
Arrays

Lecture 13

“Baby Shark / Friday”

“I would feel happpppppppppppppppyyyyyyy. i love baby shark” – 101 student

VSCode: Open Project -> View Terminal -> npm run pull -> npm start



Announcements

• Tamagotchi Beats PS
• Part 0 due Sunday at midnight

• Part 1 due Wednesday a midnight



Warmup: What are a, b, and c's values after 
the loop completes?

let a = 4;
let b = 16;
let c = 0;

while (a < b) {
if (a % 2 === 0) {

a++;
} else {

b = b / 2;
}
c++;

}

pollev.com/comp101unc



Let's Talk Dorms



Dorm Room Naming Proposal

• What if dorms were not numbered? What if they were named?

• Some dorm room name ideas:
• Erudite Elephant
• Silly Snake
• Loud Liger
• Ornery Onyx
• Fuzzy Frog
• Healthy Hippo
• Petite Pig

• What benefits do dorm room numbers provide?
• If you can reason through this, you can reason through arrays.



What are the benefits of a 
Dorm Name + Number address scheme?

• Naming is difficult. Numbering is very easy.
• With a dorm room you only need to remember one name.

• Assigning numbers in order allows you to quickly locate a room.

• You can talk about entire ranges of rooms.
• "Ok, I'll check rooms 100-110, you take rooms 111-120."



Arrays are like Dorms for Data

An array is a variable, with a name, that holds many values 
addressed by an index "room" number.

a:number[] number number number number number number number number

0 1 2 3 4 5 6 7



Arrays provide uniform housing for 
many values of the same type.

a:number[] number number number number number number number number

index: 0 1 2 3 4 5 6 7

1. Each item in an array is called an element

2. An element is a single value addressed by its index ("Room #")

3. All elements in an array are of the same type
• An array of numbers, strings, booleans



Elements are addressed by the array 
variable's name and index

a:number[]

Index 0 1 2 3 4 5 6 7

1. Notation: arrayName[index], i.e. a[1]

2. Indexing starts at [0] (not [1])!!!
• First index always 0

• Last index always length of array – 1

• This is a convention shared by most programming languages



Declaring and Constructing new Arrays

1. You can declare an array of any type by placing an empty pair of 
square braces after the type:

let <name>: <type>[]; – array of <type>

let ages: number[]; – array of int values

let words: string[]; – array of Strings

2. You construct an empty array by writing the empty square brackets

3. These two tasks are usually done at the same time:

let words: string[] = [];



Follow-along: Array Operations

• Open 14-arrays / 00-arrays-app.ts

• We'll work through each of the commented lines together…



// 1. Declare an array of strings
let words: string[];

// 2. Initialize the array
words = [];

// 3. Assign values to elements by index
words[0] = "Hello";
words[1] = "World";

// 4. Print values
print(words[0]);
print(words[1]);

// 5. Print array
print(words);

// 6. Print array length
print("words length is " + words.length);

// 7. Declare and initialize an array of numbers
let primes: number[] = [2, 3, 5];
print(primes);

// 8. Declare a sum variable and add up the elements of primes
let sum: number = primes[0] + primes[1] + primes[2];
print(sum);



Array Operations Reference

Operation Form Example

Declaration let <name>: <type>[]; let scores: number[];

Construction
(Empty)

<name> = []; scores = [];

Construction
(Non-empty)

<name> = [<values>]; scores = [12, 0, 9];

# of Elements <name>.length scores.length

Access Element <name>[<index>] scores[0]

Assign Element <name>[<index>] = <expression>; scores[1] = 12;



Writing a while loop that repeats a specific 
number of times.

• Repeating a task a specific number of 
times is a very common task in 
computing.

• You will see this common pattern 
regularly when working with arrays.

• Three keys:
1) Declare a counter variable and 

initialize it to 0.
2) The loops test will check that the 

counter variable is less than the # of 
times you want to repeat

3) Don't forget! The last step of the 
repeat block is incrementing your 
counter variable.

let i: number = 0;

while (i < ____) {

// Do Something Useful

i = i + 1;

}

1

2

3



Loops, Arrays, and Algorithms

• Arrays allow us to refer to values by index number from 0…length-1

• Loops allow us to easily increment a number variable by 1 repeatedly

• Combining these two ideas enable us to write a loop that can process 
an entire array using an algorithm

• Let's try printing out all the values of an array individually…



Hands-on # 1: Printing all elements of an array

• Open 14-arrays / 01-loop-through-
array-app.ts

• Write a while loop that loops 
while i is less than a.length

• Inside of the repeat-block, print 
a[i] and increment i by 1.

• Check-in on pollev.com/comp110 
when complete

while (<boolean expression>) {
<repeat block>

}



import { print } from "introcs";

export let main = async () => {

let a: number[] = [2, 3, 5, 7, 11, 13];

let i: number = 0;
while (i < a.length) {

print(a[i]);
i = i + 1;

}

}

main();



Sum Algorithm Intuition

1. Declare a variable to hold the result.

2. Work through each element of the 
array, index-by-index.

3. Take the number stored at each index 
and add it to the result.

4. Once the processor has moved through 
every index, result stores the resulting 
sum.



Hands-on #2: Summing a number array

• How can we add up all the numbers in a number array?

• Open 14-arrays / 02-sum-array-app.ts

• Try to follow the TODO instructions. Refer to the previous example for help. 
NOTE: rather than printing each element, you are trying to increase the 
result variable by that element's value.

• Check-in on PollEv.com/comp110 when complete

• Done? Try changing the numbers in your original array in the main function 
and convincing yourself the algorithm is correct.



import { print } from "introcs";

export let main = async () => {

let a: number[] = [2, 3, 5, 7, 11, 13];
let result: number = 0;

let i: number = 0;

// TODO: Write a while loop here
// It should:
// 1. Loop while i is less than a's length
// 2. Inside the loop:
// 2.1 Increase the result variable by a[i]'s value
// 2.2 Increment i by 1
while (i < a.length) {

result = result + a[i];
i = i + 1;

}

// TODO: After the loop completes, print result
print(result);

};

main();



What is printed when this program runs?

let a: number[] = [3, 6, 4];

let x: number = 0;
let i: number = 0;
while (i < a.length) {

if (a[i] > x) {
x = a[i];

}
i = i + 1;

}

print(x);
print(i);

pollev.com/comp101unc


