Computer Programming 

>>> Prompt 
-ex: >>> 5 + 2  (press enter) 
	=7

** Exponentiation (to the power of)
-ex: >>> 2 ** 5 (press enter)
	=32

/ Division 
-ex: >>> 4 / 2 (press enter)
	= 2. 0 (float)

-ex: >>> 2 / 3 (press enter)
	= 0.6666666666666666 (float)

// Integer division
-ex: >>> 4 // 2
	= 2 (int) 

-ex: >>> 2 // 3
	= 0 (int)

-ex: >>> 5 // 3
	= 1                         1 2/3

% Modulo (remainder)
-ex: >>> 4 % 2
	= 0 (when you divide 4 by 2….there is no remainder)

-ex: >>> 2 % 3
	= 2 (remainder)

-ex: >>> 5 % 3
	= 2                 1 2/3 

Operator Precedence
** 
- (negation)
*     /     //     %
+     -



Two of Python’s numeric types
Int: integer 
Float: floating point number, is an approx. to a real number 

Syntax: The rules that describe valid combinations of Python symbols. What things are legal! 

Need closing and opening parenthesis!

Semantics: the meaning of a combination of Python symbols 
-ex: >>> 2 + 3
	= 5  (meaning that 2 added to 3 makes sense)

-ex: >>> 4 / 0 
	= ERROR (4 cannot be divided by 0, doesn’t make sense) 


Python and Computer Memory 
Memory address: 
x201 _____________      (memory address 201)
x202 _____________      (memory address 202)
.
.
.
Variable: a named location in computer memory 

 A value has a memory address 
A variable contains a memory address
A variable refers to a value
A variable points to a value 

Examples:
Value 8.5 has a memory address x34
Variable shoe_size contains memory address x34
The value of shoe_size is 8.5
Shoe_size refers to value 8.5
Shoe_size points to value 8.5 















Variables
Assignment statements
-ex: >>> base = 20
-ex: >>> height = 12
>>> base * height / 2 
	=120.0 
>>> area = base * height / 2
>>> area 
120.0 

Command History: Control-p and control-n 

Rules for executing an assignment statement:
1. Evaluate the expression on the right of the = sign to produce a value. This value has a memory address
2. Store the memory address of the value in the variable on the left of the =

Rules for legal Python names
1. Names must start with a letter or _
2. Names must contain only letters, digits and _

Python naming convention
Use pothole_case in most situation so that other Python programmers have an easier time reading your code.

Built-in Functions
>>> max (36.7, 23.4)  Arguments to function 
	= 36.7 (highest number)
Pass: to provide an argument to a function 
Function Call: ask Python to evaluate a function; function_name (arguments)

>>> dir (__builtins__) Gives list of all builtin functions, focus only on the ones with lowercase letters 

>>> help (builtin)  explains the builtin!

abs (number)  number  (returns the absolute value of the number) 

Return: pass back a value

Pow (x, y { , z}}  number 
Pow (2, 5)
	= 32
same as: >>> 2 ** 5
		= 32

In help documentation, square brackets around variables indicates arguments that are optional! (ex: Z is optional!)

Defining Functions
def   f(x):
	return x ** 2
Def: a key word indicating a function definition 
F: name of the function 
X: parameter of the function 
: (indicates to python that were about to type what happens when the function is called)
Return: keyword indicating result of a function, passing back
Parameter: a variable that appears between the parentheses of a function definition. Parameters get their values from expressions in a function call. 

