CS 351 – Porgramming Paradigms – Lab 2

Recall from lectures a list can be defined simply by [1;2;3];;

To access the head of the list we use the hd command and to return the tail we use tl.
E.g hd [1;2;3] = 1

       tl  [1;2;3] = [2;3]

Another handy feature is to check the length of a list, we use list_length for that.

e.g list_length [1;2;3] = 3
Q1) – Write a function even that checks if a given number input is even. Just get your function to return true or false. Write the same for odd. The modulus operator is mod.
Once your functions are written test them on a list of any numbers of any length by using the inbuilt map function.

Q2) – Write a function that returns the square of an int. Using your knowledge of higher order functions, write a function sum_of_squares that takes a square function and a list as arguments and retruns the sum of all of the squares in the list.

E.q = sum_of_squares sq [1;2;3;4] will return 30.

Q3) – To show hoe flexible higher order functions can be, write a function twice which returns 2 times the number input. Run sum of squares with twice instead of sq for [1;2;3;4]. What is the answer?

Q4) – Write a function compose which mimics the maths function f o g, ie f is a function composed of another function g. 

E.g = f(x) -> x2 and g(x) -> 2*x therefore f o g is f ( g(x) ) which is (2*x)2. Look familiar to any functions we have written before?
Test the compose function with compose sq twice 10, what is the answer?

Q5) – Write out the following function:

Let twice_squared = compose sq twice;;

What is the result when you run twice_squared 10?
Why have we got the correct answer despite only passing two args to compose?
