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START '7 n = 5  

fac =I 

n  fac 

5  5  *'I 

4 4 5 

3 3 * 20 



int fac (int n) 

int sum, i; 

sum = 1; 

for (i = n; i > 1 ; i - -) 

sum = sum * i; 

return sum; 

output = fac (5); I 

~ i n ~ ~ a $ i t d r t i ~ t ~ i ~ ~ ~ f l ~ n ' ~ ~ ~ ~ u u d u n ~ ~ ~ ' ~ ~  I~UH~IR if LLM~AI~QUMU for Imu 



n! =n* (n- l ) !  

Lmnuion iou~4 f i~u~~nd i3~~41~ i~4d  

int fac (int n) 

{ 

if (n == 1 I( n ==0) 

return 1 ; 

else 

return n * fac (n - 1); 

output = fac (5); 

= 120\ 

, 

5 fac (4) = 5 * 2 4  = 120 

4 * fac (3) = 4 * 6  = 24 

3 fac (2) = 3 ' 2  = 6 

2 ' fac (1) - 2 ' 1  = 2 

*, 2 
t l a n i ~ i i 4 i u  output fiPii~VlinYY 120 
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iiru'~uoayndu Double im:: y duru'abyn int 
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double power (double x, int y) 

return 1 ; 

else if (y > 0) 

return x * power (x, y - 1); 

else 

return 1lx power (x, y + 1); 

3 * power (3,2) = 3 * 9 

3 * power (3.0) = 3 * 1 = 3 

wnua\rnis$i\riu output i;Fjc~~Yjir% 27.0 



1 
output = power (3, -3); = - 

27 

1 
1 

- power (3, -2) - - 
3 

1 
1 

- power (3, -1) - - 
3 

1 
1 

1 - power (3,O) = - 1 
3 

1 wnuesnisiiaiu output idimdin'y - 
27 

~ a a d i d  7.3 A ~ n ' # u ~ i d i  Fibonacci 

~an'~u6laurnrnicil Fibonacci v a a f i i f i d h a n i ~  1~ul4uuulvdun5aloa 

mrnidi Fibonacci ~ U ~ ~ ~ J ~ M U R ~ ~ ~ L I ~ ~ C Q J ~ I ~  ~m:h~nriudivotdm'u 1 110: d i h  
d r a ~ 4  dJ' n 2 sta~niri iuaani~uou~~ lunuihodmual~iivotdi6vd I unrdiuoadiriud 2 ii 
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iii~diiiu 1 k&~~nludibio~1duf i iRtu 
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Lu::riiuiieu~Buv~1rid~~sn~LaqI&~q~ 

, int fib0 (int n) 

{ 

if (n = = l l ln = = 2) 

return 1 ; 

else 

return fibo(n - 2) + fibo(n - 5 ) ;  

output = fibo (7); = 13 

fibo(1) + fibo (2) = 1 + 1 = -2 fibo(2) + fib0 (3) = 1 + 2 = -3 

{- 1 4 1 fibo(1) \\ + fibo (2) = 1 + I = 2 



~ z r d u l k i i  

fib0 (7) = fibo (5) + fib0 (6) = 13 

fib0 (6) = fib0 (4) + fib0 (5) = 8 

fibo(5)=fibo(3)+fibo(4) = 5 

fibo (4) = fib0 (2) + fib0 (3) = 3 

fibo(3) =fib0 (1) +fib0 (2) = 2 

fib0 (2) = 1 

wolussnisfiisiu output deiiliin'fl13 

#~edi,d 7.4 f l d h ~ i d i  Binary search 
d 44da nir8u~ibo~ndb.miroin83~~droi1~u1 u~nlmi~lfiucio~i*1u~w'~up13i1~1ici'u do4 

ii?uriu~niu% lIbu Sequential search 1 8 ~ o l r 8 u ~ i l 8 ~ d i ~ ~ ~ u o i n b 8 ~ n d ~ 8 ~ 1 u ~ o ~ ~ ~ r n  

