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® In‘[86]: * Untitled-2 :o'
Solve[x"2+1:=0, x] .
Qut[86]= !_!5
{{x>-i}, {x>i}} 3

In[87):= ”%’
DSolve[f '[x] =x, £[x], %] §
Out[87]= E
2
Hf[x]e%+€[1]}} s

In[88]:=
DSolve[f '[x] == x, £, x] a";

Out[88]= n
362 E
erFunction{{x}, 7+C[1]H} b4

E

In[89)]:= ,
(x+1) (x-1) // Simplify 7

Out[89]= E
-1+ %% E

ot fac dorlvative a 0 =

100% »
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Moo= -
Collect[(x+YVY) (x+y) +x°3+y"2, x] f
2
In[98]:= g
x2+x3+2xy+2y? -:n
Out[98]= ;
x2+x3+2xy+2y? i
4
4
In[96]:= ”
?Collect -4
Collect[expr, x] collects together terms involving the same powers of objects matching x. v
Collect[expr, {x1, x2, ...}] collects together -
terms that involve the same powers of objects matching xi, x2, .... X
Collect[expr, var, h] applies h to the expression that forms the
coefficient of each term obtained. >
In[99]:=

? Expand

Expand[expr] expands out products and positive integer powers in expr.
Expand[expr, patt] leaves unexpanded any parts of expr that are free of the pattern patt. >

SHENENTE SEB2089 700 187

3100% »
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Expand[expr] expands out products and positive integer powers in expr.
Expand[expr, patt] leaves unexpanded any parts of expr that are free of the pattern part. >

1A EOF ST I8wPShBEmOS N0 I

In[100]:=
? Factor
Factor[poly] factors a polynomial over the integers.
Factor[poly, Modulus -> p] factors a polynomial modulo a prime p.
Factor[poly, Extension —> {ay, a3, ...}] factors a polynomial allowing
coefficients that are rational combinations of the algebraic numbers ;. >
In[103]:= :
Factor[l + x" 2] ”
Out[103]=
1+ x? |
|
? Fac|

Factor

Falno: tLoger
Eagederatogor
Facodprm

ractorisat

Q..
]
n,
L4
=
*)]
o]
| |
L]
'i.
]
A
]
»
| ]
]
s

300% »
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In[100]:=
? Factor
Factor[poly] factors a polynomial over the integers.
Factor[poly, Modulus —> p] factors a polynomial modulo a prime p.
Factor[poly, Extension —> {ay, a3, ...}] factors a polynomial allowing
coefficients that are rational combinations of the algebraic numbers a;.
In[107]:=
Factor[l+x"2, Extension - I]
Out[107]=
(-1 +X) (1+X)
simplify  expand  x derivative & Integral  more = ]
In[104]:=

? Factor

Factor[poly] factors a polynomial over the integers.
Factor[poly, Modulus —> p] factors a polynomial modulo a prime p.
Factor[poly, Extension —> {ay, as, ...}] factors a polynomial allowing

coefficients that are rational combinations of the algebraic numbers a;.
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In[104]:=
? Factor
Factor|poly] factors a polynomial over the integers.
Factor|poly, Modulus —> p|] factors a polynomial modulo a prime p.
Factor|poly, Extension => {a, a3, ...}] factors a polynomial allowing coefficients that are rational combinations of the algebraic numbers a;. =
In[108):=

x*"3+x"2+1// TreeForm

Qut[108)//TreeForm=

iPlusi

"
°
....
m
g.
-
]
%
"
il
®
A
®
»
T
"X
-
m
@
\:'-

U IR

38

I )

plot  xderivative  x integral  zeres  more =1 (&3]

afiIEEE-s su soEge PJG
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Factor|poly] factors a polynomial over the integers.
Factor|poly, Modulus -> p] factors a polynomial modulo a prime p.
Factor|poly, Extension == {ay, az, ...}] factors a polynomial allowing coefficients that are rational combinations of the algebraic numbers a;, =

In[108]:=
x*3+x"2+1// TreeForm

Qut[108)//TreeForm=

™.
4
.;
m
g.
e
)
"
®.
"
el
@
A
®
w
T
e
-
m
@
\:'-

'Plus

’1] [Powér} ’Power‘
| r— 1 . ,_'2
x 2l x[3) :
| a
(o]
m
In[109]:= 'm
1={1, 2, 3} :'
Out[109]= A
{1, 2, 3} =
| ]
=]
-

200% »
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Plots

o
®
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»
1
e
-
=
®-
\I‘l

In[116]:=
Plot([Sin([x], {x, 0, 2Pi}]

Qut[116]=
1.0

UMl

0.5

-0.5

=10
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In[118]:=

Show[%117, Background - RGBColor[0.84, 0.92, 1.]]

