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Numeric Types




Strings




The Print Function



Type Casting
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Import Statements

: import matplotlib.pyplot as plt
: import numpy as np

- from math tmport logl® o= log

: import sys

- log(1?)

1.0

- log(?)

0.47712125471966244

- plt.figureQ

<Figure size 640x480 with @ Axes>




ooy sy /
- example = [1, /, "string”, ] //

. example
(1, 2, 'string’, 3]

- example[]
1

. example[ ]
'string’

. example.append(appended")

. example
[1, 2, 'string’, 3, 'appended']

. example[-1]
"appended’




. example = (1, 7, "string”, 7)

. example
@, 2, 'string’, 3)

. example[]
1

. example[ ]
'string’

. example.append(“appended™)
AttributeError Traceback (most recent call last)
<ipython-input-5-7775d98792ef> in <module>
----> 1 example append

Attributebrror: "tuple' object has no attribute 'append’

In 16 : example[-1]
6 3

In (7. example['] = 1
TypeError Traceback (most recent call last)

<ipython-input-7-d244a90ddc3c in <module>
----> 1 example 1 1

Typebrror: "tuple' object does not support item assignment

In [8]: example += (4, °)

n [97: example
9 (19 2, 'St"ing.: 3: 49 5)




_

: X = list(range(10))

- X
[0’ 1, 2’ 3’ 4, 5, 6’ 7, 8’ 9]

. XESJ =

- X
[oa 1, Z, 4, 4, 5, 6: 7, 8: 9]

ColistCeet0x))
[o z, 4’ s’ 6’ 7’ 8’ 9]



Dictionary

: emle - {"a": 1, " "

. example["a™]

1

. example[ ]

.cl

. example.keysQ)

dict_keys(['a’, 'b", 31D

. example["mass"] = ListCrange(19))

. example

{'a': 1, 'b': 2, 3: 'c', 'mass’:

—

[0’ 1’ z’ 3’ 4’ 5’ 6’ 7’ 8’ QJ}
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Which Data Type Should I Use






Lists vs. Arrays

In [1]:

- In [2]:
In [3]:

in [4]:

In [S]:

In [6]:

In [7]:

In [8]:

import numpy as np
X = ListCrange(l9))
y = np.array(ronge(l9))

X
[oa 1, 2: 3, 4, 5, 6, 7, 8: 9]

y
array([9, 1, 2, 3, 4, 5, 6, 7, 8, 9D

Lype(x)
list

type(y)
numpy . ndarray

y*y
a"myq: 0’ 1’ 4’ 9! 16' Zs’ %’ 49’ 64’ 81])

TypeError Traceback (most recent call last)
<ipython-input-9-40f972982daf> in <module>
————>1X*X

Typebrror: can't multiply sequence by non-int of type 'list’



Lists vs. Arrays

In [1]:
In [2]:
In [3]:

In [4]:

In [S5]:

In [6]:

In [7]:

In [8]:

import numpy as np
X = ListCrange(l9)) %

y = np.array(ronge(l9))

X
[oa 1, 2: 3, 4, 5, 6, 7, 8: 9]

y
array([9, 1, 2, 3, 4, 5, 6, 7, 8, 9D

Lype(x)
list

typeQy)
numpy . ndarray

y*y
a”'ayq: 0’ 1’ 4’ 9! 16! zs’ %’ 49! 64’ 81])

TypeError Traceback (most recent call last)
<ipython-input-9-40f972982daf> in <module>
————>1X*X

Typebrror: can't multiply sequence by non-int of type 'list’



Slicing

In [1]:

In [2]:
Out[2]:

In [3]:
Out[3]:

In [4]:
Out[4]:

In [5]:
Out[5]:

In [6]:
Out[6]:

In [7]:
Out[7]:

In [8]:
Out[8]:

In [9]:
Out[9]:

2

/7

SIS

x = list(range(10))

X
[0, 1, 2, 3, 4, 5, 6, 7, 8, 9]

x[2:5] |
[2, 3, 4] !;%%%%V
x[3:9]

[3, 4, 5, 6, 7, 8] .

x[1:-1]
1, 2, 3, 4, 5, 6, 7, 8]

x[:-1]
(e, 1, 2, 3, 4, 5, 6, 7, 8]

x[1:]
(1, 2, 3, 4, 5, 6, 7, 8, 9]

x[1::2]
[1, 3, 5, 7, 9]

x[::-1]
[9, 8, 7, 6,




Conditions

In[1]: x=1

In [2]: if x> 03

print("x i

celif X == 03

print("x i

: else:

print("x i

x is positive.

In [3l: x=0

In (4] if x> 03

print("x i

celif X == O3

print("x i

.. else:

print("x i

X is zero.
n 5 xXx= =1

In [6]: if x> 0:

print("x i

celif X == 03

print("x i

: else:

print("x i

/
;¢7 x is negative.

positive,
zero."

negative.

positive,
zero."

negative.

positive.

zero."

negative.