ounrT$qn'qhv#iu n i r 8 u ~ i ~ ~ z 1 # ~ ~ n i w ' o u u i n d i b o ~ n d ~ ~ o ~ n i r 8 u ~ i o ~ 1 u ~ o ~  

lnnq nddibo nddoan i r8u~ io~# iuqn~u~~~~u"wu  ozldu~3niuin di\flt3aiiaifu1unir 

h~iboynueinz83i?li?nill~1nii~n'uuin diniui7 Binary search dul8umr~uviCt 
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2. u i # a g ~ l ~ i t t ~ d ~ n a i t m ~ ] ~ n ~ u  

first = 0 

last = 7 

3. ttdanfiuaan~flu 2 n j u  h d i ~ ~ l a t n i t f i u ~ i  L ~ ~ ~ U L ~ U U ~ ~ I I ~ I L L I I ~ ~ ~ ~ ~ ~ ~ I Q  

Il.ildii~~rrciq mid 9:: return mid t t@rclgnf iu~i  ~ ~ s i b i d i h o n i i  ~ d ~ i o n m a w i r n ~ u  

n i c8 iu  lnuri irrundi first = 0 ~tfiz'tfi last = mid - 1 udf i id id~a tn io f iu rn lu inn i i  

f l t tM r i 4  mid 9 r q l ~ l o m i  L Q W I ~ ~ U V I ~ ~ I ~ I  k u ~ l ~ u n l ~ l  first = mid + 1 LLP~Z~I last = 

7 ~ ( l m i o i i i ~ u n n ~ j u ~ a ~ 4 a y  ~ l ' t ~ a i u ' 9 1 u i n ~ ~ n a ~ l d d a  ~ ~ s i f i i ~ ~ L i 4 4 ~ y  ~ ~ u n f z k l a i i j 4 a  

y ~ i d d i o s n i t t i u ~ ~ ~  LLC~LL@~~.JI ~ n u ~ a y a ~ h ( n i ~ ~ r d 4 1 f l d i  first > last ~ o i ' ~ r d q d i  -1 

n ~ u  t d a ~ ~ ~ ~ n o i u i i ~ r i w u ~ a y @ i u t ~ ~  niolii.riusrL(luniobunm'9 ta . r~unoz l i i ~ i#o  2- 

3 ~uwuSoyPl GaWwuCya 

9 i n b i ? ~ ~ i ~ d L ~ i ~ i ~ ~ ~ m ' 9 L t d f d i 4 ~ ' t ~ n 7 o l ~ ~ ~ 4 i ~ d i 4 d  

table lflu array 1 22 l i l~60)1@~~~~@1~1u9u~m"~' t~~ 

target diddio.rniofiurni 

first ~ f i 1 - 1 i i t t ~ r i 4 ~ ~ o n q ~ q n q u  

last ~fiuiirariqqnXiuaoth@ 

mid L ~ ~ L I ~ I L L U ~ ~ ~ P ~ I ~  

loc = binsearch (table, 25, 0, 7); 
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rrll fflu table #a ~ F I T - J ~ ~ J Y ~ ~ ~ I L T ~  1 U ~ ~ ~ ~ ~ ~ Y R L ~ U L R ~ ~ ~ U ~ U C ~ ~ U L ~ " U Q ~  

25 h ? d h 4 n l t h ~ ~ l  

// Searches for target in elements first through last of array 

// Precondition : The elements of table are sorted &first and last are defined. 