Return Statement
Return expression 

Rules for executing a return statement
1. Evaluate the expression, which produces a value.
2. Produce that value as the result of the function call

Function Definition 
Def functionname (parameters) :
	body 

Function calls are expressions 

Rules for executing an assignment statement
1. Evaluate the expression on the right of the = sign to produce a value
2. Store the memory address of the value in the variable on the left of the =

Making our own function:
>>> Def area(base, height):
	Return base * height / 2 
>>> area (3, 4)
	= 6

Function Call
Function_name (arguments)
Rules for executing a function call
1. Evaluate the arguments to produce memory addresses
2. Store those memory addresses in the corresponding parameters

To start over, go to Shell > Restart Shell 

To save function definitions, make a new window, go to file > New window >File > save as> triangle.py, keep window on right 

Then to run it in your other window(right hand side)…click Run > Run Module

Type Str: Strings in Python 
String literal: sequence of characters
Str: Pythons string type
	Strings start and end with “ or ‘
	Strings are values
Ex: sunny_greeting = ‘What a beautiful day!’

Storm_greeting = ‘Wow, you’re dripping wet!’  error! (Use “ “ to fix!)
OR could use 
Escape character: \ character following this is treated differently from normal
Escape sequence: the escape character together with the character that follows it

Ex: Storm_greeting = ‘Wow, you\’re dripping wet!’
will become: “wow, you’re dripping wet!”  with double “ “

Concatenate: to join together 
str1 + str2		concatenate str1 and str2 
str1 * int1		concatenate int1 copies of str1
int1 * str1		concatenate int1 copies of str1

ex: 
>>> puzzle_start = ‘ I want to be your personal ‘
>>> punctuation = ‘!’
>>> noun = ‘earthworm’ 
>>> puzzle_start + noun + punctuation 
>>> ‘I want to be your personal earthworm!’



ex: 
>>> ‘ha’ * 5 
>>> ‘hahahahaha’

ex: 
>>> ‘My shoe size is ‘ + 8.5
TypeError: Can’t convert ‘float object’ to str implicitly 

Print: print a sequence of arguments for a user to read 
Ex: 
>>> print (“hello”)
>>> hello (no quotations)

ex: 
>>> print (3 + 7 – 3)
>>> 7 

ex: 
>>>  print ( “hello”, “there”)
>>> hello there

input: get a string from the user 

ex: 
>>> input (‘what is your name?’)  argument prompt 
the function pauses until the user types a newline

the return value is the string the user typed 
ex:  >>> name = input (‘what is your name?’) 
	What is your name ? Jen 
>>> name 
	‘Jen’ 

ex: >>> location = input (‘What is your location?’)
	What is your location? Toronto 
>>> location 
	‘Toronto’

>>> print (name, ‘lives in’ , location) 
	Jen lives in Toronto 


Triple-quotes strings can span multiple lines

Ex:  
>>> print (‘ ‘ ‘ How 
are
you? ‘ ‘ ‘) 

How 
Are 
You?

Ex: 
>>> s = ‘ ‘ ‘ How 
are 
you? ‘ ‘ ‘ 
>>> s 
‘How\nare\nyou?’

Escape sequences 
\n 	stands for newline (ASCII linefeed – LF) 
\t 	stands for tab (ASCII horizontal tab – TAB)
\\ 	backslash (\)
\ ‘	single quote (‘)
\ “ 	double quote (“)

>>> print ( ‘ 3\t4\t5 ‘ )  t means tab 
3	4	5

>>> print ( ‘ \ \ ‘)
\

>>> print ( ‘don\’t ‘)
don’t 

>>> print ( “He says, \”hi\”.”)
He says, “hi”. 






Function Design Recipe 

The Problem: The united states measures temp in Fahrenheit and Canada measures it in Celcius. We will write a function that converts from F to C. 

Recipe for designing Functions:
1. Examples 
What should your function do?
Type a couple example calls
Pick a name (often a verb or verb phrase):
What is a short answer to “What does your function do?”
2. Type Contract 
What are the parameter types?
What type of value is returned?
3. Header 
Pick meaningful parameter names 
4. Description
Mention every parameter in your description
Describe the return value 
5. Body 
6. Test
Run the examples


Ex: 
Def convert_to_celcius (Fahrenheit): 					Header     
	‘ ‘ ‘ (number) -> number 					Type Contract
	
	Return the number of Celsius degrees to Fahrenheit degrees	Des.

