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S FUBEETE

CDEICIE. RBETEOARAE U THEREREZ 2 DHD LT3,

AETNDOEEREZ K6 SHEE
BUERE D Z 1T DM
8—1 HIETNDEE — Newton-Raphsonit —

FIES. 1 (FENDFUEREE ; Newton-Raphsoni®) HAIET
f(x) =x —cosx =0

DEREHUEMNCKOTHN IS CTOT S L=ERE Lo

(BEXA) —M&IC, BE f(x)=0 OEBRZEHENICKODDZHDEE
& LT3, Newton-Raphsonih (E2ld Newtonik) , Z0A, BRUESH
NERTHD, CDHD5,
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Newton-Raphsonif(d  @EH7LA y‘
LI x=a1 N\SHAEL T, #nAI(

_ flag)
ak_|_1 A f’(ak) (k 1,2,3, )
([CKD RREKDRBVEBIEE x=a),
(k=1,2,3,...) ZKHTLNCDEWLD
ENTH B -

T >
dk41 Ak X

t£53A. ay, ag, ag, ... DR UC EHTEBIRKRT. <D
IV XLFRTEIED, BEARRERTREE LTI, Efe =2+5
ING <FEA T,

\ak_|_1—ak\ S € it’:(g
EVWDFEDEDNDEEINIERL,

GELURDF] ay, ag, ag, ... [FINETBERBSHEON, FEALE DS
SEINRT BT ERMBNT NS, |

A4+ 1 — Ak
Ak +1

<e€
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_ f(ay) _
ak—l—l — A — f’(ak) (k—1,2,3, )

(FO5S=5)
SRR EELIR ay EBHFL TP RIES, a MHEKREEESTEZNET
o) A1, A9y AZy «eey A1 (JZ:E_C‘EE)%@_C\ a1, A9, A3, ... 51%1%3_
BSEDICHICEFD a ZERI SRHBZIITRHBNIERU,

LA\U. ay, ag, ag, ..., ap MNRLENESHDHEZITOEHIC,

BERIAD2DMELIR ay_q, a & (I 7THEDEIC)RFTLTH L

2D,

—> CNSDE/RLUIZ2DDEMIR ay_q, a, ZRFFI S2HI(C,
ZNEN last ak, ak EVVDRFZRINEEZAEI N, ...




Y,

77 /
"$HRE R E AU TR0 "

A [comsc
ak = BH O

>h

last ak <+— ak
ak <— last_ak - f(last_ak) / f'(last_ak)

ak - last_ak

True ak ~ £

False

%A /
SELIEE x =", ak

Gez)
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[motoki@x205a]$ nl newton-raphson.c [ Enter

1
2

10

11
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/* JIFEI f(x)=x-cos(x)=0 DHEI% Newton-Raphsonikiil...
/x BUEIIZROTH T 7F A

#include <stdio.h>
#include <math.h>

#define f(x) ((x) - cos(x)) BIEF(NEVYOO
#define derivative f(x) (1.0 + sin(x))

#define EPSILON (0.5e-15)

int main(void)

{
double ak, last_ak;

printf (" GFER x-cos(x)=0 DMIHLELU#EE AL TRI W

n x= u) ;
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12 scanf ("%41f", &ak);

13 do { ((last_ak) - cos(last_ak)) EEFEIND

14 last_ak = ak;

15 ak = last_ak - f(last_ak)/derivative_f(last_ak);

16  }twhile (ak==0.0 || fabs((ak-last_ak)/ak) > EPSILON );
T

0 CEI>DTRTHIENEANSDEE (TSI

—> R U T R (RIS B (T
ak+ 0 H\D
ak—|ak|x0.5x 10710

IA

last ak = ak+|ak|x0.5x 10710

ak O LM 16HTBLL T ZEE R A TR T,
ak DALOHRE=DEHHEANIC last_ak Mdr D,




S3MI15HI T
2

=

17  printf ("EAE O U LU X x=)#21.15g.\n", ak);

18 return O;
19 }

[motoki@x205a]$ gcc newton-raphson.c —-1lm [ Enter

[motoki@x205al$ ./a.out Enter
JRER x-cos(x)=0 DJIHEMEZ AJJ LTIV x=
BRARDEEIE x= 0.739085133215161.
[motoki@x205a]$

