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10.1 TR OfREE
f(x)=0

DR

y=s(x)
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10.1a: ZXIRVE

U/
1B ;ﬂ%&')tlilaﬁﬁ% 1=+
%@/\ihm ﬁiﬁy DA
[TV MEEfRET 5,
quadra 1<

ax*+bx+c=0

DRz RO DT T T L ThD,

fsi YA
>quadra_ 1 a b c xfx/MH

TIVAY XML

X NAE x AT

sa*x*x + b*x + ¢ Zequ)EL TR CES
5. X, EDRIOA g2 A S

‘Xz))IXFEﬁW@FEﬁIOOp% SUBUacn
*y==0.0 HDH X

— DR[Oy DAE(
=VAS iﬁ%kb“(ﬁé{a@ LA] ans

yob
ke

cyE&—DH[DOYyDfEEL Ty pre (LA

loop3&o T BB 2 A M /)

#include <string.h>
#include <math.h>

#define MIN_ DEFAULT -100 quadra_1.cxx

#define MAX DEFAULT 100
#define STEP DEFAULT 0.1
using namespace std;
double equ(double x,double a, double b, double c){
return a*x*x+b*x+tc;
X
) 5 =S
//quadratic equation 1 BHOES
int main(int argc, char *argv[] ){
double a,b,c;
double min,max,step;
double x,y,y_pre;
double ans[16];
int i;
int ans_num=0:
if(arge<4){
cerr<< "quadra 1 a b ¢ min max step"<< end];
return 1;
J
else{
a=atof(argv[1]);
b=atof(argv[2]);
c=atof(argv[3]);
H
if(arge<6){
min=MIN_ DEFAULT;
max=MAX DEFAULT;
H
else{
min=atof(argv[4]);
max=atof(argv[5]);
H
if(arge<7){
step=STEP_DEFAULT;
H
else{
step=atof(argv[6]);
5
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// output the parameters
cerr << "quadra 1 for solving quadratic equation"<<endl;

cerr <<"equation: "<<a<<"*x"2 + "<< b << "¥x + " << ¢ << " = ("<<end];
cerr <<"ans search range: "<<min<<" : "<<max <<" (step=" <<step << ")"<<endl<<endl;

//initialization
X=min;
y_pre=equ(x,a,b,c);

S TSR loop
while(x<max){ b - e

y=equ(x,a,b,c); I

e (il 5h ALz
cerr << exact answer candidate found: "<<x<<endl,
cerr << "¥t¥t y="<<y <<endl,
ans[ans_num]=x;
ans_num-++;

1

else if(y*y_pre<0){ b I
cerr << "answer canaidate found in "<<x-step<<" " <<x<<end]l;
cerr << "¥t¥t y="<<y pre<<":" <<y <<endl;
ans[ans_num|=x-step/2;
ans_num-t-;

h

y_pre=y;

xt=step;

h)
)

for(i=0;i<ans num;i++){
cerr<<"y("<<ans[1]<<")="<<equ(ans[i],a,b,c)<<endl;

} -
| fig i A {Ei‘gf:‘lg

quadra 1.cxx
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(bisection method)

25715

T A LS IRDT2 10, 0V 6 D BIE DB ),
Fr) DFF BN BT PR ARSI T AFAET Do 1,
xDOF EZFHLD R EL TRRIZE DT TTT<,
quadra 2|<

\

ax’ +bx+c=0
ZUE TS T 077 5 ThDH,
il FE
>quadra_2 ab ¢ x, x, FEDIFE

#include <iostream>
#include <fstream>

#include <stdlib.h> quadra_2.cxx

#include <string.h>

#include <math.h>

#define MIN_DEFAULT -100

#define MAX DEFAULT 100

#define ACCURACY_DEFAULT 0.1

#define ITERATION MAX 100 — ;
= e PPAREE - {(0)

using namespace std; IR

double equ(double x,double a, double b, double c){

return a*x*x+b*x+c;

}

int output_ans(double ans,double a, double b, double c,int
it
cout << "answer: x="<<ans<<" y="<<equ(ans,a,b,c)<<"
(after "<<itt<<" iterations)"<<endl;
return O;
H
//quadratic equation 1
int main(int argc, char *argv[] ){
double a,b,c;
double min,max,acc;
double x_min,x_max,y min,y max;
double x_mean,y mean;
double ans;
int itt, itt_max; if(argc<4){
cerr<< "quadra_1 a b ¢ min max step"<< endl;
return 1;
H
else{
a=atof(argv[1]);
b=atof(argv[2]);
c=atof(argv[3]);
§