	>>> convert_to_celcius (32)					Examples
	0
	>>> convert_to_celcius (212)
	100
	‘ ‘ ‘ 
Return  (Fahrenheit – 32)  * 5 / 9 






Function Reuse 

Task: write a function to calculate the semiperimeter of a triangle. (half of the perimeter) 


Def semiperimeter (side1, side2, side3):
‘ ‘ ‘  (number, number, number ) -> float 

Return the semiperimeter of a triangle with sides of length side1, side2, side3

>>> semiperimeter ( 3, 4, 5, )    		3, 4, 5, are side lengths!!
6.0 

>>> semiperimeter ( 10.5, 6, 9.3 )
12.9 
‘ ‘ ‘ 
	Return (side1 + side2 + side3) / 2  
some of it same as perimeter function!!! Can use perimeter function instead!
	Return perimeter (side1, side2, side3) / 2


Problem example: Which pizza slice is the biggest?
Slice1: base= 3.8		Slice2: base= 3.5 
Height= 7			height= 6.8 

>>> max (area (3.8, 7.0), area (3.5, 6.8))
13.29999999999999
check both areas!
>>> area (3.8, 7.0)			this one matches! It is the biggest
13. 2999999999999
>>> area (3.5, 6.8)
11.9







Visualizing Function Calls 

When performing a function:
Left side is called “The Heap” which contains all objects 
Right side is called “The Call Stack” which is like an upside down stack of plates 
When a function is called, a “Stack Frame” is created
“Stack Frame”: region of computer memory for keeping track of information about a function being executed
When the function returns, the frame is removed 
Local Variable: a variable created inside a function body 


Type Bool 

Comparison Operators:
Less than: 	<
Greater than: 	>
Equal to: 	==
Greater than or equal to: 	>=
Less than or equal to: 	<=
Not equal to: 	!=

Ex: >>>  3 < 4
	True 
Type of value you get is called 
Bool: Boolean (true, false) 

Logical Operator: operands are Boolan expressions 
Logical Operator: 
Not:	not
And:	and
Or:	or

Not true: false 
Not not true: true

Expressions using AND
1=true, 2=true  TRUE
1=true, 2=false  FALSE
1=false, 2=false  FALSE

Expressions using OR
1=true, 2=true  TRUE
1= true, 2=false  TRUE
1=false, 2=true  TRUE
1=false, 2=false  FALSE 

Order of precedence 
Not
And 
Or


Converting between int, str and float 

>>> str(3)
‘ 3 ‘

>>> three = str (3)
>>> three
‘ 3 ‘
>>> three * 77
‘ 33333333333…… ’

>>> int(three * 5)
33333
>>> str (int(three * 5))
‘ 33333 ‘

>>> int ( ‘ 456’ )
456

>>> float ( ‘ 456 ‘)
456.0

>>> int ( ‘ I have 7 apples ‘ )
ValueError

>>> input ( “ Enter the number of shoes: “ )
Enter the number of shoes: 863 
‘ 863 ‘
“customer wants 863 shoes”
>>> num_shoes_left = 627
>>> num_shoes_wanted = int( input( “Enter the number of shoes: “ ))
Enter the number of shoes: 863
>>> num_shoes_left
>>> num_shoes_left >= num_shoes_wanted
 “Are there enough shoes left to satisfy the customer?”
False 

Import: Using Non-Built-in Functions 

Calculating the area of a triangle using Heron’s formula given the lengths of all sides:


s= semiperimeter 
s1, s2, s3= sides

Triangle.py file has contains area and semiperimeter of triangles 
Module math contains math related functions 
-to gain access to ^ 

>>> Import math
>>> dir (math)
(functions come up) 

>>> help (math.sqrt)


If Statements 

Problem: Flight was scheduled to arrive at a particular time and it is now estimated to arrive at another time. Write a function that returns the flights status: on time, early or delayed

Pre-condition: conditions that a function is intended to work 



def report_status (scheduled_time, estimated_time)
‘ ‘ ‘  (number, number)  str

	Return the flight status (on time, early, delayed) for a flight that was scheduled to arrive at scheduled_times, but is now estimated to arrive at estimated_time. 

