
CSE 497: Advanced Programming Languages

Prof. G. Tan
Fall 2011

Programming assignment 1: OCaml Warm-up
Total: 13 points. Due on September 8th by 2:30pm

Reading. Read chapter 2 of the book “Developing Applications with Objective Caml” at http://caml.
inria.fr/pub/docs/oreilly-book/index.html.

Notes.

• For programming assignments, examples are given only for clarification. By no means that our tests
will solely be based on those examples. It is your responsibility to thoroughly test your code by
designing your own test cases.

• When you write your programs, please name your functions exactly as requested; our testing frame-
work will assume those names.

Submission format. Put all your code into one file and submit your file through CourseSite. Please
ensure that you file has a comment that includes your name, Lehigh network user id. Please add comments
that clearly mark your solutions for each problem.

Homework problems.

1. (2 points) Code a function called ackermann, which is defined as follows:

ackermann(m,n) =


n + 1 if m = 0
ackermann(m− 1, 1) if m > 0 and n = 0
ackermann(m− 1, ackermann(m,n− 1)) if m > 0 and n > 0

To check your result, use the OCaml toplevel to compute the result of ackermann(3, 4), which should
be 125. You only need to submit your code for the Ackermann function.

2. (3 points) Write a function called removeIf. It takes two arguments. The first is a boolean function
f of type “int → bool”, and the second is of type “int list”. The removeIf function returns a
list with all elements x in l such that f(x) = true being removed.

For example, removeIf (fun x -> (x > 3)) [10;1;7;2] should return the list [1;2], since 10
and 7 are greater than 3.

3. (1 point) Define the polymorphic version of removeIf. Name the new function removeIfPoly. Its
type should be as follows:

removeIfPoly : (’a -> bool) -> ’a list -> ’a list
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4. (3 points) The rev function takes two lists as arguments. It returns a list, which is the concatenation
of the reverse of the first list with the second list. For example, rev [1;2;3] [4;5] should return
[3;2;1;4;5].

(a) (2 points) Define the rev function.

(b) (1 point) Now we want to define a reverseList function, which reverses a list. Define reverseList
based on the rev function.

5. (4 points) As defined in the book of “Developing Applications with Objective Caml”, a general planar
tree is a tree whose number of branches is not fixed a priori :

type ’a tree =
Empty

| Node of ’a * ’a tree list

(a) (2 points) Write a sumTree function. It takes a planar tree of type “int tree” and returns the
sum of integers in the nodes of the tree.

(b) (2 points) Write a preorder function. It takes a planar tree and returns a list that is the
preorder of values in the nodes of the tree. The preorder is the order that the value in the root
node comes before the values in subtrees in the result list. Note you should write a polymorphic
function for preorder, meaning its type should be ’a tree -> ’a list.
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