Exercises Week 9
Study w9-1x2.pdf or w9-2x2.pdf and answer the following questions.

1. [141 poINTS] Implement (a) ordered and (b) slowsort

2. [14+141+41 poIiNTs] Implement (a) union (U), (b) inter (N), (c) equal
(=), and (d) powerset (P).

# union [1;2;3] [2;3;4];;

- : int list = [1; 2; 3; 4]

# inter [1;2;3] [2;3;4];;

- : int 1list = [2; 3]

# equal [1;2;3] [2;3;1];;

- : bool = true

# powerset [1; 2; 3];;

- : int list list =

[[1; [31; [21; [2; 31; [11; [1; 31; [1; 21; [1; 2; 311

Hint: The powerset function P(X) on sets has the following properties:
P(@)={g}and P{z}UX)=PX)U{{z}UY |Y € P(X)}.

3. [14+1+1+1 poINTS] Implement (a) succ, (b) reachable from (c) pred,
and (d) reachable_to.

4. [1+2 poOINTS] Consider the following code:

type expr =

| Const of int

| Add of expr * expr

| Mul of expr * expr
type instr = Push | Addint | Mulint | Value of int
exception Bad_code

(a) Implement a bytecode compiler compile, which translates expr to
instr list.

(b) Implement interpret, a bytecode interpreter for instr list.

# let code = compile (Mul (Comnst 10, Add (Const 20, Const 30)));;
val code : instr list =

[Push; Value 10; Push; Value 20; Push; Value 30; Addint; Mulint]
# interpret code;;
- : int = 500

Hint: List.nth [xp;2z1;...;2m] n =2,
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