Pre-condition: 0.0 <= scheduled_time < 24 and 0.0 <= estimated_time < 24

>>> report_status (14.3, 14.3)		14.3= scheduled time of arrival 
							14.3= estimated time of arrival 
when values are same…it will return 
‘ on time’ 
>>> report_status (12.5, 11.5)		12.5= scheduled time of arrival
							11.5= estimated, or earlier
‘ early ‘

>>> report_status (9.0, 9.5) 		9.0= scheduled time
							9.5= estimated time later
‘ delayed’

	‘ ‘ ‘ 
	if scheduled_time == estimated_time:
		return ‘ on time ‘

	elif scheduled_time > estimated_time: 	 
		return ‘ early ‘
el= else *can have 0 or more 

	else:
		return ‘ delayed ‘
*can have 0 or 1, must be the last clause 


Structuring If statements

Can use logical operators: not, and , or

Precipitation = true
Temperature = -3

If precipitation:
	If temperature > 0:
		Print ( ‘ bring your umbrella ‘ )

MODIFY:
If precipitation and temperature > 0:
Print ( ‘ bring your umbrella ‘ )

Adding in else:

If precipitation:
	If temperature > 0:
		Print ( ‘ bring your umbrella ‘ )
	Else: 
		Print ( ‘ Wear your boots and winter coat! ‘ )

Use else when: Precipitation is true and temperature > 0 is false 


If precipitation and temperature > 0:
Print ( ‘ bring your umbrella ‘ )
Elif precipitation: 
	Print ( ‘ Wear your boots and winter coat! ‘ )


*need to check precip again in elif because we need to put on snow boots if there is snow!


More str Operators

Capital letters are less than lower case letters
>>> ‘a’ > ‘A’
True 

Values of different types can be compared for equality 
>>> ‘,’ < ‘3’ 
True

>>> ‘s’ == 3
False

Values of different types usually cannot be compared for ordering (ints & floats can be compared) 
>>> ‘s’ <= 3

new operator: in
>>> ‘cad’ in abracadabra
True 

>>> ‘c’ in ‘aeiou’ 
False

Order is important 
>>> ‘zoo’ in ‘ooze’ 
False 

Function: len(str): return the number of characters in str.
>>> len(“ “) 
0
>>> len (“abracadabra”) 
11

*counts spaces and punctuation 


Str indexing and Slicing

Index: a position within a string 
>>> s (0)
‘L’

Slice: a substance of a string from a start index up to but not including an end index 
>>> s (0:5) *letters from 0 to 5
‘Learn’

>>> s (9:16)
‘Program’

>>> s (9:len(s)) 			*the rest of the length of the string 
‘Program’

>>> s (9:)				*ending bracket means till the end of string
‘Program’ 

String Line: +0, +1…..etc (from left side)
		-1, -2…..etc (from the right) 

*strings cannot be changed

>>> s (:5 ) + ‘ed’ + s (5:) 
‘Learned to Program’


Str Methods: Functions inside of Objects

method: a function inside of an object 
Method call: Object.method(arguments)

>>> white_rabbit = “ I’m late! I’m late! For a very important date! “
>>> white rabbit.lower()  				*lower case
“ i’m late! i’m late! for a very important date! “
		
Which methods are available? 
 >>> dir(white_rabbit)

Ex: 
>>> white_rabbit.count ( ‘ ate ‘ )
3
>>> “computer”.capitalize ()
‘Computer’

Str line:
I’m late! I’m late! For a very important date! 
01234…etc

>>> white_rabbit.find ( ‘ late ‘ )
4						*finds first occurance of the word

>>> white_rabbit.find ( ‘ late ‘ , 7)
14						*after 7, when does the word late start

>>> white_rabbit.find ( ‘ loser ‘ )
-1						*if not in str= -1

>>> white_rabbit.find ( ‘ Late ‘ )
-1						*case sensitive!

