Week 2: Agenda

* Quiz #1: Academic Honesty Policy — Grades will be released tonight
* If you missed it, make-up today at 5pm (check Discord)

* This week (Thu): Quiz #2 Data and Expressions, Conditionals
* Today: Data and Expressions, Conditionals - Quick recap
*Loops



Data and Expressions: Types of problems

* Math Problems
* Examples: isRightTriangle
* Extracting Digits
 Examples: isSmallFair,isSmallPal (Quiz 1, Pitt S22)



isRightTriangle(x1,y1,x2,y2,%x3,y3)

* Write the function isRightTriangle(x1, yl, x2, y2, X3,
y3) that takes 6 integers representing the coordinates of 3 points in
the plane: (x1, y1), (x2, y2), (x3, y3).These arethe
vertices of a triangle.

* Return True if the triangle formed by these three points is a right
triangle (has one 90-degree angle), and False otherwise.

* You may assume the points are distinct and not collinear.



How to approach a programing problem

5.

Read the Problem
e Understand the requirements and constraints.

Brainstorm Test Cases
e Generate examples to clarify expected results and edge cases.

Devise an Algorithm

e Outline a clear step-by-step plan.

Validate the Algorithm

e Check logic against your test cases; refine if needed.

Implement the Code
e Translate the algorithm into a working program (and run tests)



Data and Expressions: Types of problems

* Math Problems
* Examples: isRightTriangle

* Extracting Digits
 Examples: isSmallFair,isSmallPal (Quiz 1, Pitt S22)
e Other topics: E.g., use of modulo



isSmallFair(n) (Pittsburgh F21)

* We will say that a value nis "fair" if it is an integer and it has the same number of
even digits as odd digits (ignoring leading 0's). A "small fair" number is a fair
number with exactly 4 digits.

* For example, 1083, 1081, and -1092 are each small fair numbers because each
have two odd digits and two even digits.

* With this in mind, and without using strings or loops, write the function
isSmallFair(n) that takes a value n, that may or may not be an integer, and
returns True if n is a small fair number, and False otherwise.

* Do not crash if n is not an integer!



clockHour (currentHour, difference)

- Write a function clockHour(currentHour, difference) that simulates the movement of
the hour hand on a 12-hour clock.

- The parameter currentHour is an integer from 1 to 12 representing the current
position of the hour hand.

- The parameter difference is an integer (positive, negative, or zero) that tells how
many hours the clock should move forward (if positive) or backward (if negative).

. The function should return the new hour on the clock, as an integer in the range

1-12.

e Examples:

e clockHour(1,

e clockHour(8, 11)

e clockHour (4, 25)

. clockHour(1, -3)

. clockHour(11, -2)
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Data and Expressions: Types of problems

* Math Problems
* Examples: isRightTriangle

* Extracting Digits
 Examples: isSmallFair,isSmallPal (Quiz 1, Pitt S22)
e Other topics: E.g., use of modulo

* Mixed



timeInterval(tl,t2) Quiz, Qatar F21

Write the function timeInterval(tl, t2) which, given two non-negative integers t1, t2, that encode two 24-hour
times in the format hhmm, returns the time interval, in minutes, between those two times. If t2 < t1, you should
assume that t2 refers to a next day time. You can assume that @ < hh < 24 isthe hour,and©® < mm < 60 are the
minutes. If hh > 0, then mm is always a two-digit number. If hh == 0, then mm can be either a one or a two-digit
number, depending on its value.

* 1503 is 15 hours, 3 minutes, or 3:03pm.
849 is 8 hours, 49 minutes, or 8:49am.

0 is 0 hours, 0 minutes, or 12:00am midnight.

59 is 0 hours, 59 minutes, or 12:59am.

