Lab 2: Start programming in OCaml

Some useful commands to start:
install ocaml: $sudo apt-get install ocaml
switch to ocaml shell: $ocaml
exit from ocaml shell: #exit(0);; or #quit;;

1) You can compile and run your code line by line in ocaml shell

#[1:2;3]3;

2) or you can write your code in a file (*.ml) and then compile it:
$emacs hello.ml
$ocaml hello.ml -0 hello

$./hello

For more information refer to the links given in webpage.

Now Lab work:

1. Bits: defining a data type and functions

()
(b)

Define a data type bit of “binary digits” (representing 0 and 1.

Map bool to bit and wice versa by defining functions bool2bit:
bool -> bit and bit2bool: bit -> bool.

Define a function bit2int: bit -> int that gives the integer value
of a bit

Define a function badd that given two bits, returns the (lower) bit
of the sum.

Define a function carryb that when adding two bits, returns the
carry bit

Combine the two functions into one function bitadd: bit*bit ->
bit*bit, returning a pair of bits representing the carry and the
lower bits.

bl b2 cbit | 1b
010 0 0
110 0 1
0|1 0 1
111 1 0

Refine the function to include a carry in bit, to define a function
baddc: Dbit*bitxbit -> bit * bit

that given bits b1, b and carry bit ¢, returns the carry out and lower
bits.

2. Based on the datatype nat defined in class

type nat = 0 | S of nat;;



e Write a function nateq: nat * nat -> bool, that given nats x,
y returns true if they are identical and false otherwise.

e Write a function natless: nat * nat -> bool, that returns true
if nat x represents a smaller natural than does nat y, and false oth-
erwise.

e Write a function power: mnat * nat -> nat, that given nats x, y
representing natural numbers x,y > 0 and not both representing 0,
returns a nat representing z¥.



