The Modernist’s Toolkit

Mastering Functions & Logic Flow in TypeScript
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From Synta)( to F“i Function Syntaxes:

o Exploring the core forms.
Craftsmanship
We'll move beyond basic function Type Signatures:
definitions to master the patterns Enforcing strict contracts.
that define modern,
professional TypeScript. This is ? Logic Flow: Mastering
your guide to writing code that is { & conditional logic.

not only functional but also

concise, type-safe, and highly

maintainable. @ Best Practices: Adopting
the modern standard.
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The Three Faces of a Function

In JavaScript and TypeScript, a function can be defined in three distinct ways.
Understanding each is key to reading and writing modern code.

Function o Function — Arrow ()
Declaration A )T Expression = f() Function

The classic, hoisted A function assigned The modern, concise
function defined with to a variable. It's syntax. It offers

the function™ keyword. not hoisted, giving a shorter form

The workhorse of you more control and lexical

traditional JavaScript. over its scope. “this™ binding.
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Function Syntax in Practice: A Comparison

Function Declaration

// Hoisted and globally
avallable

function add(a: number, b:

number): number {
return a + b;

}

Function Expression

// Not hoisted, assigned to

d

constant

const add = function(a:
number, b: number): number {

)i

return a + b;

Arrow Function

// Concise, modern standard
const add = (a: number, b:
number): number => {

return a + b;

o



The Modern Standard: Prefer Arrow Functions

Best Practice: Prefer Arrow Functions (=>). Use them for
anonymous functions and expressions. The traditional function’
keyword remains perfectly acceptable for named, top-level
functions.

Rationale

ﬂ Conciseness: Less boilerplate means cleaner, more readable code.

Q Clarity: The =>" syntax is an unambiguous signal of a function expression.

225 Consistency: Adopting arrow functions is a standard practice in modern
JavaScript and TypeScript codebases.
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Anatomy of an Arrow Function

Variable holding
the function. -

const multiply = (a:

N

umber, b: number): number => a % b;

Parameters with their
explicit types.

The ‘arrow’, separating —
parameters from the
function body.

The Function Body. In this
case, an implicit return.

—— The explicit Return Type.
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The Power of Implicit Return

For functions with a single expression, you can omit the curly braces {} and
the return” keyword. The result of the expression is returned automatically.

Explicit Return (Multi-line) Implicit Return (Single-line)

const toUpperCase = ( const toUpperCase = (
texE: string)s strThge=> 1 text: string): string =>
return text.toUpperCase(); text.toUpperCase();

s
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'Enforcing Contracts with Function Signatures

In TypeScript, a function’s signature is its contract with the rest of your
code. By explicitly typing parameters and return values, you eliminate
entire classes of bugs and make your functions self-documenting.

Process

Input O : O Output
(Parameters) (Function (Return Value)

Type Logic) Return Type
Check Check
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Defining Signatures in Practice

Let's see how to apply types to parameters and different kinds

of return values.

Example 1: Returning a "boolean’

// Takes a number, returns true if it's even
const isEven = (num: number): boolean => num %

9 === B;

N

B

Example 2: No Return Value (" void")

// Takes a string, logs it, but returns nothing
const logMessage = (message: string): void => {
console.log(message);

i

SN

y
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Controlling Flow: The World of Truthy & Falsy

In TypeScript, every value has an inherent boolean quality. When used in a
conditional context like an "if statement, a value will be coerced to either
“true” (truthy) or false (falsy). Mastering this is key to writing clean and
efficient logic.

let userName = ""; // This value is Falsy

if (userName) { L
// This code will not run because userName is falsy

console.log( Welcome, ${userName}! );:

}
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The Logic Gates: What'’s Falsy?

Falsy (Evaluates to false )

—| false
—| ©

4]

| null

~| undefined
~| NaN

Truthy (Evaluates to true’)

Everything else! This includes:

true

Any non-zero number (e.g., 1, -10)

Any non-empty string (e.g., "hello")

e e

Empty arrays [ ] and objects {}
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Building Strings the Modern Way

Best Practice:" Use Template Strings (" ${...} ) with backticks for string
interpolation. It keeps your code clean and readable.

. Classic Concatenation (+)

const name = "Alice";
const score = 98;

// Hard to read, easy to make spacing
errors

const message = "User " + name + "
scored " + score + " points.";

'$} Modern Template String

const name = "Alice";
const score = 98;

// Clean, clear, and expressive
const message = “User ${name} scored
${score} points.;
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Working with Arrays Efficiently

Best Practice:: Utilize modern array methods like *.find() ',  .findIndex() °, and
“.push() ". Avoid old-school "for" loops for simple search and add operations.

{4 Old-School “for" Loop  Modern “Array.find()"
// Manual, verbose, and error-prone // Declarative, concise, and clear intent
let foundUser; const foundUser = users.find(user =>
for (let 1 = 0; i < users.length; i++) { user.id === userld);
if (users[i].id === userlId) {
foundUser = users[i];
break;
}
}
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The Foundation of Safety: Strict Null Checks

Best Practice:: When processing data or accessing the DOM, always ensure you

check for "null’ or "undefined” before using the variable.

Rationale: A "null" or 'undefined  value can cause your application to crash if you try

to access a property on it (e.g., ‘null.property ). A simple check prevents this.

The Safety Check

// Potentially null if the element isn't found
const button = document.getElementById("submit-btn");

// The 'if' block acts as a type gquard

if (button) {
// TypeScript knows 'button' is not null here
button.addEventListener("click", ...):

}

Type Guard Activated:
"button’ is safe to use.

&1 NotebookLM



Your Modern TypeScript Playbook

Key practices for writing professional, type-safe functions.

=

©

hY

Prefer Arrow Functions: For concise
function expressions.

const add = (a: number, b: number):
number => a + b;

Define Function Signatures: To
create type-safe contracts.
function greet(name: string): void {

L

Use Template Strings: For clean,
readable interpolation.
“ID: ${user.id}’

=©
=
9,

Define Function Signatures: To
create type-safe contracts.

inter.${name.r); ... }

Use Modern Array Methods: For
declarative data manipulation.
users.find(u => vu.id === 1);

Use Strict Null Checks: To prevent
runtime errors.

if (user) { console.log(user.name); } |

|
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