Practice Problems — Type Systems
Sample Solution

1. -
@)

xnty:int y:int

yant Az inty @ int — int

y:int,x o intb xo:oint

xint Aysint.x :int — int

(c)

(d) Let A=+ :int — int — int. See Figure 1.

- Axsint. Ay int.x :int — int — int

2. There are many possible examples, e.g., (Az: int — int.42) (Ay: int.1 2).

3. (a) (as shown in problem set)

(b)

y:B,x:akzr:a

riakAyx:f—=a

‘Xz yzia—= B8 —a
Solution: « and § are unconstrained
Type: a = B — «a.
(©)
y:B8,v:akz:a y:B8,x:aky:f a=(8—7)
y:6,x:akxy:y
r:abFAyxy: -y

‘FAXx yxy:a— 05—y
Solution: a = (8 — 7), and 8 and ~ are unconstrained.
Type: (B—=7) = B — 7.
(d)

y:B,r:akz:«

r:iakdyx: =«
FQzdyx):a— 8= a

- 3:int (= B —a) = (int—7)

-F Az Ayx) 3y
“F42:4nt v = (int — 9)
F Az Ay.x) 342:46
Solution: o« = g = § = int, v = int — int.

Type: int.



pur (g x +2x) (28 £/ 4V

qur —qur: (€T + oY) 4V

qur < (qua < qua) s (gh [X) 4V

UL g T + UL X

gy f 4y qu <t f

Jur e 4y que i x

JUL UL ST A UL

PTG UL U U+ U

pur gy Y UL < qu s f

Jur = que s f 4y qua —qua s f

Figure 1: Derivation for 2.a.iv. The types of function arguments have been omitted for space reasons.