101 is 1 hour, 1 minute, or 1:01am.
For example...

 timeInterval(1400, 1545) returns the time interval between 14 o'clock and 15:45 (same day) which is 105
minutes.

timeInterval(2359, 31) returns the time interval between 23:59 and 00:31 (next day), which is 32 minutes.

timelnterval(31, 2359) returns the time interval between 00:31 and 23:59 (same day), which is 1408 minutes.

timeInterval(1200, 0) returns the time interval between noon and midnight (next day), which is 720 minutes.
Hint: There are 1440 minutes in a day.



def h(x, y):

EFCx »oy)s
AF Ax:»:2 = y)-
return 3

print("Cat")
elif (x < 2 * y):

return 5
else:
print("Dog")
return 7
return 9
X =4
y =8

h(y, x)



Loops

Code that repeats itself



Guess the number

- Goal: Pick a secret number and have the user guess it until correct

Steps:
- Choose a secret number
Prompt the user repeatedly for guesses.
End the program if they guess correctly

. Optional: Count and display the number of incorrect attempts.



sumDigits(n) withn < 99999

Write a function sumDigits(n) that computes the sum of the digits of an
integer n, assuming n has at most 5 digits.

Example: sumDigits(123) should return 1+2+3=6

You cannot use strings



sumDigits(n) with arbitrary length

Write a function sumDigits(n) that computes the sum of the digits of an
integer n

Example:

* sumDigits(123) should return 1+2+3=6
e sumDigits(111111111111) should return 12

You cannot use strings



What you need to know

* Difference between for-loop and while-loop
* Use cases

*range: different forms
* range(end)
* range(start,end)
* range(start, end, step)
 Examples:
* range(1l, 9, 2)
* range(1l, 9, 3)
* range(5, 1, -2)
* range(1l, 9, -1)



Break and continue

* Check lecture notes about the break and continue statements
* Important for Code Tracing problems and can be great tools for some
tasks



printTriangleStar(n)

e Write the function printTriangleStar(n) that prints a simple
triangle-shaped star pattern.

e The function takes one non-negative integer n as input. It should print
n lines, numbered from O up to n-1.

e On line i, the program should first print the number i, followed by
exactly i stars (*), each separated by a space.

e Line O should contain only the number 0 and no stars.

e Examples:
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* %
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*
%
*
* % %k % 7 % % ok K Xk %

* printTriangleStar(5) e printTriangleStar(9)



printTriangleStar(n)

printTriangleStar(5)

A W N RO
* X % ¥
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* %
*

printTriangleStar(9)
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7ish numbers

0

e We will say a non-negative integer is 7-ish if the sum J
of its digits is a multiple of 7 ;g

e Examples: 34

e 61:6+1 =7 43

e 86:8+6 =14 2

¢ 489:4+8+9=21 -

e Question for you: 63
e What are the first 16 7-ish numbers? ——— 70

77

86

95

106

115



7ish numbers

e We will say a non-negative integer is 7-ish if the sum of
its digits is a multiple of 7
e Now, let’s index them in order, starting from 0, like we
do with arrays or lists.
e The Oth 7-ish number is the first one we find.
e The 1st 7-ish number is the next one.
e The 2nd 7-ish number comes after that.
e And so on, forever.

e This gives us an infinite sequence  ——-

16
25
34
43
52
59
61
68
70
77

95

106
115



nth... problems

* Example: nthCircularPrime, nth7ish,

* Recap: nth71ish

* Part 1: Write the function is7ish(n), which takes a non-negative integer n
and returns True if nis a 7ish number and False otherwise.

* Part 2: Write the function nth7ish(n)which takes a non-negative integer n
and returns the nth 7ish number. 0

7

* nth7ish(0) should return 0, the first 7ish number. 16

25

* nth7ish(1) returns 7. =

52
59
61
68
70
77
86
95
106
115



Others... Run Detection Problems

Problems that involve scanning through a sequence to detect and compute
the length of consecutive runs of a particular element or pattern.

Example (digits):

Write the function longest42Run(n), that takes a positive integer n and returns the length of the longest
run of the number of 42 within n’s digits.
Note: the definition of run is the same as the one given in the homework problem longestDigitRun, but
this time applied to the two-digit sequence 42.
For example...
e longest42run(424200) returns 2 because there are two 42 in sequence: 424200
2

e longest42run(42) returns 1 because there is only one 42: 42

1
e longest42run(421142) also returns 1 because not two consecutive 42s appear in sequence: : 42 11 42
1 1

e longest42run(15112) returns 0 because there is no 42 within the digits.
e longest42run(142424242424200) returns 6: 1424242424242 00
6
e longest42run(142424242004242) returns 4: there are two runs of 42 of length 4 and 2, so you must
return the longest: 142424242 004242




