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Tracing a Recursive Call —
An Example

if (123 < 10)
if (12 < 10)

if (1 < 10)
{

“~__ No recursive

System.out.println(l); = sall this time

else //n is two or more diﬁits long:

{

writeVertical(l,/10);
System.out.println(1%10);
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Tracing a Recursive Call —
An Example

if (123 < 10)

if (12 < 10)

{
System.out.println(12);

else //n is two or more digits long:

{

writeVertical(12/18); . Computation resumes here.
System.out.println(12%10);
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Tracing a Recursive Call —
An Example

if (123 < 10)
{

System.out.println(123);
}

else //n is two or more digits long:
{
writeVertical(123/10);
System.out.println(123%10) ;

Computation resumes here.

Copyright © 2008 Pearson Addison-
Wesley. All rights reserved 11-6



A Closer LLook at Recursion







General Form of a Recursive Method
Definition




Pitfall: Infinite Recursion
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See Recursion?.java
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Stacks for Recursion
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Stacks for Recursion




Stacks for Recursion
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See Recursion3.java



Recursion Versus Iteration
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Recursive Methods that Return a Value
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Thinking Recursively
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Binary Search
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Pseudocode for Binary Seatch

Display 1.5 Pseudocode for Binary Search =

ALGORITHM TO SEARCH a[first] THROUGH a[last]

f**

Precondition:

a[first]<= a[first + 1] <= a[first + 2] <=... <= a[last]
*/

TO LOCATE THE VALUE KEY:

if (first > last) //A stopping case
return -1;
else
{
mid = approximate midpoint between first and last;
if (key == a[mid]) //A stopping case
return mid;
else if key < a[mid] //A case with recursion
return the result of searching a[first] through a[mid - 1];
else if key > a[mid] //A case with recursion
return the result of searching a[mid + 1] through a[last];
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Execution of the Method search —
An Example — Part 1 of 2

Display 11.7 Execution of the Method search ==

key is 63

al@] o first == 0

all]

al2] Not in
this half

a[3]

al[4] -—— mid = (0 + 9)/2

a[5] t—— First == §

al6]

al7] - mid = (5 + 9)/2

a[8]

al9] ~w—— last == 9 ——— last == 9
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Execution of the Method search -
An Example — Part 2 of 2

Display 11.7 Execution of the Method search %= (continued)

al@]

all]

al2]
a[3]

al4]

mid = (5 + 6)/2 whichis 5
al5] - first = 5 a[mid] is a[5] == 63

key was found.
al6] ~—— last == 6 return 5.

al7]
a[8] > Not here

al9]
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Checking the search Method
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Checking the search Method

- [fwv == A[mid], result is correcily set i
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Checking the search Method
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Efficiency of Binary Search




Efficiency of Binary Search




