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EECS665 - Compiler Constru
tion

2019, Spring

Name: Student ID:

Do Not Open Until Instru
ted!

Before the Quiz starts:

• Read all of the instru
tions on this page

• Write your name and student ID on this page

• Retrieve your page of notes, if you have one

• Prepare your writing materials

• Put all other materials away

After the Quiz starts:

• Write your student ID (not your name) on all subsequent pages

• Announ
ements / 
orre
tions will appear on the proje
tor

• Turn in your quiz and note page to Drew when �nished.

• After the quiz time expires, answers may be presented but no

new material will be given.

The quiz is worth 50 points and 
onsists of 5 questions. You will have

35 minutes to 
omplete all questions. Work qui
kly and move on if

you are stu
k. If you'd like to pass the time before the quiz starts or

before it ends, feel free to draw a pi
ture of yourself in the box below:
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Student ID:

NOTE: Several of the questions on this quiz refer to the DotGobbler language. This is

a simple language 
reated for the purpose of this quiz. Ne
essary details of the language are

presented in the last 2 pages of the quiz, whi
h do not 
ontain questions. You are free to

deta
h these pages from the rest of the quiz.

Question 1 (10 Points)

Create tokenization patterns for the four terminal symbol types intlit, id, assign, and dot

of DotGobbler.

You may express your rules as a tokenizer a
tion table, or a sequen
e of �ex rules, or an

automaton with the ability to return tokens and spit ba
k input 
hara
ters at �nal states

(your 
hoi
e). If you use �ex syntax, your a
tions may simply return the token type (i.e

return dot rather than exa
tly spe
ifying TokenTypes, et
.)

Note: Des
riptions of the tokens are written at the end of this do
ument in the Lexi
al Details

se
tion. You may tear the des
ription pages o� if you like.
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Student ID:

Question 2 (10 Points)

Create an EBNF grammar that re
ognizes any valid Program in the DotGobbler lan-

guage. You may name your non-terminal symbols however you 
hoose.

Note: Des
riptions of the syntax are written at the end of this do
ument in the Synta
ti


Details se
tion. You may tear the des
ription pages o� if you like.

Question 3 (10 Points)

Create an input to a DotGobbler 
ompiler that would pass tokenization, but would not

pass parsing.
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Student ID:

Question 4 (10 Points, Divided)

You are given an NFA with 3 states, and a 
laim that there is an equivalent DFA with 10

states.

Part a (5 Points):

Is it possible for su
h a DFA to exist? Explain your reasoning.

Part b (5 Points)

Is it possible for a DFA with fewer states than 10 to be equivalent to the given NFA? Explain

your reasoning.
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Student ID:

Question 5 (10 Points)

Consider the following Syntax-Dire
ted Translation s
heme:

A : := A z B A1.trans = A2.trans + 1

A ::= x C y A.trans = C.trans+ 1

B ::= z B.trans = 2

C ::= k C.trans = 3

What is the syntax-dire
ted translation for the root of the following parse tree?

A

A z B

A z B

Cx y z

z

k
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DotGobbler Lexi
al Details

The DotGobbler language 
onsists of four token types:

• intlit: Corresponds to an integer literal. An integer literal may 
onsist of sequen
es

of the digits 0-9 but the �rst digit must not be 0.

Examples:

102 is an intlit.

012 is not an intlit (starts with a 0).

• id: Corresponds to an identi�er. Identi�ers in DotGobbler are any sequen
es of

alphabet 
hara
ters, with two additional 
onstraints:

� Identi�ers must in
lude the 
hara
ter g at least on
e.

� Identi�ers must not be keywords.

Examples:

anger is a indenti�er (
ontains a g, is not a keyword).

g is a indenti�er (
ontains a g, is not a keyword).

anvil is not an identiifer (does not 
ontain g).

gets is not an identiifer (it is an assign keyword, des
ribed below).

getss is a indenti�er (despite 
ontaining a keyword).

• assign: Used for assignment. There are two sequen
es that mat
h assignment

� The word gets

� The equals (=) symbol.

Examples:

g gets 7 would be tokenized as id assign intlit.

ga = 28 would also be tokenized as id assign intlit.

• dot: Used for �eld referen
e. Corresponds to the period symbol (.)

Example:

ga.gb.g
 would be tokenized as id dot id dot id.
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DotGobbler Syta
ti
 Details

• A Program is a sequen
e of zero or more Statements. Note that ea
h Statement is not

separated by semi
olons.

• A Statement 
onsists of a Referen
e, followed by an assign token, followed by an Ex-

pression.

• A Referen
e 
onsists of one or more ids separated by dots. For example,

• An Expression 
onsists of a Referen
e or an intlit.

Assume the DotGobbler tokenizer strips whitespa
e, in
luding newlines. The following are

valid DotGobbler programs:

Example 1

ga = gb

Example 2: (the empty string)

Example 3

ga . gb = gb

gd = ga . gb . ga

Example 4

g
 = 7

gd ge t s 7

gm = 7
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