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any program you might want to write

objects
7
i, sl p bl
functions and modules — /f /f)
Ml oxa eyl
graphics, sound, and image I/0O
arrays
conditionals and loops
Math Text I/0

primitive data types assignment statements
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Integer.parseInt() sMath.abs() Math.random() :wsle o ols O

StdAudio.play() sStdDraw.line() StdIn.readInt() : >g,5/ 53,5 slaalbxls O

Main() : 5,15 alowy 4 ool iy 25 wolgs O
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public stat1c|doub1e"§g£E](|doub1e c|)

{

if (c < 0) return Double.NaN;
sbrin _Lldouble err|= le-15;
o= “[double t|= oF
while (|Math.abs(t - c/t)| > err * t)
, — t =(c/t +t) / 2.0; \

return t;
A

} \ |
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( ;{)ub'l'ic class Newton ( W éal.s g_i.a @‘9}‘)3 &‘JA O

public static double sqrt(double c)

{ & e o & . * pe . . PN
if (c < 0) return Double.NaN; °°9M‘5° J O ‘3‘9}‘)3 @b 2 6‘M‘ “ JJ =
double err = le-15; ‘ ‘ ‘ . [_M ‘ ‘ l_, LQ LQ _ ] T
double t = c; Qe KR K V- D P S Slae 3l eolaiw .
while (Math.abs(t - c/t) > err * t) IS S 970 )0 99T 2 oe 2 oless )
t=(c/t+1t) /2.0 .
return t; QMLSA ‘J‘>‘ (::L: 8S 0O
}
\ 1 Dg oo 00ld 18 0als ey i a8y lade el 8 aS o b sl sl 4 O
public static void main(String[] args) - s . & -

int N = args.length;
double[] a = new double[N];
for (int i = 0; 1 < N; i++)
al[i] = Double.parseDouble(args[i]);

Eor‘ (int i =0; i < N; i++) .Q)‘Q 'bl.: «)‘A.s.a lJ JL‘*’)‘» ‘@|9:>-|)5 OBM u.:‘ ¢L>9.: O
L double x =(sqrt(a[il);) J

StdOut. er"1‘ ntin(x);

}
}

} |
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?ubhc class Newton " /-/"9/"UN' J (9{’
public static double sqrt(double c) al] 9N args[]
{ /
if (c < 0) return Double.NaN; yr-3 é@/l
double err = le-15;
double t = c;
while (Math.abs(t - c/t) > err * t)
t=(c/t +t) / 2.0;

tgerr.csp —>

return t;
h
. 3 3 /
public static void main(string[] args) v plgf 0 Ul
{
int N = args.length; tgerr.c
double[] a = new double[N]; k’//////

for (int i = 0; 1 < N; i+4) a2y £,

a[i] = pouble.parseDouble(args[i]);
. for (int i = 0; i < N; i++) K\
all yN.argsl] ejyp ——> Tejpe—

double x = sqrt(al[il]); elids pfin 9y
stdout. int] H .
, ut.printin(x) (V\\ X gi 4;94/

¥
}
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public class Cubesl {
public static int cube (int i) ({

int j =1 * 1 * i; % Jjavac Cubesl. java
return j; % java Cubesl 6
} 11
2 8
public static void main (String[] args) ({ 3 27
int N = Integer.parseInt(args[0]) ; 4 64
for (int 1 = 1; i <= N; i++) 5 125
StdOut.println(i + " " + cube(i)); 6 216
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public class Cubes2 {
public static int cube(int i) ({
int i =1i * i * i;
return 1i;

}

public static void main (String[] args) ({
int N = Integer.parseInt(args[0]) ;
for (int i = 1; i <= N; i++)
StdOut.println(i + " " + cube(i)) ;
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public class Cubes3 {
public static int cube(int i) ({
i=41i*4i* i;

}

public static void main (String[] args) ({
int N = Integer.parseInt(args[0]) ;
for (int i = 1; i <= N; i++)
StdOut.println(i + " " + cube(i)) ;
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public class Cubes4 {
public static int cube(int i) ({
i=3i=*i™*i;
return 1i;

