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n! =n* (n-1)!
(n—1)! = (n-1) * (n-2)!
(n-2)! = (n-2) * (n-3)!
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int fact(int n)
{
int ans;
if (n == 1)
ans = 1;
else
ans = n * fact(n-1);
return ans;
}
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num = fact(4); _+

n=4;
24 ans =4 *
fact(3); l
n=73;
6 ans =3 *
fact(2);
n=2;
2 ans =2 *
fact(1);
n=1;
1 ans = 1;

return (ans);
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fact()F/REFHE 4! BYE > HLRFFIFA ans = 4*fact(3) ; ik - (HL#kkH 3/
fact(3) » R EETHE 3! ABLE & RN ans = 3*fact(2) ; FGk - [FIFRHY fact(2)
HEFMA ans = 2*fact(1);3l » FHIRHMTEREE n == 1 IF - (FE{H ans (HF] E—
&g R ! LAY ans ZEHAG fact(l) #Y - AN - (EFF 2*fact(1) RENIDAGTEEH
AR o ARG RATIN ans 2 0 XMk B G fact(2) - ARy fact(2) ZMFIYERT > - - fRIE
JEHE - BRIy 4 BRI RLEH A Z Ty 4*fact(3) - Bl 4%6 TEHL 24 -
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long Factorial(long n)
{
long sum = 1;
int i;
if (n==0 || n==1) /* Bn=0gn=1FF, 0!=1, 1!=1 */
return (1); /* HNEEGED1 */
else {

for (i=2; i<=n; i++ ) /* sum S2EFERIFEFZAD */
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sum *= i; /* sum £2 i BFRZAME sump */

)i

return (sum);
}
) EVAFH
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n2=nl+n0=1+1=2
n3=n2+nl=2+1=3

Fif DA ni= ni-1+ni-2
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int fibon(int n)
{
int ans;
if (n==0 || n==1)
ans = 1;
else
ans = fibon(n-1) + fibon(n-2);
return(ans);
}

bR T DURSE Y 5 =] DLET S8 B Ah - B ARt R] DIA IR G T2 - H
FrEefE =T
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long fibonacci(long n)
{
long backiteml;  /* Ej—IBE */
long backitem2;  /* BiZIBE */
long thisitem; /* BRIRgHE */
long 1i;
if (n == @) /* BREBIE0IBRO */
return (0);
else if (n ==1) /* ETIER1L */
return (1);

5-3



5-4

BRHGE — {8 C

}
It
%
&l

else {

backitem2 = 0;

backiteml = 1;

/* FIBEEREI ZIRENRKIABRIR */

/* ZHENERITIENEZREIE n IBKE */

for (i=2; i<=n; i++) {
/* F(1) = F(i-1) + F(i-2) */
thisitem = backiteml + backitem2;
/* ERITIEZIE */
backitem2 = backitemil;
backiteml = thisitem;

}

return (thisitem);
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void tower(int n, char from, char aux, char to)

{
if (n == 1)
printf("Move disk 1 from %c to %c\n", from, to);
else {
/* 1% from R50PH) n-1 BEAES - FERD to IREHVHES » WE aux REMES */
tower(n-1, from, to, aux);
printf("Move disk %d from %c to %c\n", n, from, to);
tower(n-1, aux, from, to);/* i§n-1 {@8Z=1¢ aux - B from » IHZ to */
}
}
) EVAFH

piHE

R tower (BT ETIEZ2E - Fonf n S8 T (€ from FECHIRE T - FEEIEE

aux AURET - #REEE] to fRRCHIRET £ -
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3. R 18R T1E C fRE] B
4. 3RS BTIE ARSI C - WERATEATR
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5. K 1 5F8ME T B#RE A
6. 2 B T0E B #REN C - AR NE RS

(o] ] [ 3
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7. R 1SR TEHGE A #RE] C - AR T E RS

| 3
A B C
SER T
FEAAEHAT -
tower(3, A, B, C)
> from=A — p move 1 from A to C @
aux=C
to=B
from=A tower(1, A, B, C)
aux=B move 2 from A to B
to=C tower(1, C, A, B)
tower(2, A, C, B) @
move 3 from A to C —» move | from C to B ®
tower(2, B, A, C)
from=B — p move 1 fromBto A ®
aux=A
to=C
- |tower(1, B, C, A)
> | move 2 from BtoC ®
tower(1, A, B, C)

