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Instructions
• Do not start this quiz until you are told to do so.
• You have 20 minutes for this quiz.
• This is a closed book quiz. No notes or other aids are allowed.
• For partial credit, show all of your work and clearly indicate your answers.
1. (4 points) Without using explicit type declarations, write OCaml expressions of type:
a. 'a list -> 'a -> 'b -> 'a * 'b
let f t x y = match t with
[] -> (x, y)
| h::_ -> (h, y);;
b. int -> string -> int * string -> bool
let g x s (x2, s2) =
(x + 1) = x2 && (s ^ ``.txt'') = s2;;

2. (4 points) Give the type of d in each of the following OCaml expressions:
a. let d = ((1, 2), [3;0], [])
(int * int) * int list * 'a list
b. let d = (fun x y z -> (x +. y) > z) 3.14
float -> float -> bool

3. (5 points) Implement a function insert_at_n ( ‘a list -> ‘a -> int -> ‘a list), which
will insert an element at postion n in a list. If n is greater than the length of list, then insert
the element to the end. Index starts at 0, and you can assume that n is a nonnegative
integer. You can write helper functions.
let rec insert_at_n lst ele n = match lst with
[] -> [ele]
|h::t ->if n = 0 then ele::h::t
else h::(insert_at_n t ele (n - 1));;

4. (7 points) Consider the following OCaml variant type deﬁnition for a binary tree:
type binary_tree =
Nil
| Leaf of int
| Node of int * binary_tree * binary_tree

Write a function called leaf_sum that takes as input a binary_tree and returns the sum of
all of the values of the leaves in the binary_tree. You can write helperfunctions.
let rec leaf_sum t = match t with
| Nil -> 0
| Leaf v ->

v

| Node (_, l, r) -> leaf_sum l + leaf_sum r;;

