Lecture 5
Part A

Two-Dimensional Arrays -
Nested Loops



Nested Loops: Semantics and Tracing L
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No Duplicates,

Computational Problem: Finding Duplicates

Redundant Scan

/* Version 1 with redundant scan =*/
int[] a = {1, 2, 3}; /* no duplicates */
boolean hasDup = false;
for(int(i )= 0; i < a.length; i ++) {

for(int( j = 0; j < a.length; j ++) {

hasDup = hasDup || (i '= j && ali]l == aljl);

} /+ end inner for x/ } /x end outer for x/

System.out.println(hasDup) ;
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Computational Problem: Finding Duplicates ~sundentScan
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No Early Exit

/* Version 1 with redundant scan and no early exit */
int[] a = {4, 2, 4}; /+ duplicates: a[0] and a[2] *{AZ

boolean hasDup = false; JZ
for(int i = 0; i < a.length; i ++) @

Eor(int. 0 7 =_@g.length;
hasDup asDup@(l = _7
} /+ end inner for */ mn outer for */
System.out.println(hasDup);
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Computational Problem: Finding Duplicates

No Duplicates,
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Redundant Scan

/* Version 2 with redundant scan */

int([] a = {1, 2, 3}; /* no duplicates =/
boolean hasDup = false;

for(int i = 0; i < a.length && | !'hasDup | A ++) |

for(int j = 0; j < a.length &&| !hasDupl; j ++) |

hasDup = 1 != j && al[i] == al[j] ;
} /+ end inner for */ } /#* end outer for */’a
System.out.println (hasDup) ;




Computational Problem: Finding Duplicates  Duplicates Early Exit

/* Version 2 with redundant scan and early exit #*/
int[] a = {4, 2, 4}; /* duplicates: a[0] and al[Z2]
boolean hasDup = false;

for(int i = 0; 1 < a.length && !hasDuE; i ++) {

for(int j 3 0; j < a.length && JhasDup.; j ++) {

hasDup = {9= j && a[i] == a[j]l; F
} /* end inner for x/ } /% end outer for x/ a
System.out.println(hasDup) ;
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Computational Problem: Finding Duplicates s e
. @ 0.0 Non-Redundant Scan

® 051
1,0K

/*(Version 3 with no re
int[] a = {1, 2, 3, 4}
boolean hasDup = fal

/% no duplicates =/

for(int i = 0; 1 < 4.length &&( !'hasDup ; 1 ++) {

j =i + 1l

!hasDup ; 7 ++)

for (int j < a.length &&

-t

hasDup = afi] == alj] ;
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} /* end inner for

System.out.println(hasDup) ;

x/ '} /% end outer for */ 4 1
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Computational Problem: Finding Duplicates Duplicates,
Non-Redundant Scan,

/+(Version 3 with no redundant scan:
* array with duplicates causes early exit Early EX”’
*/

int([] a = {1, 2, 3, 2}; /#* duplicates: a[l] and a[3] #*/

boolean hasDup = false;

for(int i = 0; i < a.length &&| !hasDup ; i ++) {

for(int j =1 + 1; j < a.length && <?hasDup b 7 ++)

hasDup = afi] == alj] ; T:
} /* end inner for =/ } /% end outer for */ 1
System.out.println (hasDup) ;
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