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- M7 =0 et Olol & M+ &= AtE2| 0|8

/\—I D:| (8 1)

= THF S20IA J12 2 FHO|5t= 8 (8.2-8.6).

- THH BASEDY 55 A 2| LHE 0l5H (8.2-
8.6).

- THHE AR50 2R 512 (8.2-8.6).

-~ M- &+ Itdot)| ?lofl L= EX &=
AFE (8.5).

= M 2r Br =2 & H & X0l & Olol (8.7).
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HECLE H A
factorial(0) = 1;
factorial(n) = n*factorial(n-1);
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html/ComputeFactorial.html

LELZ AL

factorial(0) = 1;

factorial(n) = n*factorial(n-1);

factorial(3)
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LELZ AL

factorial(0) = 1;

factorial(n) = n*factorial(n-1);

factorial(3) = 3 * factorial(2)
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LELZ AL

factorial(0) = 1;

factorial(n) = n*factorial(n-1);

factorial(3) = 3 * factorial(2)
=3 * (2 * factorial(1))
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HELZ AL

factorial(0) = 1;

factorial(n) = n*factorial(n-1);

factorial(3) = 3 * factorial(2)
=3 * (2 * factorial(1))
=3*(2* (1~ factorial(0)))
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LELZ AL

factorial(0) = 1;

factorial(n) = n*factorial(n-1);

factorial(3) = 3 * factorial(2)
=3 * (2 * factorial(1))
=3*(2*(1* factorial(0)))
=3*(2*(1*1)))
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LELZ AL

factorial(0) = 1;

factorial(n) = n*factorial(n-1);

factorial(3) = 3 * factorial(2)
=3 * (2 * factorial(1))
=3*(2* (1~ factorial(0)))
=3*(2*(1*1)))
=3*(2%*1)
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LELZ AL

factorial(0) = 1;

factorial(n) = n*factorial(n-1);

factorial(3) = 3 * factorial(2)
=3 * (2 * factorial(1))
=3*(2* (1~ factorial(0)))
=3*(2*(1*1)))
=3*(2*1)
=3%*2
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LELZ AL

factorial(0) = 1;

factorial(n) = n*factorial(n-1);

factorial(3) = 3 * factorial(2)
=3 * (2 * factorial(1))
=3*(2* (1~ factorial(0)))
=3*(2*(1*1)))
=3*(2%*1)
=3%*2
=6
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animation | e )
M # = = factorial & <= Trace

factorial(4) =2t

factorial(4)
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animation | e )
M # = = factorial & <= Trace

factorial(4)

l Step 0: executes factorial(4) ) _
factorial(3) ==&

I 1
return 4 * factorial(3)

Space Required
for factorial(4)

Main method
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animation | e )
M # = = factorial & <= Trace

factorial(4) factorial(2) 2= &
Step 0: executes factorial(4)

return 4 * factorial(?,)I
lStep 1: executeg#iciorial(3)

return 3 * 1‘actoria|(2)I

Space Required
for factorial(3)

Space Required
for factorial(4)

Main method

C++Z Al &ot= AHXe 220




M # = = factorial & <= Trace

factorial(4)
Step 0: executes factorial(4)

return 4 * factorial(3)
Step 1: executes factorial(Z

return 3 * factorial(2)
Step 2: exegites factorial(2)

return 2 * factoriaI(T)

C++Z Al &ot= AHXe 220

factorial(1) ==

SH
S

Space Required
for factorial(2)

Space Required
for factorial(3)

Space Required
for factorial(4)

15



M # = = factorial & <= Trace

factorial(4)

| Step 0: executes factorial(4)

return 4 * factorial(3)

‘ Step 1: executes factorial(3)

return 3 * factorial(2)

‘ Step 2: executes fag

return 2 * factorial(1)

‘ Step 3: eyecutes factorial(1)

return 1 * factorial(0)

C++Z Al &ot= AHXe 220

factorial(0) ==

SH
S

Space Required
for factorial(1)