>>> white_rabbit.rfind ( ‘ late ‘ )
14						*last occurance, from the right 
>>> s = “ 	I’m feeling spaced out.	“
>>> s.lstrip()
“I’m feeling spaced out. 	“			*left strip, takes away space

If want both spaces removed:
>>> s.strip()
“I’m feeling spaced out.”


For Loop over str

>>> s = ‘Hi there!’
>>> for char in s:
	print (char)					*char= character
H
I….etc 

>>> for char in s:
	print (char)
	print (char)					*each letter comes out twice 

Problem: write a function that returns the number of vowels in a given string 

Def count_vowels (s):
	‘ ‘ ‘ (str)  int

	Return the number of vowels in s. Do not treat the letter y as a vowel.

	>>> count_vowels ( ‘ Happy Anniversary! ‘ )
	5
	>>> count_vowels ( ‘xyz ‘ )
	0
	‘ ‘ ‘ 

	num_vowels = 0
	
	for char in s:
		if char in ‘aeiouAEIOU’:
			num_vowels = num_vowels + 1

	return num_vowels 

Problem: write a function that returns the vowels from a given string

Def collect_vowels (s):
	‘ ‘ ‘ (str)  str

Return the vowels from s. Do not treat the letter y as a vowel.
 
	>>> collect_vowels ( ‘ Happy Anniversary! ‘ )
	‘ aAiea ‘
	>>> collect_vowels ( ‘ xyz ‘ )
	‘ ‘ 
	vowels = ‘ ‘

	for char in s:
		if char in ‘aeiouAEIOU’:
			vowels = vowels + char
	
	Return vowels 


IDLE’s Debugger 

Python has limitations: cannot import statements, and stops tracing after 500 steps 
Go to Debug  debugger  click source  run module  click step(forward)


Wing’s Debugger 

Setting a breakpoint: clicking on the left side where you want it to stop

Click bug icon to start 









While Loops 

-use if don’t want to go through every character, maybe want to find a vowel 

>>> num = 2
>>> while num < 100:
	num = num * 2
	print (num) 
4
8
16
32
128

at 128 value, the num condition is false

iteration: execution of the loop body 

>>> s = ‘ hello ‘
>>> for char in s:
	print (char)
h
e
l
l
o


Comments 

# before_vowel contains all the characters found in s{0:i)
before_vowel = ‘ ‘
i = 0

example: in the word “zymurgy”
s(0:7)= zymurgy	
……until
s(0:0)= ‘ ‘ 




Type List 

>>> grades = (80, 90, 70)
grade at 0 is 80
1 = 90
2 = 70

>>> 80 in grades
true

>>> len(grades)				*length
3

>>> min(grades)
70

>>> subjects = (‘bio’, ‘cs’, ‘math’, ‘history’)
min for this string is in alphabetical order, ex: “bio” 
sum function doesn’t work here

>>> stree_address = (10, ‘Main street’)

>>> for item in subjects:
	print(item)
bio
cs
math
history


List Methods 

List of colors 
>>> colors = ()
>>>prompt = ‘Enter one of your favorite colors (type return to end): ‘
>>>
>>> color = input(prompt)
Enter one of your favorite colors (type return to end):  blue
>>> color 
‘ blue ‘
>>> colors 				*colors still refers to the empty list
()
>>> while color != ‘ ‘:
	colors.append(color)
	color = input (prompt)

Enter one of your favorite colors (type return to end): yellow
Enter one of your favorite colors (type return to end): brown

>>> colors 
( ‘blue’, ‘yellow’, ‘brown’ )