1

1.0
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Enter
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o IBNIRUEEITDIRMGEE L T16 ITEBLAOERZ T o/,
[#EHD | OO0 LAIEEDHRICHITT B,

161 TEHDODANDDIC }while (fabs(f(ak)) > EPSILON);

= BRI £(x)=10"20(x — cos x) DEFCR+DTLISE DR

[motoki@x205al$ nl newton-raphson_badl.c
1 /x RN £f(x)=1e-20*(x-cos(x))=0 DFEME%Z Newton- */
2 /* RaphsoniKIZ & W BUERIIZROTHII1TE5CTT T T L */
3 /x GRVRLUZ®ITD [#dHY 1 OFMZ2 A1) */

4 #include <stdio.h>
5 #include <math.h>

6 #define f(x) (1e-20*%((x) - cos(x)))
7 #define derivative f(x) (1e-20*%(1.0 + sin(x)))
8 #define EPSILON (0.5e-15)

O int main(void)
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10 {
11 double ak, last_ak;

12 printf ("JFER x-cos(x)=0 DOFIEHE MM Z AT LU THRI W
13  scanf ("/1f", &ak);

14 do {
15 last_ak = ak;
16 ak = last_ak - f(last_ak)/derivative_f (last_ak);

17  }while (fabs(f(ak)) > EPSILON);

18  printf ("EALD LU IE x=7%#21.15g.\n", ak);
19 return O;
20 }
[motoki@x205a]$ gcc newton-raphson_badl.c -1m
[motoki@x205al$ ./a.out
R x-cos(x)=0 DI LEZ AJJUTRIWV: x= 1.0
BAADIT LRI x=  0.750363867840244 .
[motoki@x205a]$
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161 TEHDOANDDIC Iwhile (((last ak-ak)/ak) > EPSILON);

= BIRIE (ag—aq)/a; <0 DESICIFNEL TH TEEDELE
BTLTLES, BRELT, RADHBEDRRAZ,

[motoki@x205a]$ nl newton-raphson_bad2.c

1
2
3

=
5

0 N O

10
11

/* JiFEIN f(x)=x-cos(x)=0 DZHE% Newton-Raphsonikiil...
/* BUERNIROTHAITHCTH T T L
/* GRYUIBU Z2HkeTS T#Hd Y | DFRM% HW724]2)

#include <stdio.h>
#include <math.h>

#define f(x) ((x) - cos(x))
#define derivative f(x) (1.0 + sin(x))
#define EPSILON (0.5e-15)

int main(void)

{
double ak, last_ak;
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12 printf ("JHFER x-cos(x)=0 DOFIEHE MM Z AT LU TRI W
13  scanf ("J1f", &ak);

14 do {
15 last_ak = ak;
16 ak = last_ak - f(last_ak)/derivative_f (last_ak);

17  }while (((last_ak-ak)/ak) > EPSILON):

18  printf ("EALD LU IE x=7#21.15g.\n", ak);
19 return O;
20 }
[motoki@x205a]$ gcc newton-raphson_bad2.c -1m
[motoki@x205al$ ./a.out
JiFER x-cos(x)=0 DOHJHHELIEZ AJJUTHRIWV: x= -1.0
B DI PRIE x= 8.71621695877957 .
[motoki@x205a]$
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161 TEHOARNDDIC }Iwhile (fabs(ak-last_ak) > EPSILON):

= BIRIEE(x)=(10%0%) — cos(1020x)) DA+ HIEE DR
Flz. £f(x)=(10"20x) — cos(1072Yx)) DEFIC.

ak_|_1§éak, ak_l_zzak, ak_|_3:ak_|_1, c‘:b\’BEL(C]:EE?JL/
BORLZR Y UILL\AIREET

[motoki@x205a]$ nl newton-raphson_bad3.c

1
2
3

=
5

0 N O

/* FRER f(x)=(1e20*x)-cos (1e20*x)=0 DEF % Newton- >

/* RaphsoniZiZ & ) BUEMIZ kO THI1TDCcT7T7 T A */
/x () RUZHS [8Ed Y | OFRMZHWH13) */