In [1]: x= 1

In [2]: if X >= 03
- print("x is positive.
elif X == 03

‘4 :::: print("x is zero."
Conditions 1 etsed
- print("x is negative.

X is positive.

In[3]: x=0

In [4]: i X >= 03
- print("x is positive.
elif X == 03
print("x is zero."
.1 else:
print("x is negative.

x is positive.
5 i X= =

In [6]: if X >= O3
- print("x is positive.
elif X == 03
print("x is zero."
.1 else:
print("x is negative.

X is negative.
7







For-loops

—

In [1]: for i in range(10):
if i == 5; continue
if 1 == 8;: break
print(i®**2)

In [2]: [i**2 for i in range(10)]
2 [0, 1’ 4’ 9’ 16’ zs’ %’ 49’ “’ 81]




While-loops

[1]:
[2]:

31

3

4]

import numpy as np
X = np.random.normal()

X
-1.2309450778924569

while x < 03
orint(x)
X = np.random.normal()

-1.2309450778924569
-0.9441969498633814

In [S]:

S

In [6]:

X
0.599929527694834

while x > 0:
orint(x)
X = np.random.normal()

0.599929527694834
0.5108733408026233
0.012998073685294384
1.1176695275075066
1.19053299714839

In [7]:
In [8]:

X=0

while True:

X += |
x> 10:
break




In [1]: def f(x):

LA

Functions

Calculate the value of x squared.

B

The number to square

Returns

The value of x squared.

LA

return x**2




: def f(x):

wew

Calculate the value of x squared

mwonw

Functions: The Implicit Return T o

# return (or: return None)
cx = f()

: X is None
True
: def f(x):

mwonw

Calculate the value of x squared

wew

return x**2

5 x=f()

[6]: x is None
6 False

[7]:
7

X
4




Functions: An Alternative for One-Liners

= lambda X: x**2



Catching Exceptions: try-except
» 7 ///////% /

import math as m

try:
- orint(m.logl@e(-1))
: except ValueError:
print(“Caught ValueError!")
: except:
print("Caught some different error!™)

Caught ValueError!

In [3]: try:
orint(m,.logl@( ' 2"))
: except ValueError:
print("Caught ValueError!™)
: except:
print("Caught some different error!™)

Caught some different error!




Catching Exceptions: try-except-finally

import math as m

trys
orint(m,logl@(-1))
: except ValueError:

print("Caught ValueError!")
: except:
- print("Caught some different error!™)
: finally:

print("This will always run.")

Caught ValueError!
This will always run.




Pattern-Matching: Python 3.10

7 fllldddsisisssssss s / AN,
1 [1]: def f(point): égy
match point:
case [@, @]:
print("Origin")
case [x, 0]:
print("On the x-axis. x =", X)
case [0, y]:
print("On the y-axis. y =", y)
case [x, y]:
print("On neither axis. x =", x, "and y =", y)
case

raise TypeError("Not a 2-dimensional data point.")

In [2]: fC[o, 2])

Origin

In [3]: fCC1, 9))
On the x-axis. x = 1

In [4]: fC[o, 11D
On the y-axis. y =1

In [S]: f((;9 —))
On neither axis. x =1land y = 1

G




Pattern-Matching: Python 3.10

In (1 def f(point):

match point: [
cose [x, 911 [0, x]: %

print("On an axis.")
case _:
print("Not on an axis.")

In[2]): £C09, 71D

On an axis.

In 131 F£CC, 92D

On an axis.

n (4 fCLo, 1D

On an axis.

n 15 fCC, 1))

Not on an axis.

n (6] fCC, 1, 1)

Not on an axis.




Pattern-Matching: Python 3.10

1 det “(emd):
match omd:
cose ['walk”, Cn™ 1 "s™ 1 "e” | "w") as direction]:
directions = {
"n": "north",

TR

e

s": "south",
"e": "east",
w': "west”
}
orint(Walking”, directions[direction], "....")
case

raise ValueError('Unrecognized command.")

In [2]: fC["walk", "n"1)
Walking north ....

In [3]: f(["walk", "s"1)
Walking south ....

In (4] f(["'walk", "e"1)
Walking east ....




Pattern-Matching: Python 3.10

1 det “(emd):
match omd:
cose ['walk”, Cn™ 1 "s™ 1 "e” | "w") as direction]:
directions = {
"n": "north",

TR

e

s": "south",
"e": "east",
w': "west”
}
orint(Walking”, directions[direction], "....")
case

raise ValueError('Unrecognized command.")

In [2]: fC["walk", "n"1)
Walking north ....

In [3]: f(["walk", "s"1)
Walking south ....

In (4] f(["'walk", "e"1)
Walking east ....



https://peps.python.org/




