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Asauldsunsy a1 : AUl
. , import java.util._Scanner;

° LL‘]J\‘)TIJ‘SLLﬂ‘SiJLﬂuE\iEuEIaﬂ‘] CIaSS: Game { public class BodyMasslIndex {
o Banglutiatitnaliiin main(...) { public static void main(String[] args) {

. Scanner kb = new Scanner(System.in);
subroutine, subprogram, } ] , S .
functlon M‘%a method double weight = readDouble(kb, fiwiin (kg.) = *');

o a o begin(...) {
e usiay method fininlu } double height = readDouble(kb, "mnmgs (cm.) = ");
faLavatvaudn double hm = height / 100.0;
option(...) { double bmi = weight /7 (hm * hm);
) System.out.printIn(duflananie = ™ + bmi);
}
ending(...) { public static double readDouble(Scanner kb,
String msg){
} i
System.out.print(msg);
demo(...) { double v = kb_nextDouble();
return v;
’ }
¥ 3
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avAlsEnaLVaILNIAR

UTLLANUDINRANS
lﬁamﬁam F78A1TWITHLAAS

gIUiH : Fawuiae

( Y A
public static'int keadlnt Scanner kb, String msg}{
System.out.print(msg),

int v = kb.nextInt(); argument (@13duue)
return v;

L —

AunaanLITian static - Lugamﬂszamma
public — wwnaasIEITMY
private — viaanldléany
TupanaL ey
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o liingnisaviatnilaudusiuis
o InAvdatuNanduAUAILAIAINQELAN
o Jingudiannaalviilunsen

fillEllipse drawLine fade readDouble
print println hasNext nextint
random max min cos
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AIUN  UssanuaINRaANG

e Int, double, String, ...
e A liAUNR, THA1I1 void

‘public static int max(int a, int b) ‘

‘public static double sqgrt(double x)

‘public static int getCurrentMonth() ‘

‘public static void printError(String msg)
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IURI : FaNITUAINIIALAAS

o parameter Aadudsarnsusudiayanngraan
‘public static void printError(String msg) ‘

* parameter usazal auniaunisdseniaaiuis
(Auene , Lidavleavinasdie ;)

‘public static int max(int a, Int b) ‘

e T181ANTUAY parameters atinalulody
(611350 parameter a9 A'lidasizgaylslurady)

‘public static int getCurrentMonth() ‘
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AU : dacgnliRe

RIUN : AIALNINA 9

public static int a( int a )

public static void Nothing( )

public static void $$$( double $1, int $2 )

Fawnanardu'ladrsranisuasdsstnnwisiieas laimidiau
public static int f(int a, int b) {

}
public static int f(int a, int b, double c) {

)

2110101 3ennssumanfiiiaas 3w (10/06/52) 9

public static getFirstCharacter(String txt)

public static int min( int a, b )

public static void clear( void )

public static int f(int a, int b) {
public static double f(int a, int b) {

public static double f(int x, int y) {

2110101 jeanssumaniiiaas 3+ (10/06/52)
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UM ANTAUNITVINIIURH LN

o

v o

UM ANTAUNITVINIURH LN

o

e WiaaLuu void ﬁumsvijmu LavinARY
return wia vinaudv } Miladiunian

public static void main(String[] args) {
Scanner kb = new Scanner(System.in);
double a = readDouble("a = ");
if (a<0){
System.out.printIn(a1 a desdnnnnin 0);

‘ return;
¥

double x = 1.0;
while ((x*x - a) >= l1le-5) {
=+ @/ x)) /7 2.0;
}
l’ System.out.printIn("ynflges = "+ X);
¥

2110101 3ennssumauiieas 3w+ (10/06/52) 11

o WVAATIHNTAUNR AUN1TYINIIU Liia
— YinA&9 return enudafiwadiunuaidy
— AunalduiavaLdedvingu
- ffidusandu |
. ﬂﬁuﬂMtﬁﬂaﬁuﬁﬂszn1ﬂ1§ﬁﬁh
e szianidasuidunuuidsenaljae1edn Tusic b6

public static double clip(double x) {
if (x < i return| 0;)

return

2110101 3enssumauiiieas Wi+ (10/06/52)