>>> colors.extend(( ‘hot pink’, ‘neon green’))
>>> colors
( ‘blue’, ‘yellow’, ‘brown’, ‘hot pink’, ‘neon green’ )
        0           1               2
To remove a color:
>>> colors.pop()
‘ neon green ‘
>>> colors 
( ‘blue’, ‘yellow’, ‘brown’, ‘hot pink’ )

using an index:
>>> colors.pop(2)				*brown is #2
‘ brown ‘

>>> colors 
( ‘blue’, ‘yellow’, ‘hot pink’ )


>>> If colors.count( ‘yellow’ ) > 0:
	colors.remove ( ‘yellow’ )

>>> colors 
( ‘blue’,  ‘hot pink’ )

 OR 

>>> if ‘yellow’ in colors:
	colors.remove ( ‘yellow’) 

*pop with no arguments removes last thing on the  list!

Colors.sort() 	*puts in alphebetacal order 
Colors.reverse() 	*reverses the list
Colors.insert(-2, ‘ brown’) 		*inserts brown 2 from the right in list

Calling something that’s not in the list gives a ValueError 

>>> if ‘hot pink’ in colors: 
	where = colors.index( ‘hot pink’ )
	colors.pop(where)

‘hot pink’
>>>colors 
( ‘blue’, ‘yellow’, ‘brown’, ‘neon green’ )			*removes hot pink


Mutability and Aliasing 

Aliasing: when two or more variables refer to the same object 

Mutable types: list
Immutable Types: int, float, str, bool

*Any function that modifies parameters must say so in docstring, if not, function does not modify them


Range

>>> for num in range(10):
	print(num)
0
1
2
.......
9








>>> s = ‘computer science’
>>>len(s)					*16 letters in CS
16
>>> for i in range (len(s)):
	print (i)
0
1
2
……
15

OR

>>>for i in range (1, len (s)):			*starts at #1
	print (i):


range((start,) stop(, step)) 
ex: >>> for i in range (1, len(s), 2):			*starts at 1, adds 2 (odd)
	print (i):
1
3
5
7
9
11
13
15


For loop over indices 

Task: given a string, count the number of neighboring pairs of characters that are the same

Ex: 
>>> s = ‘ abccdeffggh

string at index 0 needs to be compared to the string at index 1
s(0), s(1)
….
S(-2), s(-1)
Generally speaking: s(i), s(i+1)			*string at index i 


>>> s = ‘ abccdeffggh ‘
>>> for I in range(len(s) – 1):
		print (i)
0
1
…….
9

def count_adjacent_repeats(s):
	‘ ‘ ‘ (str)  int

Return the number of occurrences of a character and an adjacent character being the same

>>> coun_adjacent_repeats (‘ abccdeffggh ‘)
3
‘ ‘ ‘ 

repeats = o

for i in range (len(s)-1):
	if s(i) == s(i+1):
		repeats = repeats + 1

return repeats 

def shift_left (L):
	‘ ‘ ‘ (list)  NoneType
Shift each item in L one position to the left and shift the first item to the last position.

Precondiion: len(L) <= 1
‘ ‘ ‘ 

first_item = L(0)

for i in range(1, len(L)):
	L(i-1) = L(i)

L(-1) = first_item 

>>> L = (‘a’, ‘b’, ‘c’, ‘d’)
>>> shift_left(L)
>>> print(L)
(‘b’, ‘c’, ‘d’, ‘a’)


Nested Lists 

-one list inside another 
ex: 
>>> grades = (( ‘Assignment 1’, 80), ( ‘Assignment 2’, 90), ( ‘Assignment 3’, 70)

>>> len (grades)
3
>>> grades (0)
( ‘Assignment 1”, 80)
>>> len(grades(0))			*how many things are in this list 
2








Nested Loops 

-Loops within loops

Problem: return a list of the averages of the values in each of the inner lists of grades 
Subproblem: find the average of a list of values 

>>> grades = ((70, 75, 80), (70, 80, 90, 100), (80, 100))

