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CS 60: Principles of Computer Science

Can you parse these “garden path” sentences?
The horse raced past the barn fell.
The young horse around.
The woman that whistles tunes pianos.
The man who hunts ducks out on weekends.
Those who admire a man that paints like Monet.
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S. W   I
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H T . T
Classes HashSet<T> and TreeSet<T> both implement the interface
Set<T>. How should we choose?

TreeSet uses self-balancing binary search trees:
✓ Worst-caseO(logn) add, remove, contains
✓ Iteration gives you the elements in order
✓ Has extra functionality (e.g., ènd x-or-bigger)

HashSet uses hash tables
✓ “Expected Amortized Worst-case”O(1) add, remove, contains
✓ Iteration goes bucket-by-bucket
✓ More opportunities for èddly tuning (number of buckets, etc.)
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W H T G B…

http://arstechnica.com/business/news/2011/12/huge-portions-of-web-vulnerable-to-hashing-denial-of-service-attack.ars

http://arstechnica.com/business/news/2011/12/huge-portions-of-web-vulnerable-to-hashing-denial-of-service-attack.ars
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S . S
✓ Syntax: Formation Rules

▶ Colorless green ideas sleep furiously.
▶ (+ 3 true)

✓ Semantics: Meaning
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“U” S
Strings (and computer èles!) are just linear sequences of characters.

(x-32>=7*y2

)x-32(>=7*y2

(x-32>=7*y)2

(x-32)>=7*y2

How can we ègure out whether an input makes sense?
If it does, what are we supposed to do with it?
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T L  P

LPAREN ID

"x"

DASH INT

32

RPAREN GEQ NUM

7

STAR

( x - 3 2 ) > = 7 * y

ID

"y2"

LEXING

PARSING

Geq

TimesMinus

Var Num

"x" 32

Num Var

7 "y2"

2
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L: J . P

	
	
	

while ( true ) 
{ 
   print( "CS 60 4ever!" ); 
} 

while true: 
   print "CS 60 4ever!" 

while ( true ) { print ( "CS 60 4ever!" ) } 

while : true \n \t print 

; 

\n "CS 60 4ever!" 
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T L J

public static void main(String[] arg)
{

int x = 32;
int y = 9;
int z;

z = x+++y; // Legal? Meaning?

System.out.println(“x is ” + x);
System.out.println(“y is ” + y);
System.out.println(“z is ” + z);

}
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T L J

public static void main(String[] arg)
{

int x = 32;
int y = 9;
int z;

z = x++++y; // Legal? Meaning?

System.out.println(“x is ” + x);
System.out.println(“y is ” + y);
System.out.println(“z is ” + z);

}



Followup “Understanding” Strings Regular Expressions

T L J

public static void main(String[] arg)
{

int x = 32;
int y = 9;
int z;

z = x++-+y; // This is OK!

System.out.println(“x is ” + x);
System.out.println(“y is ” + y);
System.out.println(“z is ” + z);

}
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T  

public static void main(String[] arg)
{

int x = 32;
int y = 9;
int z;

z = x++-++y;

System.out.println(“x is ” + x);
System.out.println(“y is ” + y);
System.out.println(“z is ” + z);

}



Followup “Understanding” Strings Regular Expressions

W S T

public static void main(String[] arg)
{

int x = 32;
int y = 9;
int z;

z = x++-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-++y;

System.out.println(“x is ” + x);
System.out.println(“y is ” + y);
System.out.println(“z is ” + z);

}
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D T
✓ - is a token in Java.
✓ -- is a token in Java.
✓ An decimal integer constant is a token in Java
✓ A variable is a token in Java

Can a human understand these?
Can a computer understand these?
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D T
✓ - is a token in Java.
✓ -- is a token in Java.
✓ Any digit, followed immediately by zero or more digits, is a token

in Java.
✓ A leer, dollar sign, or underscore, followed immediately by zero

or more leers, dollar signs, underscores, and digits, is a token in
Java.

Can a human understand these?
Can a computer understand these?
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R E I
Regular expressions are a formal way of describing simple paerns.
A regular expression can be:
✓ The empty string (sometimes wrien ϵ or λ)
✓ A single character (e.g., a or 0)
✓ Concatenation: r1 r2
✓ Alternative: r1 | r2
✓ Repetition (“Kleene Star”): r∗1.

In practice we use lots of abbreviations, e.g.,

[a-e] := (a|b|c|d|e)
r? := r | ϵ

r+ := r r∗
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D T  R E
✓ - is a token in Java.
✓ -- is a token in Java.
✓ [0-9]+ is a token in Java.
✓ [A-Za-z_$][A-Za-z_0-9]∗ is a token in Java

Can a human understand these?
Can a computer understand these?
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A: R E  S
Unix’s egrep command does line-by-line search for text matching a
regular expression.

egrep 'hh' /usr/share/dict/words
egrep 'y.*y' /usr/share/dict/words
egrep '(xq|hq)' /usr/share/dict/words
egrep '^y.*y$' /usr/share/dict/words

(You can try these in a Terminal window on a Mac, or at any
command-line on a Linux machine.)
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