Out[118]=

10

0.5

™.
4
.;
m
g.
-
L
®.
-
ol
A
®
w
T
"X
1B
m

0.0

=10¢,

rad

In[119]:= &
? Plot

Plotlf, {x, Xmin, %max)] generates a plot of f as a function of x from xuin 0 Xyax.
Plotl{fi, fa, ...}y {X, Xmins Xmax)] plots several functions f;. =

SUINEETS SEB20¢<9 100
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Pirsa: 13090052 Page 34/43



! Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help BOO @ O D¢ @ 4 7 100%Ek TuedSep 09:54 M1 % Erik Schnetter Q=

® N0 » Untitled-2 :g
In[122]:= o
Plot3D[Sin[x] Cos[y], {x, O, Pi}, {y, O, Pi}] w
Out[122]= i
E-!:.
£
-
-
¥
i L
|
| ®
B
®
W
'.
l #|
n
=
@
-4
In[123]:=
Primes[10]
Out[123]=

Primes [10]

Table | Primes[i], (i,

&
4]
n,
v
=
@
(o]
]
n
N
-
A
[
[/
»
2]
]
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N
0

In[125);=

Prime[10] &
Out[125]= =
29 ®.
P
In[129]:= I
ListPlot [Table[Prime[i], {i, 1, 2000}]] ®
L
Out[129]= . £
' |
—
15000 ]
@ |
\:' |
10000
5000
500 1000 1500 2000
frame =  axes =  (mage size =  plot style more =

| @-
| ®
n,
¥
-
| @
| GH
| |
n
Y-
|
B
]
n
n
]
S
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IN T34 =

fib[10]
QOut[134]=

55
In[135]:=

fib[20]
Qut[1358]=

6765
IN[136].=

fib[30]
Qut[136]=

832040

In[138]:=

ListPlot [Table[fib[i], {i, 20}]]

Out[138]=

4000

3000 &
| @

. I .]

| Ch

| ¥

2000 | %
| @

. | GH

| W

| |
1000 . -
|

. | .

]

. ' | =

- - - - = 2 : . . " | . . . " 1 2

—————— 7]

5 10 15 20 =
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m
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500 1000 1500 2000 2.
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In[130]:= :
fib[0] = 0
il
Out[130]= ?
0 8
L
In[131]:= :
£fib[1l] =1 i
Outf131]= m
1 o
In[140]:=
fib[n ] := fib[n] = fib[n-1] + £fib[n - 2]
In[141]:=
fib[10]
Qut[141]= : ;
55
| @-
| @®
In[142]:= b4
£ib[20] | %
Out[142]= rCIJa
|
6765 H
“.
In[145]:= -
£ib[300] ]
Out[145]= ' =
222232244629420445529739893461909967206666939096499 764990979600 g
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fib[300] g-
Qut[145]= ....
222232244629420445529739893461909967206666939096499 764990979600 i
ﬂ.
In[146]:= _;_
ListLogPlot [Table[fib[i], {i, 200}]] :
Qut[146]= : .
L)
T
15 é
107 e
1028 "
[ ]
102! ?:
1014
107
In[147]:=
Timing[£fib[400] ]
Qut[147]=

{0.000525, 176 023680645013966468226945392411250770384383304492191886725992896575345044216019675)

absolute timing  extract time «  extract result  clear cache flest  more =1 2

K B
| ®
n,
¥
-
a
| GH
| W
]
Y-
-
A
]
n
n
]
S
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£ib[300] i
Qut[145]= ....
222232244629420445529739893461909967206666939096499 764990979600 .
ﬂ.
In[146]:= _;_
ListLogPlot [Table[fib[i], {i, 200}]] :
Qut[146]= : .
o
kol
15 é
10% e
4
1028 "
(7]
102! ?:

1014
107 | 2
K
o
In[147):= )
Timing [£ib[400]] o
L™
Qut[147]= +]
{0.000525, 176023680645013966468226945392411250770384383304492191886725992896575345044216019675} f“
— ]
In[148]:= X
Timing [£ib[400]] M
Out[148]= =
{7. x10°%, 176 023680645013 966468 226945392411250770384383304492191886725992896575345044216019 675} 5
-]
absolute Uming  extract time »  extract result  clear cache first  more =] 5] |
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In[147]:= .
Timing[£fib[400] ] B
Qut[147]= i i
{0.000525, 176023680645013 966468 226945392411250770384383304492191886725992896575345044216019675} :
T

In[148]:=

Timing [£fib[400]]
Qut[148]=

{7. x10°%, 176023 680645013 966468 226945392411250770384383304492191886725992896575345044216019 675}

1SQAISBEF OF 3

Modules

ff[x , v ] 1= Module|{a, b}

H
”
| B
¥
=
)
[0}
n
n
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-
A
»
n
]
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S
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In[152]:=
a
Out[152]=
a

Low-level Programming

120ANISNROF- ST I68PS hRmOS 0S|

In[153]:=
Table[i, {i, 10}] |
Qut[1563]= i
{1, 2,3,4,5,6,7,8,9, 10) |
In[154]:= |

Do[Print[i], {i, 10}]
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In[155]:=

QOut[155]=

In[156]:=

QOut[156]=

In[157):=

In[160]:=

numbers = Table[i, {i, 10}]

{l,2,3,4,5,6,7,8,9, 10}

numbers

{1,2,3,4,5,6,7,8,9, 10}

nonumbers = Do[Print[i], {i, 10}]

H WO 0 N o0 U e Ww N

nonumbers
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