// Postcondition: IF target is in the array, return its position; otherwise, returns -1. 

int binsearch (int table[], int target, int first, int last) 

{ 

int mid; 

mid = (first + last)/2; 

if (first > last) //u?)Lljwu 

return -1 ; 

else if (target = = tablermid]) N ~ u w ~ ~ u ~ ~ L L H ~ ~ ~ ~ A I ~  

return mid; 

else if (target < table[mid]) 

return binsearch (table, target, first, mid - 1); 

else 

return binsearch (table, target, mid + 1, last); 

1 
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gaariwd 7.5 iMgir~onauaiuau 
9 a m  

The Tower of Hanoi ~ f o  ~ o ~ o u s i u o u  i 8 u ~ ~ ~ d i a u o ~ m r d ~ u ~ c i u l u 8 n ' ~ 1 ~ ~  WVQQ~II~ 

Tower A ' Tower B 

cout <<"Move 1 from A to 6''; 

2w m212 (S) 



1' 1 
2 

Tower A Tower B Tower C 

Move 1 from A to C 

1 1 1  A B C  

Move 2 from A to B 

Move 1 from C to 6 

1 1 
2 

3 

Tower A Tower B Tower C 

CT 212 (S] 



Move 1 from A to B A 1  I 
\ Move 2 from A to c - Move 2 from A to C iii , 

Move 1 from B to C / i i i  
A B C  

Move 3 from A to B 111 
A B C  

I 

Move 1 from C to A 

\ Move 2 from C to B - Move 2 from C to B 

111 
Move 1 from A to B 2" i i i  

i L i  A B C  

maiuioociiuiriiuu~3e]u~.jn'~uifa tower l&i.jd 

void tower (char from, char too, char temp, int n) 



cout << "Move Object 1 from tower" << from 

<< "to tower" << too << endl; 

else 

{ 

tower (from, temp, too, n - 1); 

cout <<"Move Object" <<n <<"from tower" <<from 

<<"to tower" <<too <<endl; 

tower (temp, too, from, n - 1); 

d d  n iieiiu~udq~eqdbie~nl~iv 

from iiouediidqnomd~iuw n Putdiudn~u$uiu~qj 

too iiouod8eqn~~fiidiudqne~1d~flu\& 

temp #eusdI4di~j~F~~din1ukI\t\d~'11u4idiu 

from too temp n 
L 4  

tower ('A', 'B', 'C', 1); 

fiB Move Object 1 from tower A to tower B 

tower ('A', 'B', 'C', 2); 



1. tower (from, temp, too, n - 1); 0 
tower ('A', 'C', 'B', 1); ' 

Move Object 1 from tower A to tower C 

2. Gal$ 0 
tower ('A', 'B', 'C', 2); 

&la Move Object 2 from tower A to tower B 

3. tower ('c', 'B', 'A', I); O 
&la Move Object 1 from tower C to tower B 

Iunsdd n = 3 

tower ('A', 'B', 'C', 3); 

Move disk 1 from tower A to tower C 

Move disk 2 from tower A to tower B 

Move disk 1 from tower C to tower B 

Move disk 3 from tower A to tower C 

Move disk 1 from tower B to tower A 

Move disk 2 from tower B to tower C 

Move disk 1 from tower A to tower C 
b 



tower('A1, 'C', 'B', 1) 

fromTower is 'A' 

toTower is 'C' 

auxTower is 'B' 

n is 1 

Move 1 from A to C 

Return 

--+ 

- 

tower('A', 'B', 'C', 2) 

--+ fromTower is 'A' 

auxTower Is 'C' 

tower ('A', 'C', 'B', 1) - tower('C1, 'B', 'A', 1) 
Move 2 from A to B 

fromTower is 'C' 
tower('(?,', 'B', ' A', 1) 

toTower is 'B' 

auxTower is 'A' 

Move 1 from C to B 

tower('A1, 'C', 'B', 3) 

toTower IS 'B' 

fromTower is 'A' 

toTower is 'C' 

auxTower is 'B' 

n is 3 

tower ('A', 'B', 'C', 2) 
- 

tower('B1, 'A', 'C', 1) 

fromTower is 'B' 

toTower is 'A' 

auxTower is 'C' 

n is 1 

Move 1 from B to A 

Return 

Move 3 from A to C 

towerCB', 'C', ' A', 2) 
- 

- 
4- 

n is 2 

tower ('B', 'A', 'C', 1) 

+ 

- 

tOwer('B1, 'C', 'A', 2) 

- 

-+ 

tower('A', 'C', '6'. 1) 