INTGA—=Btyh
()




X_min=min;

X_max=max;

y_min=equ(x_min,a,b,c); HRE

y_max=equ(X_max,a,b,c);

itt=0:

if(fabs(y_min)<acc){ //fabs for absolute value
ans=x_min;
output_ans(ans,a,b,c,itt);
return 0;

H

if(fabs(y _max)<acc){ LI QD)
ans=x_max; WNEGYEE
output_ans(ans,a,b,c,itt);

return O;
1

|}

quadra_2.cxx

J

if(y_min*y max>0){
cerr <<"Signs of y(x_min) and y(x_max) are same."<<endl;
cerr <<"Bisection method cannot be started."<<endl;
return 1;

TAEDOT LY XL

BRDMFIE L2 WNEE DT DITHEIR L EfRA EE
TED TS,

- 51| SR AL

- oy R EE DREEUE A K 5 (x_mean,ymean)
*y_mean DA EDMEDIE L (ace) LY K EV )
ORI LA DS ERRELLT O, ik,
-:ﬁ,ﬁ@l}ﬁ?ﬁ&@@g mean & Vi i B ZX O AE

: IS LER y_min, y_max OFF 525X, [R5 Ok iR
X_mean=(X_min+x_max)/2.; BOTLEL — 67\ J'f_f"\ Z %: % Tﬁ A %)
vy mean=equ(Xx mean,a,b,c); o f677
//lanswer search loop ﬁf[: 2 Hj jj
while(fabs(y mean)>acc&&itt<itt max){
if(y_min*y _mean>0){
X_min=x_mean;
c};lse { RDRZEIRE
X_max=x_mean;
i
y_max=equ(x_max,a,b,c); 185 10.1b FRHAEE) quadra 223217, quadra 1L LERig

y_min=equ(x_min,a,b,c); L/TJ?LJ:O 2%\/23"(‘ X, %éﬁ@{ﬁ@?@%b)éi 2 ;'ﬁ %5‘ 25

X_mean=(X_min+x_max)/2.;

y_mean-cqux_meana..): WENDHZEIIEE, £z, TOM THE— DDA
J IFAZLIZEH L CHNAZEITHIEE T 5,

)

ans=x_mean;
output_ans(ans,a,b,c,itt);
return 0;
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(false position method)
5
B i
AT KR DM G228 2 T2y, DX RO y
St A S R 5D B R
b—a)f(a e
N CEVAC)
J (D)= f(a) NG2
& D HIEE R BB 1LY, “

—WRIZER B S IED T7 8RR,

TE3E10.1c FEHAZ) quadra 222 LT, quadra 3E1L
TEe B HIE T R DHT /I L LT, BiEEHER
A, WL ONDBIT2551EE bl LTI H 23 # U
(iterationD[EIEL DD 720 V) Z L2 fEaRE I



A AT LA HFRREAARED T &
T A LIETIIRO LRSI
BEAAE

ZSEE TaE R
B Ax) = -1 x<0
fx)=+1 x>0

EWVNS TR CI, FEERITIIARD 2D (B TE
TOTE FEAELIE) CIRIT0ICIN R T A, &

DA TlL., 01T CRIMIT- 106 LI T D

BES & X BN TEZR0,

B S EFFO%E

#l) Ax)=x!

EWVSTZEAHCTIL, 0DFIE T ) DR 51524k

THN, RITA, ZD XA 1T, x=011fE T

HAX)DIERHME T/ INSLTRBIRND T fiE72N T

ElXon5,

i
B) fix)=x2 DFRIT2ESE x=0 Th5,
ZO%E | FRORETE TA)DF FITIEDOEFETEILL
720, ZOXHRMETIX 1, BB LIERE D
FHV VAT YE TITART 720N,




BAEF RS LD TR AR - 2 DD 5 1k

o TR, PRBBELIEDM,
— HIPRIE
et S YOI, o AL A D 7
LS, BRI L A AT
K,

— Newton{%
BEEA) DEBAED HIBL TWAE5A
Newton{E )M I Tx 5,
FIRHETIX, IROEPFEZ RDHDIT, X
[l DV R A A A TE B AR L7223, i
B O, COBRMEMHT5H71E,

o DL ERARTEZHEL, 2% TR
DF72067 FERIE T RE AU i H

Y

T&D,

Newtonit

12
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