Chapter 2: Mathematical Plotting Using Matplotlib

Plot of the functions f, g, and h Plot of several data points with only markers

40 4 5.01 ]
X
4.5 4
30 - x
4.0
3.51
20 4 .
= > 3.0 §
10 1 2.5 *
2.04 L ] *
0-
154 x
X
-10 4 1.0 & *
—-0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 15 2.0 25 3.0 35 4.0
x X
Iterates Error
201X 10°4
X
107 x
1.8 1 o
10-44 X Plot of measurements and their estimated error
45 i
4 -6
1.6 10 4.0 f
. ‘E' X
= & 10784 35 1
141 ¢ i
-10 E30
10 § t ¥
X a }
1.2 4 10712 4 223 ¥
20
10714 4 :
1.0 *xox x
! 15 ¥
0 2z . 4 . 4 2 3 & 5 6 7 & 8 10
3 ? Measurement ID
) . Graph of the function f(x, y)
Plot of measurements and their estimated error
£
=2
€
Y
£
o
=
K
o
=

5
Measurement 1D

6




1.0

0.5

1.00

0.75

Approximate contours

Contours of f(x, y)

0.50

0.25

1.00

-0.25 0.00

0.75

-0.50

0.50

-1.00 -0.75

0.25

Approximate surface

Le
o
)
w [
o =
7 5
£
]
[
>
T T 1 T T T L
o w o w o w Y
n ~N =3 ~N I ~ o
=] =1 =] o =3 (=] B
N T [ T 2
a
~ .
o [
i 2
3
o
o "2l (=3 (=] 0 (=3 Fal =3
s & A & & @a =~ &
-oe e ° T 9 97
A
Mmoo
n o wn wn
LREN8nnmn~ >
Scocococ@Qc <+
< No~

Customized 3D surface plot

0.00

Stream plot of a vector field
=025

-0.50

=075

e ——

-1.00

> 0.00
-0.25
-0.50
-0.75
-1.00



< N S B ] s —

E . rr T T = g

2 s ey =

= \ canaatd n

W - [ W

o (R 8 e

c ~ Vv 2

(7)) 5 v
e F—

0o =

c u b
o 2 5

o 7 A o
© m— = = o a

Solution of the heat equation

10 12 14 16

Frequency

Population dynamics for two competing species

e o3
© 3
2 =]
= <
T
> 2 .
»
O &
] 2 . .
£ ~
: r T v r T T v
s o o o o o o )
© : € &8 § g & 8
. 8 < ° ) ) E @ ~ -
d A
= " 2 n 2 n o - - - - z Aysuag
n F 92 g & =®8 & =g = 2 2 g 2
]
() : "
s - e
) . e :
| I e
Y £ IS AR -
E 8 e
g S
G g g
] - Bee| = 6 ieme-
: [ 5 . 8 c® St L
2 S c o ==
I £ . = @ 2 ===
o] £ g B a0 i pivirte L SR
£ =3 . Cas v 20 e o
* E E S 2 ¢ Pt B
H R e = zZF el o
cC Fo 8 8 z A -=®IIIZo .
i b g . £ " L] P *
L T z . © 1 R~ .
© : : Elunnn . w, ) .
soug [ IR PN : 8
wv) 5 1] BN c g 3
] El ansssssssses-- = ~
3 n = £
= El ammmmmmm e H s
o Fe > e 2 3
— o B e 2
£ S| e oo -
S ] - =2
- = A r———————————— " T T o
2 | —ee————————— iy
— £ L H 2
7 Q| QL
S = Tt o
c — B} 2 )
8 S o £
2 ]
& e = o o o o o o
2 ° o o o o o g 8 2 8 ] g R ’
® a 2 = A R B 8 E = © " N o uoneinded
‘ .
.
.

1.0 15 2.0 25 3.0 35 4.0
Time

0.5

0.0

spnijdwy

Chapter 3



Amplitude

Plot of the function f(x, y)

Plot comparing filtered signal and true signal
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Chapter 4: Working with randomness

0.200

0175

0150

0125

0.100

0075

0.050

0.025

0.000

Histogram of random numbers

100

40

Histogram of normally distributed data

1400

1200

1000

800

Density

600

400

Probability distribution

—— True distribution

=== Estimated distribution

[ 2 a 6 8 10 12 14

Number of arrivals in 1 time unit

params params
1

Density

Prior and posterior distributions for success rate

1000

800

Density

400

200

Number of arrivals

600

Histogram of random numbers

Arrivals over time

40

w
=3

o
=3

Time

Sampled data

—== Prior
= Posterior

B0

params
2

Success rate

Plot of true and estimated models

= True model
--- Estimated model




Chapter 5: Trees and networks

Weighted, directed network

Simple network drawing Simple network :
Network with different clustering behavior
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Chapter 6: Working with data and statistics

Random walk Histogram of diffs
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Regression and forecasti

Chapter 7

Y against X2 Y against X3

Y against X1
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Chapter 8: Geometric problems

Bezier curve with 4 nodes, degree 3 Construction of a quadratic Bezier curve




Chapter 9: Finding optimal solutions
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Chapter 10: Improving your productivity
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