Move 2 from B to C fromTower is 'A' 

tower('A', 'C', ' B', 1) toTower is 'C' 

Return auxTower is 'B' 

fromf ower is 'B' 

toTower is 'C' 

auxTower is 'A' 

- 

n is 1 

Move 1 from A to C 

Return 
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ii'aadidi 7.6 ldrrrnau reverse 

~ d ~ ~ ~ n ? u f l ~ f l u f l a a d i ~ n i ? f i ~ i ~ f l ~ f ~ u ~ ~  reverse ' tunis~u~~naiuni~~~i]uw'uw'~~u~i~u 

/I File: reverseTest 

// Tests a function which displays keyboard input in reverse 

#include<iostream> 
, , L  

using namespace std; 

// Function prototype 

void reverse( ); I 

int main ( ) 

reverse( ); // Reverse the keyboard input 

cout cc endl; 

return 0; 

.// Displays keyboard input in reverse 

void reverse( ) 

char next; 

cout << "Next character or * to stop: ": 
cin >> next; 

if (next I = '*' ) 

reverse ( ); // recursive step 
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I1 Function prototype 

int gcd(int, int); 

int main( ) 

int m, n; // the two input items 

cout << "Enter two positive integer: " ; 

cin >> m >> n; 

cout << endl << "Their greatest common divisor is " 

<< gcd(m, n) << endl; 

return 0; 

1 I 

/ I  Finds the greatest common divisor of two integers 

// Pre: m and n are defined and both are > 0. 

// Post: None 

// Returns: The greatest common divisor of m and n. 

int gcd(int m, int n) 

{ 

return gcd(n, rn); // transpose arguments 

else if(m % n == 0) 

return n: // n is GCD 

else 

return gcd(n, rn % n); I /  recursive step 

1 
r w  Y ~do~1~?~rn?ri~d1.riu'3=:1diwfi~w6h.r~ 

' Enter two positive integer: 24 84 

Their greatest common divisor is 12 



d" A m.1nidiwnaaunitznfi~~.~naw'1/o findsum Irud~diuriiuo~njudqn x ~inruuimuoa 

doqa ~ d k ~ ~ n ' ~ u r d o ~ t d i w n a 3 u u o ~ # 0 ~ n # . j ~ u ~ n d ~ u i u ' ~ ~ r ~ u n ~ #  d~mrd7~ius: 

rdw Id1wn'nvas Aunmiros 

n i w i i ~ ~ u ~ r i i n i r ~ ~ n l ~ ~ i n ~ i C i . ~ d ~ ~ d ~  

// Calculate sum two ways 

suml = findSum(x, SIZE); 

sum2 = (SIZE * (SIZE + 1)) / 2; 

cout << "Recusive sum is " << suml << endl; 

cout << " Calculate sum is " << sum2 << endi; 

TRU si?rrd.~ sum1 t r i d ~ w n a ~ u ~ ~ ~ 6 ~ n ~ ~ u ~ 1 d r ~ ~ 1 u m ' a ~ ~ d a ~ i r a ~  1 aft40 x 

Ardr sum2 orrduwnaauuo~doUn~3wr~uan'w~~si1#qpla~~~~t1wn~a~~wna~u 

// Finds the sum of integers in an n-etement array 

int findSum(int x[ 1, int n) 

{ 

return x[O]; // stopping case 



else 

return x[n-11 + findSurn(x, n-1); 11 recursive step 

1 
I 

Recursive sum is 55 

Calculated sum is 55 



1. Recursive H ~ D  Recursion 18unn~~uudi(ij~drunrudu'nird~~.jiu~unfia~o.j 

l~ulnirl iunniri iu ludiR'udouuidi.jiulufii811i3~qflu l~uozliundiciuciou 

auh¶dl:ouq ou~b~~nd~inuamriuq~1unirliunfia~8.j 

2. n i r ~ u u ~ d n ~ n r d u n ~ a ~ ~ . j o z ~ ~ i ~ ~ u ~ d ~ ~ u ~ ~ o . j f l . j ~ # u ~ ~ u n i r d ~ ~ % i u ~ u  