12




AIUAD : WINALAASLRLAILLS

e fuistaweii (local variables)
— Uszmaluiianle Mléwmmizluiianiiu
— szuugivdulsianisi Wawviangni3an
— szuuauulsianied Wawiaavinoussa
— fadhAuld dragauaviuiian
public static int b{int x)|{

return a;

by

public static int a {
2 % x;
return a;

}

2110101 Fenssumaniiiieas 34 (10/06/52)
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MIDENINR 9

public static int abs(int a) {
if(a<0)a-=-a;
by

public static int getBlackColor() {
return 0.0;

}

public static double length(double dx, double dy){
double dx = Math.abs(dx);
return Math.sqrt( dx*dx + dy*dy );

}

2110101 jeanssumaniiiaas 3+ (10/06/52)
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GCD : #i1959UuN

public static void main(String[] args) {
Scanner kb = new Scanner(System.in);
System.out.print(''n = ');
int n = kb.nextInt(Q);
System.out.print('m = ");
int m = kb_.nextInt();
System.out.printIn(‘gcd =

be

public static int gcd(int n, Iint m) {
whille (m > 0) {

int €t =n%m;

+ gcd(n,m) );

n=m;
m = t;
return n;

}

2110101 3ennssumauiieas 3w+ (10/06/52)
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sy Sulauasddaii

public static String day(int d, int m, int y) {
if (m<3) {
m=m+12; y =y - 1;
}
int c =y / 100, k =y % 100;
int w= (d + 26*(m+1)/10 + k + k/4 + c/4 + 5*c) % 7;
String dow = """
if (w==0) dow

3

AT

if (w==1) dow = "oiad";
if (w==2) dow = "quni";
if (w == 3) dow = "dsm3";
it (w==4) dow = "ws"";

if (w == 5) dow = "waHrud";
if (w == 6) dow = "ani"';

return dow;

2110101 3enssumauiiieas Wi+ (10/06/52)
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AT aALNAAR

Ol:public class StackFrame {

02: public static void main(String[] args) {
03: a(3, 2);

04: b(5);

05: 3}

06: public static void a(int x, int y) {
07: int z = x/y;

08: b(2);

09: }

10: public static void b(int x) {

11: ++X;

12: %}

13:%}

fMudsuaswiniinasiuwiaanils "1Aa" Wawvianifugnianivivineu
dandstuand "vna" il Wadunsvinundugiizan
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[-%4 [<3 -%
ANTAALALGILLS
Ol:public class StackFrame {
02: public static void main(String[] args) {
03: a(3, 2);
04: b(5);
05: 3}
06: public static void a(int x, int y)
07: int z = x/y;
08: b(2);
09: }
10: public static void b(int x) {
11: ++X;
12: %}
13:}

parameters &
local variables

return address
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ANTRIATLLAZANTTUNA

int a = -9; a
= clip(a + 5);

5
=
o

|

public static int clip(int a) {
if (a < 0) return O;
if (a > 255) return 255;
return a;

2110101 3ennssumauiieas 3w+ (10/06/52)
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ANTRIALLAZATNTTUNA
int a = 300; a
int b = clip(a);

public static int clip(int a) {

if (a < 0) return O;
if (a > 255) return 255;
return a;

2110101 3enssumauiiieas Wi+ (10/06/52)
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ANTRIATLLAZANTTUNA ANTRIALLARZATNTTUNA

int q = distance(10, 10, 20, 30);
int a = 300; a int q = (int) distance(10, 10, 20, 30);
int b = clip(ad); double x = 20.5;
double p = distance(10, 10, 20, x);
double p = distance(10, 10, 20, (int) Xx);
public static int clip(int a) { public static double distance(int x1, int yl, int x2, int y2){
a = Math-m:flx(a, 0); a double dx = (X1 — x2);
a = Math.min(a, 255); - double dy = (y1 - y2);
return a; double d = Math.sgrt(dx*dx + dy*dy);
} return d;
}
2110101 3ennssumanfiiiaas 3w (10/06/52) 21 2110101 3ennssumaufiaiaas 3+ (10/06/52)
1 s PR al (4 1
lifldseaad Walamsiisuuviaalni
— _ _ ol (4 a o 1 a
int a = 99; a Wawnaaliauatanihuly
int b = 20;
clear( a ); b
swap( a, b );

public static void clear(int a) {
a=0;
3 a

S E—

public static void swap(int a, int b) {
int t = a;
a = b; a
b = t;
} b
T
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fiauuzirlunisiisuinnian

e AmsAvTiafidannunane

e AIfinseidasvinuilvatvanuda
e MITFUNLTASA drudinladne

e AIWINNLaaTINUIUTUNA

o AITLALURINLLUAAAU
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Newton's Method

