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CMSC 330 Fxam #2 Fall 2005

Do not open this exam until you are told. Read these instructions:

1. This is a closed book exam. No notes or other aids are allowed.

o

3.

. You must turn in your exam immediately when time is called at the end.

This exam contains 6 pages, including this one. Make sure you have all the pages. Fach question’s
point value is nexi Lo its number. Write your name on the top of all pages belore starting the
exar.

. In order Lo be eligible [or as much partial credil as possible, show all ol your work [or each problem,

and clearly indicate your answers. Credil cannot be given [or illegible answers.

. Il you [inish al least 15 minutes early, bring your exam (o the [ronl when you are [inished; otherwise,

wail until the end ol the exam to turn it in. Please be as quiel as possible.

II you have a question, raise your hand. I you [eel an exam question assumes something thal is not
wrilten, wrile it down on your exam sheel. Barring some unloreseen error on the exam, however, you
shouldn’t need to do this at all, so be carelul when making assumptions.

Il you need scraltch paper during the exam, please raise your hand. Secratch paper must be turned in
with your exam, with your name and ID number writlen on it. Scratch paper will not be graded.

Small syntax errors will be ignored in any code you have Lo wrile on this exam, as long as the concepls
are correct.

The Campus Senale has adopled a policy asking students Lo include the [ollowing handwriiten stalement
on each examinatlion and assignment in every course: “I pledge on my honor thal T have nol given or
recetved any unaulhorized assislance on s erarminalion.” Therelore, just before turning in your
exam, you are requested Lo write this pledge in full and sign it below:

Good Iuck!

1 2 3 Tolal
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1. |20 pis.] Short Answer.

a. [9 pis.] Below is the output of the OCaml interpreler aller we've typed in various delinitions of
the lunction £. In each case, wrile a delinition ol a [unction £ thail has thal Lype.

. val £ : a-> b > 'a *# 'a *# b = <fun>

ii. val £ : (Pa —> b)) > (b —> ’¢) —» 'a -» ¢ = <fun>

jii. val £ : *a —-> b = <fun>

b. [5 pis.] Deline whal it means for one name Lo shadow another, and give an example of shadowing
in the language ol your choice.

c. [6 pls.] Suppose in C we deline the lollowing function:
int and(int x, int y) { return x && y; }

Is il ever possible thatl calling and(e;, es2) behaves dillerently than evalualing e && es directly,
where g1 and es are O expressions? Explain, and give an example il so.
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2. [40 pis.] Context Free Grammars.

a. [10 pls.] Consider the short grammar we gave in class lor expressions in the simply typed lambda

calculus:

§==T|V]|AV:TS|8 8

T ;= int I T—T

Ux=1|2]| 3

Yio==x | ¥ | =
Here we have simplilied the grammar a bil by resiricling integers to just 1, 2, and 3, and variable
names Lo just x, y, and z, and we just used dillerent nonlerminal names than in the grammar given
in class.

Prove ihat this grammar is ambiguous.



