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Outline

1. Types of numerical value
¢ int: integer without decimals
¢ float: integer containing one or more decimals

¢ bool(boolean): False/True
2. Operator precedence
3. How to import modules

¢ math module

¢ random module
4. The built-in function: type() function




The arithmetic operations on numbers

+Addition(+)
+Substation(-)
+Multiplication(*)
+Division(/)

sInteger division: divides one number by another and gives the
result as an integer, calculate quotient(//)

+Remainder(%)
+Exponent(**): raises a number to a power




Examples

° print(6+3)

° print(6-2)

°print(6*2)

o print(10/3)

o print(10//3)

> print(10%3)

°print(3**2)

» float and int operations are the same



Operand vs. operator

Numerical operations B
eOperator(BE&E 1 - EERF) )]( T y = Z [
OOpe rand(LE—ﬁ) | Operands Results

eThe order of operations:

A. Parentheses (parentheses come in pairs) (the highest)

B. Exponent (**)

C. Multiplication(*), division(/), calculate quotient(//),remainder(%)
D. Addition, substation (the lowest)

For operations with the same priority, operations are performed
from left to right.



float

» Scientific number with an “e” to indicate the power of 10

print(35e3)
print(12E3)
print(-87.7e100)




practise

basic advanced
°a=3 .

. °x1=2%*(3+4)
° print(a+7) o yeaans

° print(a**2)

° print(100/3) ox3=3**2%4
o prlnt(lOO//3) o x4 = 2*3/4
> print(100%3) 5 = oroEEa

° print(x1,x2,x3,x4,x5)



Built-in function

1. abs(x): Returns the absolute value of x

2. min(x1,x2 [, x3...]): Returns the minimum value in the parameter list
> min(5,1)
> min(-1,3,-5,7,10)

3. max(x1,x2 [, x3...]): Returns the maximum value in the parameter list

4. pow(x,y): return the value of x raised to the power of y, pow(3,4); pow(3,4,5)
# pow(x,y,z)=pow(x,y) %z

5. int(x): return the integer part of x, discarding the decimal

6. round(x [, precision]): returns a floating point number that is a rounded version of
the specified number (x), with the specified number of decimals. Precision: Optional.
The number of decimals to use when rounding the number. Default is O.



Numeric processing function g ‘
1Z#E K| T, & (standard library) 2§
_math mOdUIe =M 2 K = /& (built-in library)

» Module is some Python files. Example: the math module includes some mathematical
constants and mathematical functions.
» Such modules need to be imported

import math (Z# TR TR E S T iEZRGER)

v/ Constants: math.pi, math.e(B A ¥ IRV K Ele)
math. factorial(n): return n factorial as an integer (ex:5!)
math.gcd(x,y): returns the greatest common divisor of x and y ({&2[B] 2 &x, yA & KA K E)
math.exp(x): return e raised to the power x ({E[E] B A% 81 7 [ Ele A EVERIXX /7)
math.log10(x): return the base-10 logarithm of x.

math.log(x[,base]): return the logarithm of x to the given base (BB EE S Eixi B A H EE
M 2e - base ol SSBLE EE) - ex: mathlog(2,2)

math.sqrt(x): return the square root of x



Practice

1. Find the maximum value from 0, 98,29, -56, 38, 27.
2. Find the minimum value from O, 98,29, -56, 38, 27.

3. Find the area of a circle with a radius of 10 using the pi defined
by math.pi.

4. The value of /7
5. The greatest common factor of 616 and 1331.

6. Given that x=log2, y=log3, please calculate 10>**3y*! and print the
result. Round the answer to an integer.



Compound operator (E 5 EHE F)

Operator = Expression meaning

= a=b The b value is assigned to the a variable
(IFbEIEIKFAGaE L], a BRI ERTE D)

+= a+=b a=a+b

= a-=b a=a-—-b

*= a*=b a=a*b

/= a/=b a=a/b

//= a/l=b a=a//b

%= a%=>b a=a%b

% % _ q **=p a=a**b
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Boolean




Boolean value(fh #A18)

eBoolean for conditions
eBoolean type: True/ False
e Comparison operator(EGER?