}

public static void main (String[] args) ({
int N = Integer.parseInt(args[0]) ;
for (int i = 1; i <= N; i++)
StdOut.println(i + " " + cube(i)) ;
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public class Cubes5 {
public static int cube(int i) ({
return i * 1 * i;

}

public static void main (String[] args) ({
int N = Integer.parseInt(args[0]) ;
for (int i = 1; i <= N; i++)
StdOut.println(i + " " + cube(i)) ;
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public static double abs(double x) {
absolute value of a if (x < 0) return -x;
double value else return Xx;

}

public static boolean isPrime(int N) {
if (N < 2) return false;
for (int i = 2; i <= N/i; 1++)
if (N% i1 == 0) return false;
return true;

primality test

}

public static double hypotenuse(double a, double b) {
return Math.sqrt(a*a + b*b);

hypotenuse of a
right triangle }

public static double H(int N) {

double sum = 0.0;
: for (Ant 1 =1; 1 <= Nj; 1++)
Harmonic number sum 4= 1.0 / 1:

return sum;

}

public static int uniform(int N) {
return (int) (Math.random() * N);

uniform random
integer in [0, N) }
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public class Gaussian ({ P(x) = e- x2/2
public static double phi (double x) { e
return Math.exp(-x*x / 2) / Math.sqrt(2 * Math.PI);

}

public static double phi(double x, double mu, double sigma) {
return phi((x - mu) / sigma) / sigma;

} B ) = $(54)/0
A5l 5,8 0SS b alise slalaal L plios aolgi adlsl 6,05 L O
Qb Al (63959 HleoS,T slaxs o Wilg co @l SO L ylesS 1 fpois O
w8 Slel el o moled Wil o il SO S0 miled Jlezlie O
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public class Gaussian ({
public static double phi (double x)
// as before

public static double Phi (double z) {

if (z < -8.0) return 0.0;

if (z > 8.0) return 1.0;

double sum = 0.0, term = z;

for (int 1 = 3; sum + term '= sum; i += 2) {
sum = sum + term;
term = term * z * z / i;

}

return 0.5 + sum * phi(z);

}

public static double Phi (double z, double mu, double sigma) {

return Phi((z - mu) / sigma);
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double fraction = Gaussian.Phi (820, 1019, 209);
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public class Coupon {
public static void main (String[] args) ({
int N = Integer.parselInt(args[0]) ;
int cardent = 0; // number of cards collected
int valent = 0; // number of distinct cards

// do simulation

boolean[] found = new boolean|[N];
while (valcnt < N) {

int val = (int) (Math.random() * N);

cardcnt++;

i !

if ('found[val]) { 6#{¢0U%y
valcnt++; . |
found[val] = true; 9° O

}

// all N distinct cards found

System.out.println (cardecnt) ;
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public class Coupon {
public static int uniform(int N) {
return (int) (Math.random() * N);

}

public static int collect(int N) {
int cardcnt, valcnt = 0;
boolean[] found = new boolean|[N];
while (wvalcnt < N) {
int val = uniform(N) ;

cardcnt++;
if ('found[val]) valcnt++;
found([val] = true;

}

return cardcnt;

}

public static void main (String[] args) {
int N = Integer.parseInt(args[0]) ;
StdOut.println(collect (N)) ;

found|[] | cards collected

cardcnt | number collected

valent | number that differ

val current value

% java Coupon 1000
6552

% java Coupon 1000
6481

% java Coupon 1000000
12783771
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public static double max(double[] a) {
double max = Double.NEGATIVE_INFINITY;
find the maximum for (int i = 0; i < a.length; i++)
of the arrays value if (a[i] > max) max = a[i];
return max;
}

public static double dot(double[] a double[] b) {
double sum = 0.0;
for (int i = 0; i < a.length; i++)
sum += al[i] * b[i];
return sum;

dot product

}

public static void exch(string[] a, int i, int j) {
String temp = a[i];
alil = al[j];
a[j] = temp;

exchange two
elements in the array

}

public static void shuffle(string[] a) {
int N = a.length;

shuffle the array for (int i = 0; i < N; i++)

exch(a, i, i + uniform(N - 1i);

1094 — sq8) pol saw — @slgs - lgls b ugiasly



(> )3).03
e
V=) Gide slagy yei O

109G — (5019) pol saw - @lg3 - lglo b eIl