L move 1 from AtoC @
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5.4 EIEFAEEREE?
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int fibonaci(int n)
{
int ans, i;
int backone = 1, backtwo = 0;
if (n==0 || n==1)
ans = 1;
else {
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for (i=2; i<=n; i++) {
ans = backone + backtwo;
backtwo = backone;
backbone = ans;
}
}
return ans;

}

A A AR i E HE Big-O f O(n) » 3% 5.1 f2 FLli s KB DR E AT R H
FEARFEEE TR EE ISR - f§H Richard Neapolitan B Kumarss Naimipour Fff

~

Z#] (Foundations of Algorithms) —=(John Barnette HfKfit * 1998) -

F 5.1 BRHIIFHERNIFERTEEREZ L8
(1 ns = 10°second ; 1 #s = 10 second)

n n+1 JEIEE EE

40 41 41 ns 1048 u's

60 61 61 ns Is

80 81 81 ns 18 min

100 101 101 ns 13 days

120 121 121 ns 36 years

160 161 161 ns 3.8 x 107 years
200 201 201 ns 4 x 1013 years

TEREFR AT RN - AN E A B AR R AR IR e — R I REE s TR L E B -

HARERE n! (RN > AEFGRCH n!lBBREGRTAAF 7 - HEREE T - 2o
St R B
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(6) 3)
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ElE AR EFR S EE-EEERE > mEEAEFR R SIgitignl] 4! i 41tgih

RWMEAL 31 DIDCAEHE - &tk 105 1o DERPRE 1 Eig 21DEHE 20> 0 &R - SUR
120 -
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int fact(int n) int factorial(int n)
{ {
int ans; int i, ans = 1;
if (n==1) for (i=2; i<=n ; i++)
ans = 1; ans *= i;
else return ans;
ans = n*fact(n-1); }

return ans;

}

FHPS IR 6 T 92 AU S8 B (local variable) - ATDAE R DUR IR & 84T -
HEANK - RIRRE A T 5 2 A0 22 A OB R RAS R - AT LB BR B e 1 5
ZHIFHE - At - OB EERE S E R A OEER - RS
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/* File name: factorUsingRecur.c */
/* Version 5.0, November, 2021 */

#include <stdio.h>
#include <ctype.h>

/* BHRIES */
long factorial(long);

int main()
{
char ch;
long n;
printf("----- Factorial counting Using Recursive----");
do {

printf("\nEnter a number( 0<=n<=12 ) to count n!: ");
scanf("%1ld", &n);



while (getchar() != '"\n")
continue;
/* n BEE—RRIFPIBIA 12 BFESE overflow SEIAEMNE */
if (n<@ || n> 12)
printf("input out of range !\n");
else
printf("%ld! = %1d\n", n, factorial(n));
printf("Continue (y/n)? ");
ch = toupper(getchar());
} while (ch == 'Y'");
return 0;

}

/* FIRREITIUBCStEN R */
long factorial(long n)

{
if (n==1 1] n==10) /* FREBERR */
return (1);
else
return( n * factorial(n-1));
}
@ s

----- Factorial counting Using Recursive----
Enter a number( @<=n<=12 ) to count n!: 5
5! = 120

Continue (y/n) ? n

) FEsUHRER
ex :n=3FF  JREEFEFITAIT -

if(n==1)
return (1);
else
return( 3* factorial(34—%%);

return(2* fact0ﬁ1ia1(2jl));

return(1) ;

Chapter 5 g8

HITE] return(D)FF - FERFELAS S - (#H[El4G factorial(2-1) » ZIEARATR » 2 1% » SURF
2*factorial(2—1) HE H AR AYHE B (FH[El4G factorial(3—-1) » %1% 3*factorial(3—1) FrEtHE Y
fESELAE 3! FUER - HEE AR ER LR - SRR g P e ryngny -
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Enter a number(n>=0): 25
Fibonacci(25) = 75025
Contiune (y/n)? n