Space Required
for factorial(2)

Space Required
for factorial(3)

Space Required
for factorial(4)

16



M # = = factorial & <= Trace

factorial(4) returns 1

| Step 0: executes factorial(4)

return 4 * factorial(3)

‘ Step 1: executes factorial(3)

return 3 * factorial(2)

‘ Step 2: executes factq

Space Required
for factorial(0)

return 2 * factorial(1)

‘ Step 3: exec factorial(1)

return 1 * factorial(0
Ste/s 4. executes factorial(0)

Space Required
for factorial(1)

Space Required
for factorial(2)

Space Required
for factorial(3)

Space Required
for factorial(4)

return 1

C++2 AIESH= MY X E T2 02HY 17



M # = = factorial & <= Trace

factorial(4) returns factorial(0)

| Step 0: executes factorial(4)

return 4 * factorial(3)

‘ Step 1: executes factorial (%

return 3 * factorial(2)

‘ Step 2: exeg

return 2 * factorla'

J[ep 3: executes factorial(1)

Step 5: return 1 Step 4: executes factorial(0)

return 1

C++Z Al&ots A 22 0eHY

Space Required
for factorial(1)

Space Required
for factorial(2)

Space Required
for factorial(3)

Space Required
for factorial(4)

18



M # = = factorial & <= Trace

factorial(4) returns factorial(1)

Step 0: executes factorial(4)

return 4 * factorial(3)

Step 1: executes fag

return 3 * factorial(2)

<p 2: executes factorial(2)

W * factorial(1)

~

Step 6: return 1 Step 3: executes factorial(1)

Space Required
for factorial(2)

return 1 * factorial(0)
Step 4: executes factorial(0)

Space Required
for factorial(3)

Step 5: return 1

Space Required
for factorial(4)

return 1

C++2 AIESH= MY X E T2 02HY 19



M # = = factorial & <= Trace

factorial(4) returns factorial(2)

Step 0: executes factorial(4)

return 4 * factorial(3)

Step 1: exa¥5 Tactorial(3)

ractorial(2)

Step 2: executes factorial(2)
Step 7: return 2

return 2 * factorial(1)

Step 6: return 1 Step 3: executes factorial(1)

return 1 * factorial(0)
Step 4: executes factorial(0)

Space Required
for factorial(3)
Space Required
for factorial(4)

Main method

Step 5: return 1
return 1

C++2 AIESH= MY X E T2 02HY 20



M # = = factorial & <= Trace

factorial(4) returns factorial(3)

Step 0: executes factorial(4)

1/

return 4 * factoriz===%

,J/ . .
Step 8: return 6 (ﬂcutes factorial(3)

return 3 * factorial(2)

Step 2: executes factorial(2)
Step 7: return 2

return 2 * factorial(1)

Step 6: return 1 Step 3: executes factorial(1)

return 1 * factorial(0)
Step 4: executes factorial(0)

Step 5: return 1

Space Required
for factorial(4)

Main method

return 1
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animation | e )
M # = = factorial & <= Trace

returns factorial(4)

l Step 0: executes factorial(4)

Step 9: return 24

return 4 * factorial(?,)I

Step 8: return 6 ( lStep 1: executes factorial(3)

return 3 * factorlaI(Z)

Step 2: executes factorial(2)
Step 7: return 2

return 2 * factorial(l)I

Step 6: return 1 Step 3: executes factorial(1)

return 1 * factoriaI(O)I

Step 5: return 1 Step 4: executes factorial(0)

retu nm 1 Main method
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factorial(4) 2

A EH A}b

1 O

Space Required
for factorial(4)

Space Required
for factorial(3)

Space Required
for factorial(2)

Space Required
for factorial(1)

Space Required
for factorial(0)

Space Required
for factorial(4)

Space Required
for factorial(3)

Space Required
for factorial(2)

Space Required
for factorial(1)

Space Required
for factorial(1)

Space Required
for factorial(2)

Space Required
for factorial(4)