ARYNITUITINARIRNANS f(X) = 2x2 —11x + 5
mwauwusesanlinau f'(x) =4x-11
BUAIEAITTRAIBUAUAY X,

ANUIOL Xy, Xo, Xz, ooy Xy Xpggy oo

f(x
ntl = Xn — ,( o)
F'(%y)

FIUAINUIUIAUAT X, WAT X, tUAsuLURTaaNN 9
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Newton's Method

//)(3 X2 X1 X
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Alatd : TUsuATuN1TITIn e eI duaITiNGAUY

import java.util.Scanner;
public class Newton {
public static void main(String[] args) {
Scanner kb = new Scanner(System.in);
System.out.print(initial x = ");
double x0 = kb.nextDouble();
double err = 1.0;
while (err > 1e-10) {
System.out.printIn(x0);
double x1 = x0 - f(x0) / df(x0);
err = Math.abs(x1 - x0);
x0 = x1;
};
System.out.printIn(x0);
}
private static double f(double x) {
return 2*x*x - 11*x + 5;
}
private static double df(double x) {
return 4*x - 11;

3} } f(x) =2x2-11x+5 = (2x-1)(x - 5)

21

JLab>java Newton
initial x = 2
2.0

-1.0

0.19999999
0.48235294
0.49993133
0.49999999

0.5
0.5

[- %4 o

WiianAsuaiLse

JLab>java Newton
initial x = 10
10.0

-724137931
-373999551
-026653141
-000156016
-000000005

-0

-0

g o1 01O o1 o

public static double sum(double[] d) {

,

public static int search(int[] d, int x) {

,

public static void sort(int[] d) {

,

[

vanewie Tusuasuiivi
TALaNIZIINAIUIUIFY

\ 29
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Asavansalddiuian

e Aadni1savansdlaliiuian
e Fotawnziia Lisiaedl [ ]

int[] a=4{1, 3, 4, 0, 2, 5 };
int k = search(a, 0);

// 49 a ¥ search
sort(a); // d9 a 1% sort
int m = max(a[0], a[1]); 7/ liladeanssd

public static int search(int[] d,

.

}
if (x >y) return x;
return y;

}

2110101 3@

public static void sort(int[] d) {

public static int max(int x, int y) {

int x) {

31

Adsralaalranvavansta e Au'le

int[] a = new int[5];
a 3300|000
bl -
int[] b = a;

a ffiu b fia Ay unaalIuI avdvanseLsienAu
gorfumanIsBauiiay a == b léa true uas

a[i] fu b[i] &vdeAifudiayadiidardu
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g9a1158 = JusLriuvuavanLse

fhatvianfisuanisd

o Msavansd lilfgediayauavvivaitselal
[ = 1 (Y o
A gensaeAIuadILdsaLsel

e shullsansaiAusILKUIaILTE (B1989a158)
e Ji3unvian Fuaraluluviaa darsadieardu

public static void main(String[] args) {
double[] data = {5, -2, 7, 4, 18};

o dat
double a = sort( data ); ata
} e

> 5127 |4

18

v
public static void sort(douyble[] x) {
3 T X

2110101 Fenssumaniiiieas 34 (10/06/52)
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public static double sum(double[] d) {
double sum = 0;
for (int i = 0; 1 < d.length; 1++) {
sum = sum + d[i];
+

return sumj;

}

public static int search(double[] d, int x) {
for (int 1 = 0; i1 < d.length; i++) {
if (d[i] == x) return i;
+

return -1; // w#'liwu Ay -1

¥
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fhattvniaansuaisd

AsBENAIAUTayaLUULRAN

public static double max(double[] d) {

double max d[o];
for (int i 1; 1 < d.length;
if (d[i] > max) max = d[i];

i++) {

return max;