fl.j6Gud~.jl cii~~uXumr$iuiuauroll I R U ~ + - J I ~ ~ ~ U  formal parameter dims 

ci~Piiuciiuioinq~dunl# cii~uqamrdi.j iuld~cii~~.jb~41~4~~iu B~iiunirliun 

ri?lo.jlmuncmiin.jorii.j~8ufii8u lurnrliun~.j6Gund& imzriid.j~umr 

Jfifi.jiu ~uns i?~o . j fun i rd r~ ' t l anwnd~ i~n~~a"~ inn i r~ i . j i ~~~r~ud~~d~u i  

J~fi.jtuluroufla~liu ~&d.jw~~ni~cinrnrdi~iu!du'~qa~un~~ 

3. n i v i l ~ r i ~ n r u d a i u i r ~ ~ ~ u u l d s ~ ~ n ~ u l i u n ~ a ~ o ~ !  du Pasca1,C. c++. C# 

4. l ~ u ~ a I d m r l i u n t a i ~ . j ~ ~ u u ~ ~ d a ~ n i r v f i ~ i ~ d n ~ t : ~ i ~ i ~ f i ~ 1 ~ ~ d ~ ~ . j ~ i d . j  
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int test1 (int x ) 

{ 

int sum=0 ; 

while (x>=5) 

{ 

sum = sum + x; 

x -- ; 

1 
return sum ; 

1 
double test2(int y) 

{ 

double sum = 1.0 ; 

for (inti = 0 ; i < 10 ; i ++ ) 

return sum ; 

1 
2.3 int test3( int x) 

int .sum = 0 ; 

int y = 50 ; 



sum = sum .t y ;. 

) while (y > lo )  ; 

return sum ; 

1 
3. l 4 ~ u u ~ 4 ~ ~ n 4 * l ~ u n m ' a ~ ~ 4 ~ u n l ~ ~ 7 l d 3 1 l d ~ 7  combination ?1o4dl n LL@:: r 64krd 

C(n,r) = r! i'(r!(n-r)]) 

4. ~~r iuu~t~~nnrhnf ia~~41un1~7~1u1~1n~~n'~ul i iq Idd 

F(X,Y) = X-Y f i idi x H%P/I Y u'd?aaon.ii 0. 

Y(X) = 1 + (3/2) + (513) + (714) + ... + (2~-1)  / X  fmu X>=I 

laduur~lnguaLLuu+undi9Lo4 ku1'?16ikd if unui7k4 while 

void Hanoi(int N , char A ,  char B , char C) 

{ 

if (N>2) 

I 
Hanoi(N-2 , A ,  C , B); 

Wiiteln("Move No." , C , "from " , ,"to " , 0 ); 

Hanoi(N-2 , B , A ,  C); 

1 
else 

C O U ~  << "Move No." << N << "from " << A << "to " << C ); 

1 



int Test(int n) 

{ 

int sum ; 

return sum ; 

1 
10. $q i rcu~dqf iqud~do~8 

F(M,N ) = N+I 61 M=O L L ~ Z  N -0 

= M+2 CfS7 N=O L L ~ Z  M - 0 

= M+N ' 6 M = O ~ ~ Z N = O  

= F(M-I ,N) + F(M,N-1) hnt4du7 

10.1 qq~s~flqfi~uLd~fi7u10~li1q7~\bi~17~d.~fiitd%7qbitd 

10.2 6 i in7sbun l#  F(2'1) ~ n n 7 t i 7 . ~ i t d i j i 7 ~ f l u ~ v i 7 l ~ 1 ~  

11. ~IWUBIJ(.I~~&~ CV(N) L ~ O  N >= 1 

CV(1) = 2 

q.rduuNtttnsuc++ tnulq RECURSIVE SUBPROGRAM ~ d a d l n i ~  I 

6 i u ? o l a i h  CV(N) L ~ Q  N #a INPUT DATA 
6 