» FEUEFER

BREI0,1,1,2,3,5,8, 13,21 > HrpdE—IERFTIH A - HEE 0IER 00 25

18R 1 -

(m) FAJEEESETEERES
¢ HeEsty

/* File name: fiboUsingIter.c */
/* Version 5.0, November, 2021 */

#include <stdio.h>
#include <ctype.h>

/* RERIES */
long fibonacci(long);

int main()
{
char ch;
long n;
printf("----- Fibonacci numbers Using Iterative----- ");
do {

printf("\nEnter a number(n>=0): ");
scanf("%1d", &n);
while (getchar()!="\n")
continue;
/* n BXIR @ */
if (n < 09)
printf("Input number must be > @!\n");
else
printf("Fibonacci(%ld) = %1d\n", n, fibonacci(n));
printf("Continue (y/n)? ");
ch = toupper(getchar());
} while (ch == 'Y'");
return 0;

}

long fibonacci(long n)

{
long backiteml;  /* gi—IB{E */
long backitem2; /* BIZIBE */
long thisitem; /* ERIIBEUE */
long i;

if (n==9) /* BRIIIE0IERG */
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return (0);
else if (n == 1) /¥ 18R 1 */
return (1);
else {
backitem2 = 0;
backiteml = 1;
/* FROBRRI_IEENENAERIE */
/¥ 2SR TIANEZREIE n IBKE */
for (i=2; i<=n; i++) {
/* F(i) = F(i-1) + F(i-2) */
thisitem = backiteml + backitem2;
/ORI ZIE 2B/
backitem2 = backitemil;
backiteml = thisitem;

}
return (thisitem);
}
}
REEE

/* File name: hanoiTower.c */
/* Version 5.0, November, 2021 */

#include <stdio.h>
/* RYRBES */
void hanoiTower(int, char, char, char);

int main()
{
int n;
char A='A', B='B', C='C";
printf("----- Hanoi Tower Implementation----\n");

/* BAHBRERSEATTD */
printf("How many disks in A? ");
scanf("%d", &n);

if (n == 0)

printf("no disk to move\n");
else

hanoiTower(n, A, B, C);
return 0;

}

/* EENENTIUKTARE 2/ */
void hanoiTower(int n, char a, char b, char c)
{
if (n == 1)
printf("Move disk 1 from %c -> %c\n", a, c);
else {

/* A En-1ERFEHCBEB */
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hanoiTower(n-1, a, c, b);

printf("Move disk %d from %c -> %c\n", n, a, c);
/* B En-1{BRESEENARERC */

hanoiTower(n-1, b, a, c);

}
}
R asse

----- Hanoi Tower Implementation----
How many disks inA ? 3

Move disk 1 from A -> C
Move disk 2 from A -> B
Move disk 1 from C -> B
Move disk 3 from A -> C
Move disk 1 from B -> A
Move disk 2 from B -> C
Move disk 1 from A -> C

Press any key to continue

» FESVARER

AR REZ H B E =R T - R n @R T0E A ETRE C > SRR
BT o i E AT A AR T LE L R AR T R E

T N B R RE YRR R B [ I Y B 1 o BRAMTAZESEIE A 7 THIm n-1 (A2 518
MHE(ER) CHOBE BT > AR R REmRIVE T2 CHE - i CHRARN
27 BAdk n-1 (BT - AREREE - HETHED AMET - R BAE n-1 (B TR1E
C FER™T :

hanoiTower(n-1, A, C, B); /* f§ AR n-1 EELRFEECHBEB */
hanoiTower(n-1, B, A, C); /* B E&n-1 ASERSIEBNARE C */

() MAEESNEER 4 EERHE
FIEEEH- 1)

/* File name: queend.c */
/* Version 5.0, November, 2021 */

#include <stdio.h>

#define TRUE 1

#define FALSE 0

#define MAXQUEEN 4

#tdefine ABS(X) ((x>0) ?(x): -(x)) /* Rx ZiBEE */

/* B4 BEBIINE, BIEASENTEE */
int queen[MAXQUEEN];
int totalSolution = @; /* StEHBLIBRM */
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void outputSolution()
{

int x, y;
totalSolution += 1;
printf("Solution #%3d\n\t", totalSolution);
for (x=0; X<MAXQUEEN; x++) {
for (y=0; y<MAXQUEEN; y++)
if (x == queen[y])
printf("Q");
else
printf("-");
printf("\n\t");
}
printf("\n");
}

E;‘é AR (FFEEWRE AR ES RESEAMIINEEMER)

Solution # 1

Solution # 2
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