#include <stdio.h>
#include <math.h>

#define f(x) ((1e20*x) - cos(1e20%*x))
#define derivative f(x) (1e20 + 1e20*sin(1e20%*x))
#define EPSILON (0.5e-15)
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9 int main(void)

10 {
11

12
13

14
15
16
17

18
19
20 }

double ak, last_ak;

printf ("JIFER x-cos(x)=0 DOFIHHEMHEZ ATILU THFI W
scanf ("%1f", &ak);

do {

last_ak = ak;

ak = last_ak - f(last_ak)/derivative_f (last_ak);
ywhile (fabs(ak-last_ak) > EPSILON);

printf ("EEOIELIEIE  x=Y#21.15g.\n", ak);
return O;

[motoki@x205al$ gcc newton-raphson_bad3.c -1m
[motoki@x205al$ ./a.out

JiFER x-cos(x)=0 DOHJIHELIEZ AJJUTRIWV: x= 1.0
B D AL 1 x=-1.52870240130842e-16.
[motoki@x205a]$
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[(DEES8. 2 (BRER) #RUEE
f(a)f(bq)<0 N
E1ED X SIHABIEEDIE x=ay, x=bq
MSHEL T, BLR
by f(ay ) —ay f(by)
f(ak)_f(bk) :
(k=1,2,3, ...) |
(ay., x1.) if f(ay)f(x;,)<0
(k415 Pk1) = (Xlli, blli) otherlizvisek g
[CLD. RRELDRVIALIER x=x;, (k=1,2,3,...) EXRHTLCDE
WSEDTHD. f(x1)=0 EEOZRR. HBDVE xq, x9, X3, ... D
F+RCPER U EHIHT CTEBRRT. COEREIIKRT IS, BREZ
JWLWTHRET f(x)=x—cos x=0 DiELIEEZ /NIRRT 151X TKRH B
CO0SL=EEREL, BL. CCTE a1=0, by=1 &L,

O EID(E
= AR

Xk:

ay
by

ag
b3

a9
bo

aj
by

— o o




Hint

Cazza)

7]

"E&DméuE\K%mEEAEbTTEu:V/

A7
ak, bk

fak <— f(ak)
fok <+— f(bk)
xk <— ak

-t

CHORRTIEFEIC
f(ak) f(bk) < O

fxk <-—

last xk <— xk

Xk <—

IE ==
ak <+— xk
fak «+— fxk
I
True
False
=apj|
"EER x =", xk
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[(RES8. 2 (RRE; INRERAEREIDL...) BRIEE
f(a)f(bq)<0 N
153 K SIAERDIE x=a1, x=by 4
MWSHFEL T, #{bm\
bkf(ak) —akf(bk)
f(a) ) —f(by) E .
(k:172737 ) \7/ b X
(ay., x1.) if f(ay)f(x;,)<0
(k415 Pk1) = (Xlli, blli) otherlizvisek g
[CLD. RRELDRVIALIER x=x;, (k=1,2,3,...) EXRHTLCDE
L\D:E@_Caiéo f(Xk) 0 tgjt_ﬂ%/m 37)5(/\(; (al,bl), (a2,b2),
(ag,bg), ... MHDWRIWNRFRHF=ZEIDE... LICEHITE DR
=N EN c.@.:'|‘%(a”ﬁ27jéo R AUV TAHAED f(x)=x—cos x=0
DEWEFEE NIRRT 15T TR S CTOT S L=ZERE L, BU.
C C Cl& a1=0, by1=1 e
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b1 ba

Xk:

ay
by

a9
—
bo

— —

EEOMEINE
=B (RS
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Hint @Y,

7
"@$D¢3UE\K%UEEAEbTTEM:V/

A //
ak, bk

fak <— f(ak) E@Eﬁfﬂ—gf(gﬁ%(cﬁ
fbk<— f(bK) (ak) #(bk) <

.

