CS383 Programming Languages

Quiz /



1. What is the difference between a list and an
array?

Array is mutable



2. What do you think are the major advantages of
the imperative programming style over the
functional style?

It’s easier to programmer.



3. Which rule is incorrect?

a.
b.

C.

d.

(M, e) - (M, e)

(M, refe) » (M, refe’)

1€ dom(M)

(E—Ref)

(E-RetV)

M, ref v) = (M, v), ]

M, e) - (M, ¢e)

M, le) » (M, e

(M, 1) > (M, 1)

(E—DeRef)

(E-DeReflLoc)

(M, 1) = (M, M(l))

(E - DeRefLoc)




References (Operational Semantics, Cont’d)

(M,e) > (M',e") | ¢ dom(M)

(E - Ref) (E - RefV)
(M, ref ) > (M, ref ¢') (M, ref v) > (M, > v), )
(M,e)>(M',e) )
(M.1e) = (M. 16) (E - DeRef) (M) = (M. M) (E - DeRefLoc)
(M.e,) > (M'e,) (E - Assignl) (M.e,) > (Me, ) (E - Assign2)
(M,e; =¢e,) > (M e '"=e,) M, v, =¢e,)>(M,v,=e,')

(M, I:= v) = (M[l = v], () (E - Assign)



4 \Which rule is incorrect?

(M,e,) > (M',e,)
d. (M,e,=¢e,) > (M,e'"=¢,)

b (M,e,) > (M',e,’)
' M,v,=¢e,)—>(M',v, =¢e,")

(E - Assignl)

(E - Assign2)

E-Assi
G Moy oMl vy AsiEn)

d. None of the above W=V Moo Ao




5. Which one is incorrect?

I |-e :tref XT7|-e,:t

5 S;gl_Grl:t SiG e_zt:t (T-Assign) STl-e, =, unit O 9
: :Gl-e,:=e,:uni
T |-e:tref
b. 2'1|“|-'e't (T - Deref)
I |-e:t
T-Re
C. ;| -ref e:tref ( "
d. 2() =1 (T - Loc)

-1 tref



REFERENCES (TYPING)

We define the typing relation for memory store as X (or Si):
Yu=.|2X,1:t (tis the type of value stored at 1)

Our new typing judgment:

X 'Fe:t
Types: t = .. | unit | t ref
(T - Var) = hxit | —e:t, (T - Abs)
5T -x:T'(X) T -Ax:tet, >t
1 1 2
-6ty »>t, ET|-e,:t (T-App) (T - Uniit
% I|-e e,:t, ZI'[-() :unit
D=t 1. Log 2018 1 Ref
-1 tref % |-refe:tref
T |-e: I |-e :tref Z;T|-e,:t .
2, |-e:tref (T - Deref) ¢, -¢; (T - Assign)

% |-le:t %, I|-e, :=e,:unit



6. In an expression el; e2, if el doesn’t evaluate
to (), what will happen?

Raise error(get stuck)



7. Which one is incorrect?

(M,e,) = (M',¢e,)

E-Seql
a' (M1e1;e2)_)(M'1ell;eZ) ( q )
E-Seq2
b. MO oMe T
C. | -etunit 2T -e, 0t (T - Var)
| -ee, it

d. All of them are correct



8. Write down the evaluation steps of the
following expression:

lety=ref1lin
let f =\x. x + lyin

f(ly)
|1, lety=1Iin |1, letf=\x.x+!lin |1, \x.x+! () |1, \x.x+!l 1
let f =\x. x + lyin f (M)

f(ly)

|1, 1+!1 11, 1+1 |1, 2



9. Which oneis incorrect ?

d.

try vwithe —» v

(E-TryV)

try error with e — error

e, —>e

(E-TryError)

trye, withe, —trye,'withe,

I'|—e:tT'|—e,:t

['|-trye, withe, :t

(T-Try)

try error withe — e

(E - TryError)

(E-Try)




HANDLING EXCEPTION

Syntax:
e=...
| try e; with e, (trap errors)
Evaluation:

_ (E-TryV) _ (E - TryError)
try vwithe —» v try error withe — e

e, —>e’

: : (E-Try)
trye, withe, — trye,'withe,

Typing:
['|—e:tT'|-e,:t

T-Tr
['|-trye, withe, :t ( y)




10. What is the problem with the following rule?

(T'ErrOr) t can be any type:

(\x:bool . x) error error: bool

G" error t (\x:bool . x) (error true) error: bool = bool

This breaks the uniqueness lemma

subtyping, or polymorphic types