}

public static int maxlndex(double[] d) {
int maxlndex = 0O;
for (int i = 1; i1 < d.length; i++) {
if (d[i] > d[maxIndex]) maxindex = i;

return maxlndex;

}

2110101 3ennssumauiieas 3w+ (10/06/52)

35

0 1 2 3 4 5 6
23] 2 3 [14] 5 [@8Y 3
@3y 2 [3]14]5 ]9 [99]
\5|23\99\

\5|14|23\99\

w

w

912
CTIENE
]%\9]14|23\99\

aD “2]5\9]14|23\99\

w

\2\3\5\9\14|23\99\

2110101 3enssumauiiieas Wi+ (10/06/52)

36




WaansFevasudayauuuldan

public static int maxindex(double[] d, int k) {
int maxIndex = 0O;
for (int 1 = 1; 1 <= k; i++) {
if (d[i] > d[maxIndex]) maxlndex = i;

return maxindex;
}
public static void swap(double[] d, int i, int j) {
double t = d[i]; i J
diil = d[ijl:
dij] = t;
} <l
public static void sort(double[] d) {
for (int lastlndex = d.length-1; lastindex >= 1;
lastindex--) {
int maxIndex = maxindex(d, lastindex);
swap(d, maxlndex, lastlindex);

}
}

21T0I0T 3AnssuAaumILeas W4 (10/06/52)
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WiianAduanLse

FINAUAasILBUIAIVEIaLTE

public static void main(String[] args) {
int[] x = randomintArray(4);

for (int i = 0; 1 < d.length; i++) {

dii] = (int) (100 * Math.random());
3
return d; d \
3 \

\\_\\§""": 10| 5 |35] 26
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o dAunantdulssnnifianiu
- Muianasy -I-/E\J‘@nsﬂﬁLﬁuwammjaosha 9
public static{ int[])minmax(int a, int b) {
if (a < b)U
return new int[] { a, b };

else
return new int[] { b, a };

}

- WiHBane3an + 92 5ENLAUNRN IR NAALANKR
P

public static void minmax(int a, int b’<EEEE1_SE£> {
if (a<b){

out[0] = a; out[1] = b;
} else {

out[0] = b; out[1]
}

a;

}

o fnfunaiifiviaralsean ; Mdauand (UNK&I)
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MIAENY : 1A axi+bx+c=0

public static void main(String[] args) {
Scanner kb = new Scanner(System.in);
System.out.print(a = ");
double a = kb.nextDouble();
System.out.print(’'b = ");

—b++/b%—4ac
double b = kb.nextDouble();
System.out.print("’'c = "); 2a
double c = kb.nextDouble();
[ double[] r = quadraticRoots(a, b, c);]
System.ouQprintIn(r[ON+ ", " + r[1]);
}

public static double[] quadraticRoots(
double a, double b, double c) {
double t = Math.sqrt(b * b - 4 * a * ¢);
double x1 (-b+ 1) /7 (2 * a);
double x2 (-b-1t) /7 (2 * a);
return new double[] {x1, x2};

}
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AIDENY : 51AUaY axi+bx+c=0

ALadundaut (moving average)

public static void main(String[] args) {
Scanner kb = new Scanner(System.in);
System.out.print(a = ");
double a = kb.nextDouble();
System.out.print(’'b = );

—b++/b? —4ac

double b = kb.nextDouble();

System.out.print(’’c = "); 2a
double ¢ = kb.nextDouble();

| quadraticRoots(a, b, c, r); |

~ riiD:;

System.out.pri
}
public static void quadraticRoots(
double a, double b, double c, double
double t = Math.sgrt(b * b - 4 * a * ¢);
r[O] (-b+t) /7 (2 * a);
r[1] (-b-1) /7 (2 * a);

In(r[0] +™5

N {

}

2110101 Fenssumaniiiieas 34 (10/06/52)
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[£] Dwindow | B[RS | (2] DWindow =
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fat1y : ANLadaAlau

public static double[] movingAverage(double[] in) {
int n = in_length;
double[] out = new double[n];
for (int i = 1; i <n - 1; i++) {
out[i] = (in[f - 1] + in[i] + in[i + 1]) 7/ 3.0;
+
out[0] = (in[0] + in[1]) 7/ 2.0;
out[n - 1] = (in[n - 2] + in[n - 1]) /7 2.0;
return out;
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