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Numbers

* Reading assignment: Chapter 3 from Zelle

 Numbers w/o fractional part: integers, or int
for short

 Numbers w/ fractional part: floating-point
numbers, or floats for short



Int or float

* Type does not have to be declared explicitly

* Python infers type based on
— presence or absence of decimal point
— operands

* Special Python function type returns the type float or int
>>> type(2)

<class 'int'>

>>> type(2.0)

<class 'float'>

>>> type(1+2)

<class 'int'>

>>> type(l + 2.0)

<class 'float'>



Built-in numeric operations




Built-in numeric operations
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iClicker Question

* Explain the result in the
Python shell window

A. The result should be 1.15, you have
discovered a Python bug

. B. The Python shell window image was
photoshop-ed to show the incorrect

. result

i

s> 3.45/5.0 C. 3.45 cannot be represented precisely
SO in base 2, so, since one operand is
approximate, the division result is
approximate

D. 3.45 divided by 3.0 is a little more than
1.15, there’s nothing to explain

E. We should have used integer division
// for the correct result
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Some math library functions

' Python Mathematics | English o

pi T An approximation of pi.
o e An approximation of e.
sqrt(x) | The square root of x.
sin(x) sin The sine of x.
cos(x) COS The cosine of x.
tan(x) tan z The tangent of x.
asin(x) | arcsinz The i inverse of sine x
acos(x) !

| atan(x)




Some math library functions

* Using math library
— import math
— Prefix function name with math.
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e e math ﬂ
> math.pi

3.141592653589793

> math.asin(0)

> math.asin(l)
1.57079632679489%66
>>» math.sgrt (16.0)
4.0

>>> math.ceil (4.9)

5

> math.ceil (-4.9)
-4

>>» math.floor{3.1)
3

>>>» math.floor(-3.1)
-4
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Explicit type conversion

 Force int to float or float to int
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»>»> int(4.0) j

q

»>»> int(4.1)

q

»>>» int (4)

q

»>»> int (3.9)

3

»>»> int(-4.1)

-4

»>»>» math.floor(-4.1)

-5

»>»>» float (3)

3.0

»»> float(3.0)

3.0

»»> float(3.1)

3.1

»»>» Float(int(3.3))

3.0

>33 | v
Ln: 395 |Col: 4




Rounding

* Allows specifying the number of decimal
places
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s math j
»»>» math.pi

3.141592653589793

»»» round (math.pi, 2)

3.14

»»» round (math.pi, 4)

3.141&
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1-D array of numbers

[element,, element,, ..., elemen_ ]
— 0-based indices
— len function returns length of array, i.e. the number of elements (“n”)
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»»»> b = [1, -10, 20, 100, 30] ﬂ
»»>» len (i)
5
x> A[0]
1
x> A1]
=10
x> A[2]
20
x> B3]
100
x> A[4]
30
»»> A[S]
Traceback (most recent call last):
File "<pyshell§l92>", line 1, in <module>

B[S5]

IndexError: list index out of range
el -
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Traversal of 1-D array, version 1

e Using for loop

— Directly on elements

s B
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mil I ﬂ
[20, 10, 3, 11, -3, 40]
e a E:
print (a)
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Traversal of 1-D array, version 2

e Using range function ...
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»»» list (ranoges(10)) ﬂ
o, 1, 2, 3, 4, 5, & 7, 8, %]

P> list (range (0, 10))

o, 1, 2, 3, 4, 5, & 7, 8, %]

P> list (range (0, 10, 2))

o, 2, 4, &, g]

P> list (range (0, 10, 4))

[0, 4, 8] 1
>3 | -

L% Ln: 445]Col: 4




Traversal of 1-D array, version 2

* Using range function ... and for loop on index

s B
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x> B j
[20, 10, 3, 11, -3, 40]
S e i range (0, len(h)):

print (A[i])
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# starting at index i0
def MinIndex (&, i0):
n = len(i)
imin = i0
for i in range (i0+1, n):
if A[i] < Aflimin]:
imin = i
return imin

ief SortMin(a):
n = len(i)
for i in range (0, n-1):

] #find index of minimum, starting at i
imin = MinIndex (&, i)

# swap A[i] and A[imin]

tmp = Afi]

Ali] = A[imin]

ABlimin] = tmp

# function (i.e. sub-algorithm) for finding index of minimum element

# function for sorting array by finding minimum repeatedly
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»»> SortMin([-10, 20, -100, -100, -3, 17, 20,
[-1000, -100, -100, -10, -9, 17, 20, 20, 80]
>33 |
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SortMin
in Python
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