
COMP-202: Foundations of 
Programming 

Lecture 11: Search 

Jackie Cheung, Winter 2015 



Announcements 

Quiz 3 due tonight at 11:59pm 

Midterm on Monday, Feb 16, 6pm – 9pm 

Assignment 3 due Feb 23 at 11:59pm 
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This Lecture 

Finish Mancala 

Midterm info 

Search 

3 



Basic Rules 

14 spaces on the board, 2 of them are stores 
Each player owns the houses on their side of the 
board, and the store on their right 

Goal: get stones into your store 
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Player Turn 

Pick a non-empty house on your side (not your 
store), and distribute the stones in it one at a 
time, counter-clockwise. 

Distribute into your own store 

Skip over your opponent's store 
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Capture 

If  
1. the last stone ends up on your side of the board,  

2. in a previously empty house, 

3. and the house on the opposite side has stones, 

you take all of the stones in both houses and put 
them into your store. 
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Extra Turn 

If the last stone is placed into your store, you get 
an extra turn. 
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End of Game 

If one side is empty, the game ends. 

Each player calculates their score: 
1. number of stones in their store PLUS 

2. number of stones remaining on their side 

The player with the higher score wins. 
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How To Implement? 

Break it down into components: 
Main game loop 

Print game board 

Start of game (Task 1) 

Player turn 

Stone distribution (Task 2) 

Capture (Task 3) 

Extra turn (Task 4) 

Check for end condition (Task 5) 

End of game (Task 6) 
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Board Representation 
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Task 5: Check Game End 

Implement gameEnd 
Check to see the sum of the number of stones on 
each side 

If one of these equals 0, the game has ended 
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Task 6: Determine Winner 

Implement displayFinalScore 
Compute the score for each player 

Sum of the stones in their store and their houses 

Determine whether player 1 won, player 2 won, or it 
is a draw 

12 



MIDTERM 

Keep calm and carry on 
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Midterm Info 

Monday, Feb 16, 6pm – 9pm 

Location: depends on your last name 
Leacock 219  A – Di 

Leacock 26  Dj – La 

Maass Chem 112 Lb – Qia 

FDA auditorium Qib – Z 

 

If you go to the wrong room, there may not be an 
exam for you to write. 
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Format 

Multiple choice 
• True/false 

• Standard multiple-choice 

• Binary questions 

• Coding questions 

Choose among multiple options for a line of code in order 
to formulate a correct program 

You are allowed one double-sided 8.5"x11" 
(letter) crib sheet 
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To Bring Or Not To Bring? 

To bring: 
• Pencil for the scantron 

• Crib sheet 

• McGill ID 

 

Don't bring: 
• Valuables (everything not allowed must be left at 

the front of the room) 
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Topics 
Everything we have covered so far 
Non-exhaustive list: 

• Binary numbers 
• Scratch 
• What is an algorithm? What are programming languages? 
• Java basics 
• Variables, data types, type casting 
• Simple Boolean logic 
• if statements (including if-else, if-else if-else) 
• for and while loops 
• Arrays 
• How arrays work as reference types 
• Methods 
• Simple questions on search and sorting (this week) 
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How To Study 

1. Review slides for concepts and problems 

2. (Re)do the practice problems, find problems 
in the online textbook exercises section, past 
midterms 

3. Go over assignments  

4. Make crib sheet yourself; don't just copy 
sections of the slides or others' crib sheets 

5. Attend tutorials this week, and office hours 
to ask questions 
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SEARCH 

How to find things 
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Is a Student in the Class? 

List of student names: 
{"Annabel", "Steve", "Karan", "Joe", "Katie"} 

Looking for a particular name: 
"Joe"   true 

"Mary"   false 

Or look for their position in the array: 
"Joe"   3 

"Mary"   NOT FOUND (let's say this gives -1) 
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How to Implement Search? 

What is the simplest way you can think of to 
search through an array? (Without using pre-
existing Java methods) 

 

Exercise: Implement it for int arrays 
// Return index of el in arr, or -1 if not found 

public static int simpleSearch(int[] arr, int el) { 

 … 

} 
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Analyzing an Algorithm 

What would be the best-case scenario for 
finding an item? 

e.g., {6, 3, 9, 25, 12, 7, 4} 

 

What would be the worst-case scenario? 
e.g., {6, 3, 9, 25, 12, 7, 4} 

 

Is there any way to improve this? 
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Sorting 

What if the array was sorted? 
e.g., {6, 3, 9, 25, 12, 7, 4} becomes 

    {3, 4, 6, 7, 9, 12, 25} 

e.g., the list of names of students is sorted 

e.g., looking for books in the library by the subject, 
then the author's last name 
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Searching for a Book 

Can use author's last name as a rough guide to 
where to look 

Cheung  search near the beginning 

Oakes  search near the middle somewhere 

Tremblay  closer to the end 

Problem: What if we don't know the distribution 
of last names, or the distribution is skewed? 

e.g., All the authors in this collection of zombie 
literature have their names start with Brrrraaaii 
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Binary Search 

Exploit the order of elements in an array to 
make search more efficient 

Basic idea: 
Pick the middle element 

See if it's less than or greater than the search target: 

middle == target: found! 

middle < target: search to the right 

middle > target: search to the left 

Search again in the appropriate section 
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Example 1 

Looking for 12 

    {3, 4, 6, 7, 9, 12, 25} 

 

    {3, 4, 6, 7, 9, 12, 25} 
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Middle element is 7, 
look after that. 

Middle element is 12, 
done! 



Example 2 

Looking for 6 

    {3, 4, 6, 7, 9, 12, 25} 

 

    {3, 4, 6, 7, 9, 12, 25} 

 

    {3, 4, 6, 7, 9, 12, 25} 
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Middle element is 7, 
look before that. 

Middle element is 4, 
look after that. 

Middle element is 6, 
done! 



Example 3 

Looking for 15 

    {3, 4, 6, 7, 9, 12, 25} 

 

    {3, 4, 6, 7, 9, 12, 25} 

 

    {3, 4, 6, 7, 9, 12, 25} 
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Middle element is 7, 
look after that. 

Middle element is 12, 
look after that. 

Middle element is 25, 
look before that, but 
there are no elements left. 

Not in array 



New Worst Case? 

Previous example: length 7 array 

How many elements of the array were we 
considering? 

Step 1: 7 

Step 2: 3 

Step 3: 1 

= 3 steps, or 3 comparisons in total 

Each comparison halves (rounded down) the 
number of elements left in consideration. 
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Max Number Comparisons 

Binary search:  
Max # comparisons = number of times we can 
divide the length of array by 2 until we get to 1 

Max # comparisons ≈ log2(length of array) 

Linear search: 
Max # comparisons = length of array 

 

log2(length of array) < length of array, so binary 
search is better in the worst case. 
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Binary Search Always Better? 

  {3, 4, 6, 7, 9, 12, 25} 

No, with the simple linear search, finding 3 
would be faster. 

Our analysis above is only about the worst case. 
In the worst case, binary search is better. 
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Coding Binary Search 

Need to keep track of the current section of the 
array under consideration. 

int start = 0; 

int end = array.length; // exclusive 

// Keep searching while start < end in 

between array[start] and array[end - 1] 

Let's code this together 
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Next Class 

Sorting algorithm(s) 

Midterm review 
If you'd like me to review a particular topic or set of 
topics, send me e-mail by tomorrow at noon. 
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