Space Required
for factorial(3)

Space Required
for factorial(2)

Space Required
for factorial(3)

Space Required
for factorial(2)

Space Required
for factorial(4)

Space Required
for factorial(3)

Space Required
for factorial(4)

Space Required
for factorial(3)

Space Required
for factorial(4)

Space Required
for factorial(3)

Space Required
for factorial(4)

C++Z Al &ot= AHXe 220

Space Required
for factorial(4)

g9 Space Required

for factorial(4)




M- = = factorial & =
f(0) = 0;
f(n) = n + f(n-1);

C++Z Al &ot= AHXe 220
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1| 2 LEX] ==
USULX 22:01123581321345589...
OIElA:-01234567 8 9 1011
fib(0) = 0;
fib(1) = 1;
fib(index) = fib(index -1) + fib(index -2); index >=2

fib(3) = fib(2) + fib(1) = (fib(1) + fib(0)) + fib(1) = (1 + 0)
Hib(1) =1+ fib(1)=1+1=2

ComputeFibonacci

C++2 AIESH= MY X E T2 02HY 25



html/ComputeFibonacci.html

fib(4)

17: return fib(4) (’ | 0: call fib(4)
return fib(3) + fib(2

10: return fib(3)

11: call fib(2)

1- call fib(3) 16: return fib(2)
return fib(2) + fib(1)

7: return fib(2) 8: call fib(1)

2: call fib(2) 13: returr:fij)‘/u: call fib(1)
return fib(1) + fib(Q) 9: return fii(1) retumn 1 15: return fib(0)

4: return fib(1) 5: call fib(0)

3: call fib(1)

6: return fib(0)

C++Z Al &ot= AHXe 220

14: return fib(0)

: return 0!
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If (times >

cout << message << endl;

nPrintIn(message, times - 1);

}// The base case isn ==0
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A3 Q1 ArL)

-« Old0l L2 22 =M= MAZHC! AF20F SHCHFH TH A
>= =2 SME &2 = JULL 2IAE 7.

2| Z(palindrome) EM = MAS == AIE0otH L=t 20|

NP =1 J\ O|E|_

/1 O =

bool isPalindrome(const char * const s)
{
iIf (strlen(s) <=1) // Base case
return true;
else if (s[0] != s[strlen(s) - 1]) // Base case
return false;
else
return isPalindrome(substring(s, 1, strlen(s) - 2));

}

C++2 AlZGt= MAXE T2 )Y 29



OW ©| isPalindrome XH #
0= O OF Bt 7| [[H—r01| E

IowEBP high 21 &l A

SrsS AEE = 'EP.

bool isPalindrome(const char * const s, int low, int high)

{
if (high <= low) // Base case

return true;

else if (s[low] !'=s[high]) // Base case
return false;

else
return isPalindrome(s, low + 1, high - 1);

}

bool isPalindrome(const char * const s)

{

return isPalindrome(s, 0, strlen(s) - 1);
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RecursiveSelectionSort
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html/RecursiveBinarySearch.html

Optional O‘ & %I' /\ﬁH —_I—,- @

int binarySearch(const int list[], int key, int low, int high)
{
it (low > high) // The list has been exhausted without a match
return -low - 1; // Return -insertion point - 1
int mid = (low + high) / 2;
if (key < list[mid])
return binarySearch(list, key, low, mid - 1);
else if (key == list[mid])
return mid;
else
return binarySearch(list, key, mid + 1, high);
by

int binarySearch(const int list[], int key, int size)
{

int low = 0;

int high = size - 1;

return binarySearch(list, key, low, high);
by
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Step 0: Starting status

Step 4: Move disk 3 from A to B

B

A

Step 1: Move disk 1 from A to B Step 5: Move disk 1 from C to A

A

B

A B

C

Step 2: Move disk 2 from A to C Step 6: Move disk 2 from C to B

Step 3: Move disk 1 from B to C Step 7: Mve disk 1 from A to B

C++2 A& 24
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