xk <— (bk * fak - ak * fok) / (fak - fbk)
fxk <— f(xK)

fak +— fxk fak * fxk

False False

) /
SR x =", Xk

Gez)
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#define TRUE 1

I @
main() — //
{ HREDNE VB, KEMEEADLTFEW "
...... fxn 7
ak, bk
: — COBATREI
while (TRUE) { :Z‘EF :EEB f(ak) f(bk) < 0
if (fakxfxk >0) { e k'k‘w
) xk <— (bk * fak - ak * fok) / (fak - fbk)
if ¢ ) fxk <— f(xk)
break;
}else if (fak*xfxk <0) {
if ()
break;
...... 7
}else SEIEE x =", xk /

break; Géi}
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82| #YBEFET —Simpson DT\, —

4
2dX OLE]

14+x

1
FIRES. 3 (FMEES ; Simpson DNT) TEERD J 0
EHUBERICKOHTHAO TSI CTOTS LEERTE K

(BXAH)

N S Af(x) dx OEEBERICRHBEHDEE LT
. Za21—k> - O=YOEBESNLTIN. TIL=v OARENT. X

DEDPRN Fhdrd., CDD5,

> TV DAL Newton-Cotes D
RIECEHDIIEBARLEEDTH D,

SN NTNDO—ET. BITZ20OH

]
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]

TV IVONRICEINE . EBEDMEIS

b h
J af(yax ~ [ f(ag) +f(agn)
+4( f(a1)+f(ag)+ - -+f(agy-3)+f(agp-1) )
+2( f(ag)+f(ag)+---+f(agp-2) ) ]
BL. h = b2
a; = a-+ih
EEPITE. COALPIOBRDIRES
5
[FRZE| < 2(:80a114max{\f(4)(§)\ | agggb}

CERBEESNS,




TR h
oen (F1ILULEDEBIT. +3 AT <ES,

D n TIEESNERCESRME [a,b] BEHEISN. FLONXEICH
WT f(x) D2 RZER TRINS NERBH OEBUENRRS 513 & (B,

_ 4 .
o 15(C =" A1 max{|f(4)(§)| | ogggl} — 96
1
= S0 i DEBIEERDZOIYTY Y ORRER S EIBE,
X
INXFEDEZEMN n=10 T(E
_0\D
mz) < 0% o6t stmicpsmE|
2880x10
~ 3.3x10704 |StE(CpESIRE|
n=1000 TI(&
N\9O
me| < O o6y stmIcSEE|
2880x1000
~ 3.3x10714 ¢ |HHE(CpESEE
1 4

¢ 5 = 7 = 3.1415926535 8979323846 2643383279- - -
\_ 14+x“dx )
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(FOPS=VY) Bx5NERICH-S>THET BRI TH S,

REIBEAN2DHBIMN. D55

4(f(agy_1)+f(agp-3)+: ) ZRFFI BCH(Cdouble BIEE sumd %,
2(f(agp-2)+f(aoy_4)+ ) TRFTI BITH(Cdouble AL sum2 &
IBLTTO0S L% L2, n=1000 &L T......

[motoki@x205a]$ nl numerical-integral-by-simpson.c [ Enter
1 /* M \int_0"1 \frac{4}{1+x"2} dx DfH% Simpson®...
2 /* (ZKDEAEISROTH 1T HCTHT T A
3 #include <stdio.h>

4 #define N (1000)
5 #define A (0.0)
6 #define B (1.0)

7 #define f(x) (4.0/(1.0+(x)*(x)))
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8 int main(void)

9 {
10
11

12
13
14

15
16
17

18

19
20

double ans, sum4, sum?2;
int 1;

sum4 = 0.0;
for (i=2*N-1; i>=1; i-=2)
sum4 += f(A+(B-A)*((double)i)/(2.0*x(double)N));

sum?2 = 0.0;
for (i=2%N-2; i>=2; i-=2)
sum?2 += f(A+(B-A)*((double)i)/(2.0*x(double)N));

ans = (f(A)+f(B)+4.0*xsum4+2.0*sum?2)*(B-A)
/(6.0%(double)N) ;

printf ("ERDME GELD 1F %22.16g\n", ans);

return O;



21 }
[motoki@x205al$ gcc numerical-integral-by-simpson.c

824

Enter

[motoki@x205a]$ ./a.out Enter

TEAEME GEED) 1 3.141592653589791
[motoki@x205a]$ N

TREEREE —KT 3B