>>> English = grades (0)
>>> English 
(70, 75, 80) 
>>> total = 0
>>> for mark in English:
	total = total + mark
>>> total 
225
>>> total / len(English)			*gives average
75.0



Reading Files 

to open a file: 
open (filename, mode)

modes:
‘r’ open for reading 
‘w’ open for writing (erasing what is already in the file)
‘a’ open for appending (adding to what is already on the file)

>>> flanders_filename = (put URl here)
>>> flanders_file = open(flanders_filename, ‘r’)
>>> flanders_file.readline() 			*read and return next line

>>> flanders_file = open (flanders_filename, ‘r’) 
>>> line = flanders_file.readline()
>>> while line != ‘ ‘ :
	print(line, end=’ ‘)		*prints whole poem without double space




how to read just the first stanza:

>>> while line != ‘\n’:
	print (line)
	line = flanders_file.readline()

If want to read every single line in a file:
>>> for line in flanders_file:
	print (line, end=’ ‘ )

If file isn’t huge can read it all at once:
>>>print (flanders_file.read())
 
last way:
>>> flanders_file.readlines()		*gives a list of everyline with slashes 


Writing Files 

Tuples
-Immutable sequences: cannot change (creates TypeError)
-can be indexed or sliced 

For loop over a tuple:
>>> for item In tup:
	print(item)

a
3
-0.2

Type Dict 
-dictionary form is (key : value 1, key : value 2….etc)
-can be added, removed or changed: mutable 
-dictionaries are unordered
-keys are immutable, cannot be changed 



ex:
>>> asn_to_grade = (‘A1’ :80, ‘A2’ :70, ‘A3’ :90)
to look up grade associated with ‘A2’ 
>>> asn_to_grade (‘A2’)					*key must be unique 
70
if key not in list: KeyError 
to check to see if ‘A4’ is in the list:
>>> ‘A4’ in asn_to_grade
false

len(asn_to_grade)			*gives # of keys 
3

to add:
>>> asn_to_grade (‘A4’) = 85 

to remove:
>>> del asn_to_grade (‘A4’)


>>> for assignement in asn_to_grade:
	print(assigenment)
A1
A3
A2

>>> for assignment in asn_to_grade:
print (asn_to_grade(assignement))
80
90
70

>>> for assignment in asn_to_grade:
	print(assignment, asn_to_grade(assignment))
A1 80
A3 90
A2 70

When empty:
 >>> d = ()


>>> d((1, 2) = ‘banana’ 
((1, 2): ‘banana’, ‘apple’: 2, 5:8)


*operator in checks if an object is a key in the dictionary 


Inverting a Dictionary 
-in order to invert a dictionary, it must have no mutable values 


Populating a Dictionary


Palindrome: Approaching the problem 
Problem: determine whether the string is a palindrome 
Palindrome: a string that is read the same from front to back and back to front 
Ex: noon and racecar 

Using an algorithm 
Algorithm 1: reverse the string (compare reversed string to original string) 

Algorithm 2: split the string into two halves, and reverse the second half.
Compare the first half to the reversed second half 
Ex: rac|e|car (omit the e) car reversed  rac (matches first half) 

Algorithm 3: compare 1st character to last character…keep going. 
Stop when middle of string is reached


Palindrome: algorithm 1

Palindrome: algorithm 2
How do we calculate where to slice to get the left and right substrings?
Len(s)//2 is the number of characters in each slice.
Ex: ’no|on’  4 characters in noon  4/2 = 2 
Len(s)-len(s)//2 = index of the first character in the second half 
Ex: rac|e|car  
        0123456  the #4 is the letter c, which is the 1st character in the 2nd half 

Palindrome: algorithm 3
I= 0 		 which is the 1st character in string 
J= len(s) – 1 		which is the last character in the string 
I and J must match 

While I < j and s(i) == s(j):
	I = i+1
	J = j-1

Odd cases (racecar): I == j
Even cases (noon): j < I 

Therefore, 
[bookmark: _GoBack]Return j <= I 





