot [Table|—— p* (1 -p)"™*, (k, 0, n}],
i [Tabl e[ —— o P -p ™ ]
Pl ot Range » {0, 0.3}, Filling » Axi s, DataRange -» {0, n}],
{(p, 0.3, o.7}]
P &
030
025
0.20F .
out[4]= [
0.15F
010} ?
005}
0 2 4 6 8 10
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Pl ot 3D[x?y? {x, -10, 10}, {y, -10, 10}, PlotRange »All ]

Contour Pl ot [x*y?, {x, -10, 10}, {y, -10, 10}]
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)= g = Gaphics[{
Line[{{0, 0}, {10, 103}}1,
Poi nt Si ze [0. 117,
Poi nt [{10, 10}1,
Red,
Thi ck,
Circle[{10, 5}, 2]

}, Axes - True]

10+
8,
6,
Out[9]= =
4,
2,
J | | | | | L |
2 4 6 8 10 12
Show[g,
Axes - Fal se,
Frane - True,
FrameTi cks - Fal se,
Pl ot Range » {{-20, 20}, {-20, 20}}
1
out[16]=
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