Required Exercise

Exercise 1

When a C compiler compiles the following statement, how many tokens will it generate? [5
points]

int a3 = a * 3;

BEERLAT 78htokens:
e <keyword, int>
e <id, a3>
o <id, a>
e <3ssign, =>
e <assign, *>
e <3ssign, ;>

e <number, 3>

ﬁ%@%"int"s "a3", "a", "=t A n3umﬁ-]-°
Exercise 2

In a string of length n (n > 0), how many of the following are there?

—_

. Prefixes [5 points]
. Proper prefixes [5 points]

. Prefixes of length m (0 < m < n) [5 points]

A W N

. Suffixes of length m (0 < m < n) [5 points]

ul

. Proper prefixes of length m (0 < m < n) [10 points]

(o))

. Substrings [10 points]

~

. Subsequences [10 points]
1.n+1
MEEEKEAT, 2, 3, ..., nlFRF, Bniprefixes, INLz8, HHn+1{ prefixes,
2.n-1
MEERIprefixeshAFRTHLIREARE, Bn-14proper prefixes,
3.1
MEREEMANFRF, REEFZR—Ffprefix
4.1
MEBEEEMNFRF, RIRIIFRFREEF R —Fsuffix


af://n0
af://n2
af://n23

0, m=n
5.res = .
1, otherwise

Em = niY, AEFEKESSHEASKERSIproper prefix
HRERT, KEAmMBproper prefix M1
6. 2 L 1 agc(n+1,2)

B PFRNTFRE, BEANFHNFEEND, BENFHOTEEN2D, ., Ban I F
FHTFEE1Y, 880N EFINFERINN. BNEN1+2+3++n+1 = (n+1) +1
7.2"

BRI S R RS EE, AAE2"
Exercise 3

Describe the languages denoted by the following regular expressions:
1. ((e|a)*b*)* [5 points]
2.(alb)*a(a|b)a|b) [5 points]
3. a*ba*ba*ba* [5 points]

1. HafNbERAYERIKERIER

2. BB =S8l RafNbERAYERIKER &

3. HIEEANEHaf =1 bAERLAYE

(3&3Zhiz)
1. A string consisting of aand b
2. String of a's and b's that the character third from the last is a

3. A string consisting of any number of a and three b's

Exercise 4

Write regular definitions or regular expressions for the following languages.

1. All strings representing valid telephone numbers in Shenzhen. A valid telephone number
contains the country code (86), a hyphen, the area code 010, another hyphen, and eight
digits where the first one cannot be zero (e.g., 86-010-62282045). [10 points]

2. All strings of a's and b’s that start with a and end with b. [10 points]

3. All strings of lowercase letters that contain the five vowels in order. [10 points]

1. 86-010-[1-9]1[0-91{7}

2. al[abl*b # a(alb)*b


af://n64
af://n89

pattern -> [b-df-hj-np-tv-z]
want -> pattern® a pattern* e pattern®* i pattern® o pattern* u pattern¥*

B TEFEAUHIZR

pattern -> [b-df-hj-np-tv-z]
want -> pattern® a (pattern|a)* e (pattern|e)* i (pattern|i)* o (pattern|o)* u

(pattern|u)*

Optional Exercises (10 bonus points)

Exercise 1

Suppose we have a alphabet X = a, b, ¢, write regular definitions to describe all strings over 2
without repeated letters. [Hint: You may draw an NFA for the language and convert the NFA to
regular definitions

NFAZI NEIRTR

REBIT RIS, 2. 3KEUNFA

EAGRINAY
edge regular expression
0->2 b|ab

0->3 c|ac


af://n110
af://n111

edge

2->2

3->2

ERRIRE2

edge

0->3

regular expression
a
ab

c|ac

b|ab

ac

regular expression

(clac)|((b|ab)@b)*(c|ac))
(@)[((b|ab)(ab)*(a|€))
(ac)|((b] ab)ab)*(c|ac))

(ale)|((b|ab)ab)*(a]e))



(a)l((blab)(ab)*(ale))

(clac)l((blab)(ab)*(clac)) (ale)l((blab)(ab)*(ale))

(ac)|((blab)(ab)*(c|ac))
EBRIRES3

edge regular expression

0-> (@] ((b]ab)ab)a|)|({((c|ac)|((b|ab)ab)(c|ac))(ac)|((b]|ab)ab)c|ad)(al])|((b|ab)ab)*
4 @m)
BRI EHINFARE AIENIFRA N AER N
(@) |((b|ab)@b)@|)) | (((c|ac) |(b|ab)ab)(c|ac))((ac)|((b|ab)ab)c|ac))(a])|(b|ab)ab)*(a|))))
regex101455RIGIE

https://regex101.com/r/5COPEp/1



https://regex101.com/r/5C0PEp/1
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