~eEqual: x ==y (xZFRy)
e Not equal: x != y (xRZFRYy)

e Greater than: x >y (x XiRy) 05==5
— A &5 A
e Greater than or equal to: x >= y (x KIS ZE Ry) 5 1=2+4
e Less than: x <y (x’\IRy) ® 2=%
cx <= vy (X NIRER
__eless than or equal to: x <=y (X’ NRZFRY) o a>=7+3
®a<7+3




Example

numl=34 #int
num2=67.5 # float

flag=True
num3=34.0

num4=9+True
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Multiple conditions

eLogical operator: and, or, not

A B AandB AorB
True True True True A ang B |
respectively
Truth table
- True | False False True represent a
False True False True condition
False | False False False
A not A
True False
False True




Boolean practics

eUse print() function to show True/False

oex=7

oy =38 X=17

e0<x and x<10 y=8

00<x <10 print(O<x and x<10)

enot(y<6) » print(0<x <10)

x%2==0 or y%3==0 print(not(y<6))

enot (x%2==0 and y%3==0) print(x%2==0 or y%3==0)
print(not (x%2==0 and y%3==0))




The priority level of Boolean + Numeric

Priority meaning Operators
(BHSERK)

8 (the Parentheses () eExample code
highest) ox=3
7 Exponent *x oy=10
6 Multiplication, *, /, //(quotient), e print(10<x*5 and y-6<2)
division %(remainder) *  #1.compute x*5, y-6
5 Addition, +, - . # 2. relation 10<15, 4<2
substation . # 3. logical True and False
_ . # Finally, result: False
4 Comparison ==, 1=, <, >, <=, >=
3 logic not
2 logic and
1 (the logic or



The functions of the random module

import random

random.randint%,%l)] returns a random number between the given range
=]

(BEl2Exy ZENEIEEZX,y)
random.random(): returns a random float number between 0 and 1
x= [1,2,6,4,8, 13] # list is a sequence

random. shuffle}ix) # Takes a seguence (x) and returns the sequence in a

random order (IR EZIxP T X B EHFR B HE4E R 46x)

I|m||

print(x)

print(random.choice( XEL return a random element from the given

sequence(x) (TFEEIxPRIITZ= B E I —1E)
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type() function

» type(x): What data type is x?

» Example:

VYV VYVYVYYVY

al=10
a2=20.55
a3=al+a2
print(type(al))
print(type(a2))
print(type(a3))

19




References




keyword

2023/5/12

False await else import pass
None break except in raise
True class finally is return
and continue for lambda try

as def from nonlocal while
assert del global not with
async elif if or yield

Uppercase and lowercase characters are different.

izl




built-in function

AR

A =
abs() enumerate()
aiter() eval()
all() exec()
any ()
anext() F
ascii() filter()
float()
B format ()
bin() frozenset()
bool()
breakpoint() G
bytearray() getattr()
bytes() globals()
C H
callable() hasattr()
chr() hash()
classmethod() help()
compile() hex()
complex()
|
D id()
delattr() input()
dict() int()
dir() isinstance()

divmod() issubclass()

E

len()
1ist()
locals()

map ()
max()

memoryview()
min()

N
next()

o)
object()
oct()
open()
ord()

P

pow()
print()

property()

R

range()
repr()
reversed()
round()

S

set()
setattr()
slice()
sorted()
staticmethod()
str()

sum()

super()

T
tuple()
type()

\'

vars()

z
zip()

_ iter() __import__() .



Exercise 1




Ql

1.i=12, j=3, print result False/True
° (1) 10<1*2 or j-6<2**(-1)

> (2) 1<1%5 and 1//4<

°(3) noti//7>j and i%2==0

2. Python to design a program with 4 students and 25 apples, distributing
the apples evenly among the students. Each student should receive the
maximum number of apples, and the apple count per student must be

equal. Print “the number of apples each student receives XX apples and
the number of remaining YY apples®.

3. A company has determined that its annual profit is typically 23 percent
of total sales. Write a program that the projected amount of total sales is
5000, and then display the profit that will be made from that amount.
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Q1(cont.)

4. define x1="python programming” (course name), x2=2024(year), x3=1900.98765
(amount of consumption), data type: x1 is string, x2 is int, x3 is float
Print:

(1) “You expenditure amount to ? NTD”(? Is x3, display up to four decimal places and round the
number)

(2) “You're taking ?? course in ???2.”(?? is x1, ??? is x2)

(3) “You purchased goods worth ? dollars”(? is x3, display up to two decimal places and round the
number)
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Review

Chapter 2: 2.7 (number) and Chapter 4: 4.5, 4.6 (Boolean)




