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N!'=1*2* .. * (N-1) *N

vzl N=0
"“INXx(N-1)! N=>1

public static long fact(int N)

{
if (N == 0) return 1; <

else return N * fact(N - 1) ;
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fact (5)
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4 fact (3)
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3 fact (2)
2 fact (1)

1 fact(O)I
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gcd (4032, 1272) = 24. Jte O
4032 = 26 % 32 % 71
1272 = 23 * 31 * 53!

ged = 23 * 3!
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_ (v 0=t
ged(p,q) = {gcd(q,p%CI) otherwise

gcd (4032, 1272) ged (1272, 216)

ged (216, 192) N

= god (192, 24) N 4032 = 3 * 1272 + 216
= gcd (24, 0)
= 24
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_ (v 0=t
ged(p,q) = {gcd(q,p%CI) otherwise

public static int ged(int p, int q)
{

if (g == 0) return p;

else return gecd(g, p % q)
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public class TowersOfHanoi

{

public static void moves (int N, int from, int to, int help)

{

if (N == 1)
System.out.printf (“%d --> %d\n”, from, to);
else

{
moves (N — 1, from, help, to);
System.out.printf (“%d --> %d\n”, from, to);

moves (N — 1, help, to, from);

}

public static void main (String[] args)
{
int N = Integer.parselnt(args[0]) ;
moves (N, 1, 3, 2);
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R EEEE————————...,

%$java TowersOfHanoi 3 %$java TowersOfHanoi 4
1 -->3 1-->2
1 --> 2 1-->3
3 -->2 2 --> 3
1 -->3 1 -->2
2 --> 1 3-->1
2 --> 3 3-->2
1 -->3 1 --> 2
1 -->3
2 --> 3
2 -->1
3 -->1
2 --> 3
1 --> 2
1 -->3
2 --> 3
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0 n=20
F(n) =<1 n=1
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public static long F(int n)
{
if (n == 0) return O;
if (n == 1) return 1;
return F(n-1) + F(n-2);
}
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public static long F(int n) {

if (n == 0) return O;
if (n == 1) return 1;

return F(n-1) + F(n-2);
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ssibi FlsdlS 4 | F (49)
ssivis FIslS b ¥ F (48)
>9bp Flshlsg U F (47)
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public static long F(int n) {

if (n == 0) return O; F(5)
long[] F = new long[n+l];
F[0] = O;

0 1 2 3 4 5
F[1l] = 1;
for (int 1 = 2; 1 <= n; i++) n
F[i] = F[i-1] + F[i-2];
return F[n];
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public class HTree {
public static void

H Qd) :(05)h eaw)d
oy g

draw(int n, double sz, double x, double y) {

if (n == 0) return;

double x0 = x -
double y0 =y -

StdDraw.line (x0,
StdDraw.line (x0,
StdDraw. line (x1,

draw(n-1, sz/2,
draw(n-1, sz/2,
draw(n-1, sz/2,
draw(n-1, sz/2,

sz/2, x1 = x + sz/2;
sz/2, yl y + sz/2;

y, X1, y); — (X, V) guuH (e
yor xol yl);
yor x1, yl);

U HcAE, s euwy
xor YO),' 4—':‘/ /)/-[QM”'/J. '
x0, y1); iU 90 U ) 85l pl

x:l-r YO) ’
x:l-r yl) ’

public static void main(String[] args) {

int n = Integer.

draw(n, .5, .5,

parselInt(args[0]) ;
-5);

:T‘(xo’yl) ®(x,7)
(x,y)

SZ—> 1 ® ® ®
i‘(x(p}/o) ® (x;,))
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public class Brownian {
// midpoint displacement method
public static void curve (double x0, double yO,
double x1, double yl1,
double var, double s)

// stop if interval is sufficiently small
if (Math.abs(xl - x0) < .01) {
StdDraw.line (x0, y0, x1, y1);
return;

}
double xm = (x0 + x1) / 2;

double ym = (y0 + yl) / 2;

ym = ym + StdRandom.gaussian (0, Math.sqrt(var));
curve (x0, y0, xm, ym, var/s, s);

curve(xm, ym, x1, yl, var/s, s);

public static void main(String[] args)

{
double H = Double.parseDouble (args[0]) ;
double s = Math.pow(2, 2*H);
curve (0.0, 0.5, 1.0, 0.5, .01, s);

}

(3919

% java Brownian 1 % java Brownian .5

— N e

% java Brownian .05
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