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{

return( n + sumAllColumns(n-1)

6 1n the remaining columns

4 1n the first column
Total: 10




int triangle(intn)
{

return( n + triangle(n-1)
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6 1n the remaining columns

4 1n the first column
Total: 1167
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int triangle(int n)
{
1f(n==1)
return 1;
else
return( n + triangle(n-1) );




Recursion: weak and strong points

weak points:

- stack overflow (all data are hold in system’s internal
stack: arguments, return values, address to function)

- not so fast (loop approach version can be more quickly)

strong points:

+ simplifies a problem (can be translated to less
complicated problem)
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ANAGRAMMING THE WORD CAT

Display First Remaining
Word? Letter Letters Action

Yes c at Rotate at
Yes g ta Rotate ta
No . at Rotate cat
Yes tc Rotate tc
s ct Rotate ct

No tc Rotate atc

" ."u"/ﬂ';g.""‘lf',‘r;i_;-“‘h T o

Yes ca Rotate ca
Yes ac Rotate ac
No ca Rotate tca

No - at Done
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Display cat

Display cta

Display ate

Display act

Display tca

Display tac
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int recFind(double searchKey, int lowerBound, int upperBound)

{

e U A

curIln = (lowerBound + upperBound ) / 2;
if(vicurln]==searchKey)

return curln, EAfolnd it
else if(lowerBound > upperBound)

return nElems: Floantt - find-it
else //divide range

{
if(v[curlIn] < searchKey) //it's in upper half
return recFind(searchKey, curln+1, upperBound) :
else //it's 1in lower half
return recFind(searchKey, lowerBound, curln-1);
} //end else divide range
} //end recFind()

gy eV
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lowerBound=0
upperBound=15

lowerBound=0
upperBound=6

lowerBound=0
upperBound=2

lowerBound=2
upperBound=2

Found it at 2
Return 2

Version 5

Version 4

Version 3

Return

TRRELhs (Y g

Version 2

Return

Version 1

Return

- Return




Comparison (If Any) Copy

81|95
L Compare 23 and 7 Copy 7 from B to C

Compare 23 and 14 Copy 14 from B to C
Compare 23 and 39 Copy 23 from A to C
Compare 39 and 47 Copy 39 fromB to C

Al2s a7
15 1

Compare 55 and 47 Copy 47 from A to C 2

Compare 35 and 81 Copy 55 from B to C ¢ |
Compare 62 and 81 Copy 62 from B to C '
Compare 74 and 81 Copy 74 from B to C ¢ |

Copy 81 from A to C ?

Copy 95 from A to C
&







AQ_

BRI o p e ANt ..4. B




int triangle{int n)

{
int total = 0;

while(n > @) ff until-n 15 1
{
total = total + n; // add n (column height) to total
--n; !/ decrement column height

}

return total:

}

in this column

in this column
in this column

4 1n this column
otake Ll




int find{double searchkey)
{
int lowerBound d;
int upperBound nElems-1;
int curln;

while(true)

{

curIn = (lowerBound - upperBound ) [ 2:

if{vcurln]==searchKey
return curln; {ifound it
else if(lowerBound = upperBound)
return nelems; //fcan't find it
glse {idivide range
{
if(vieurIn] < searchkey)
lowerBound gurEn "+ 1 it se InoUpper falf
else
upperBound curIn - 1; //it's in lower half
oo /jend else divide range
} /lend while
} Jiend find()







