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Core Concepts

This section focuses on fundamental principles and advanced concepts that an experienced
developer should master.

1. Implement a type-safe compose function in TypeScript that can handle multiple
functions

Here's an implementation of a type-safe compose function:

type Func = (x: T) =>T;
const compose = (...fns: Func[]): Func =>
(x: T) => fns.reduceRight((y, f) => f(y), x);

Key points:

¢ Uses generics for type safety
¢ Maintains type consistency across function chain
e Handles arbitrary number of functions

2. Create a type-safe deep readonly utility type

type DeepReadonly = {
readonly [P in keyof T]: T[P] extends object
? DeepReadonly
: T[P]

b

Usage example:

interface Config {
data: { id: number; }

}
type ReadonlyConfig = DeepReadonly;

3. Implement a type-safe event emitter class

class TypedEmitter> {
private listeners = new Map();
on(event: K, fn: (data: T[K]) => void) {
const fns = this.listeners.get(event) || [1;
this.listeners.set(event, [...fns, fn]);

}
Benefits:

¢ Type-safe event names and payloads
e Autocomplete support
e Compile-time type checking

4. Create a type-safe builder pattern implementation

class Builder {
private obj: Partial = {};
set(key: K, value: T[K]): this {
this.obj[key] = value;
return this;

}
build(): T { return this.objas T; }
}

Key features:



¢ Fluent interface
e Type-safe property setting
¢ Compile-time validation

5. Implement a type-safe memoization decorator

function Memoize any>() {
return function(target: any, key: string, descriptor: PropertyDescriptor) {
const cache = new Map=>();
const original = descriptor.value;
descriptor.value = function(...args: Parameters) {
const key = JSON.stringify(args);
if (lcache.has(key)) cache.set(key, original.apply(this, args));
return cache.get(key);
b
¥
}

6. Create a type-safe dependency injection container

class Container {
private services = new Map();
register(token: string, provider: () => T): void {
this.services.set(token, provider);
}
resolve(token: string): T {
return this.services.get(token)();
}
}

Features:
e Type-safe service registration

e Lazy initialization
¢ Dependency resolution

7. Implement a type-safe state machine

type State=—+F
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