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

Fun with Parameters

Lecture 33

“Party in the U.S.A”



Announcements

* PSO8 due Wednesday at midnight
e Tutoring tonight 6-8 in FBOO7

* Fill out course evals!



Final Exam

* Monday, May 6t at 4PM in Genome 100 (this room)

 Official time set by UNC registrar
* Review session time and date TBD

* ARS? — schedule your exam for May 6" at 3PM

* 3in 24? — 101 makeup on May 7t at 12pm
* Incompatible with your schedule? Try moving another exam
e https://forms.gle/aToNVt4WjpSdK7v3A

* You must have a pink slip from advising to take the makeup — no
exceptions



https://forms.gle/aToNVt4WjpSdK7v3A

Warmup — Concept Inventory

* Turn to your neighbor and play Rock-Paper-Scissors
* Winner teaches arrays to their neighbor

* Not-so-winner teaches scope

* Use your words, write out code/diagrams, etc.

* Checkin at pollev.com/compl@lunc once you’ve finished



Type Theory

* Every variable in Typescript has a type
e But does every variable have to have only one type?

* What if we could store both a string and a number in the same
variable?

let a: number = 1;

a = "foo"; // ERROR




Union Types

e Union types allow us to express an overlap in the type of a variable
 Syntax: let <name>: <typel> | <type2> |
let numOrStr: number | string = “hello”

* The vertical bar is read as “or”
* Notice the similarity to the | | logical operator



Hands-on: Modify the dessert function to

use union types
* Openthefile lec33 / dessert-app.ts

* Notice that the properties we are accessing in the dessert function exist
in the Cake and Pie classes

* Let’s generalize our function to accept an item that is either a Cake or a
Pie object using a union type
 DRY — Don’t Repeat Yourself

* Once you’'ve modified the dessert function, try creating Cake and Pie
objects in main and call the dessert function

* Check-inat pollev.com/compl@lunc once complete



let dessert = (item: Cake | Pie): void => {
print("You can have " + item.slices +
item.kind + " " + item.type + "

slices of +

for dessert!");

s



Introducing Parameters

e Parameters allow functions to General Form

require additional pieces of // Function Definition
information in order to be called let <name> = (<parameters>): <returnT> => {
<statements>
¥

* Parameters are specified within
the parenthesis of function

// Function Definition
* Parameters look a lot like variable ~ 1et max = (Xt number, y: number): number => {

declarations... because they are! if (x> y) {
return Xx;
} else {
 Parameters are local variables to return y;
the function. Their names are }
scoped inside of the function };

body's block.



Optional Parameters

* Ildea: Allow some parameters to be optional so that arguments don’t
need to be specified for all parameters

* We've seen this already!  Constructors

constructor

new Rectangle(width: number, height: number, x?: number, y?: number):

Defined in Rectangle.ts:11
Parameters
. width: humber

® height: number

= x: number
- y: number

Returns



Optional Parameters

* Syntax: <name>?: <type>, ..

* We use the question mark after the name of the parameter to
indicate that it is optional

* Important: Optional parameters must go after all required
parameters
* Why?



Using Optional Parameters
* Arguments are matched to optional parameters in order

new Rectangle (width: number, height: number, x?: number, y?: number)

* You cannot specify y without also specifying X



Optional Parameters

* What is the value of optional parameters who are not initialized with
arguments?

 undefined

 Since undefined is a possible value for an optional parameter, we
need to use a union type to express it’s type

let buildName = (firstName: string, lastName?: string | undefined) => {

if (lastName !== undefined) { . |
return firstName + " " + lastName; Notice we need to check if

} else { the variable is undefined
return firstName; before using!

}

s



Hands On: Union Types and Optional Parameters

* Write a function called makeDessert
* Parameter: item which is a Cake or Pie
* Parameter: optionally a topping which, if provided, would be a string
* Return: Dessert object

* In the function body, check if a value was provided for topping. If not,
assign topping to be “whipped cream”

* Return a new Dessert object whose 1tem property is the item
parameter and whose topping property is topping

e At TODO #2.2, test that the function is working by calling it with and

without a second argument. Discuss with your neighbor the difference
pollev.com/complOlunc



// TODO #2 Write the makeDessert function
let makeDessert = (item: Cake | Pie, topping?: string | undefined): Dessert => {

if (topping === undefined) {
topping = "whipped cream”;

¥

return new Dessert(item, topping);

s




Default Property Values

* Flashback: Giving class properties default values

class Point {
X: number

y: number

}

* Any Point object created will, by default, have an x and y property
value of ©

let pl = new Point();

print(pl.x); // ©
print(pl.y); // ©




Default Parameters

* We can specify default values for optional parameters so that the value of
that parameter is never undefined

* Syntax: <name>: <type> = <value>,

* This is still an optional parameter, but notice we drop the question mark
* We also no longer need to give a union type for the parameters type. Why?

let buildName = (firstName: string, lastName: string = "Smith") => {

return firstName + + lastName;

s




Using Default Parameters

* Declare a parameter as you typically would, then add the assignment operator
and the value you want to act as the default value

let fun = (p@: string, defaultP: number = 0): void => { /* .. */ };

* Aside: As with any other variable, we can use type inference with default
parameters

let fun = (p@: string, defaultP = 0): void => { /* .. */ };

* What is the type of the variable defaultP?



Hands-on: Using Default Parameters

* Modify the makeDessert function so that topping is a default
parameter

» Default value of “whipped cream”

 Remove unnecessary code checking for undefined in the body of
the function

* Return a new Dessert object whose item property is item and whose
topping property is topping

* Try running your code again. Even though the code has changed, the
behavior should be the same!

pollev.com/compl@lunc



let makeDessert = (item: Cake | Pie, topping: string = "whipped cream"): Dessert => {

return new Dessert(item, topping);

}s




Hands-on Challenge: party Function

* Write a function called party
* Parameter: Dessert object called dessert
* Parameter: number called numPeople with default value of ©
* Return: a Dessert array

* Declare a Dessert array called slicesOfDessert

* Write a loop that iterates numPeople times
* Assign each element of the array to be the dessert parameter

* Return the slicesOfDessert array

* Try calling the function from main with different values (or no value

| _ o
at all!) provided for numPeople and printing the result bollev.com/complelunc



let party = (dessert: Dessert, numPeople = 0): Dessert[] => {
let slicesOfDessert: Dessert[] = [];
for (let i = ©; 1 < numPeople; i++) {

slicesOfDessert[i] = dessert;

¥

return slicesOfDessert;

s



Cooldown: What are types A and B?

let process = (input: A ): B =>{
let result: =[1;
for (let x: number = @; x < input.length; x++) {
result[x] = x + " is " + input[x];
}

return result;

s

let foo:
let bar:
print(bar[0]);

[10, 20, 30, 40];
process(foo0);

let main = async () => {

s

pollev.com/compl@lunc



