Chapter 10. suess

10-1. ZHOBE
K RHDIRE ERFR

feEZIE, 1/3.0*3.01F, BEF1O0CHRDET, 3.0CTEDRIEZTI100EEDRL T, H5—FE10083.059 i
EEZDIRLTH, BERWICIFRIUC & TRRIF10CRD(ET T, ZNTEERICROLSKRTITOTIS LD
M DR EERTIETHEL &S,

double x =1.0;
for (int i=0; i<100; i++ ) { x=x/3.0; }
for (int i=0; i<100; i++ ) { x= x*3.0; }

System.out.println( "result is "+x );
ETBAD BRIFRDESICHBOR U, 1.0[CEFE>TVWEREREA, ESULTTLLEOIN?

result is 1.0000000000000009

JavaTIEABPNIC (. BROTIZIVERE UTEHERLTVWET, ZOHIC, XRFFOVBERTHD
EHERUINBWSEENHDDTY, AROPFOJVBRTHIEHETIVILTRULIBZEDEHE DE
HEREELFATVEYD, EROSEICE. RENDEHDHBDTY, JavaTlE. EHE128bitOSBE TR
TWEITDT, REDTOISIVIEBTHRELCERETCVWERENDNRDARIBO>TVET, LML, £
DKSICEMRIDE - BHIEHRDEL TTHRDOED ERENADIAATEEY,

REDEH OIERRIICE, BINKREZDLB LT DL SBETEYDFENMTBONTVR U, REDF
EUPTVEERFEARBREETLLOID ?EERIIC. RDELSBIEDNXIEONTNET,

MES5A—5— (KEE) OHERLELIED., SITEULIED I D EREDRLET D,

feEZE, FEBCKREBHENSBHEZERUEDEDRIEEZZITHTLIEEL, 10000C1ZRYT & = (&,
10000 Cd > TH10001 TH 2> TH, BMOKRKEZSWICERELBFEDLDFRA, AULKSIC. BROTIHILIE
REUTEEDPRSNDEES, INSBRERFADOSNTUEVWEYT, CONOHNREERET DREE D TL
£, EHTHEETLSBEE. COESBRESHEBULGESHERLED, 3|Webh 332 &H8TR
FhiEEDb R A

10—-2. FREBROISRSATSU~«

10—2—-1. MathD S RICDWT

Math? S RIC(F. BMZLESEFLGREHEAXYV Y REVLTAHEENTVWEY, TH58FRBATHR! ) oT
WS ADZLDERINTEA, LHL. WEEWSEE (BLWERBSTLWBERAEHDITLLD) [CRBE
EBOTERY, HIC, IVYE21—FTS T4 v IRDEEICE, BT EONKT,

XYy R SHiAERDEY =R

E double BANBDEZRT

PI double PRAEZRY

ceil( 32%) double AREWHNFULW—B/NSRBEHICAD S
floor( 3E#1) double INEVWHEFELUW—FREREBH(CAOD
rint( 528%) double —BREWEBH(ICHDHD
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round( E# ) int, long EHEBERICOUERALTHLD D

acos( B ) double cos'ERDD (-m /2~ /20BDAE)
asin( 3241 double sin'ER&D (-1 /2~7 /20BDAE)
atan( 32%0) double tan'ZEKDHD (-m/2~7m /20BDAE)
atan2( 21, =#) double 2DODEHZX. yERETIBAEZRDD
cos( AE ) double cosZRDH D

sin( BAE ) double sinzR& D

tan( BE ) double tanZz K& B

abs( ¥ ) double, float, long, int exHEZEIRLTL 3

exp( £#) double BARMONRNEREEZKRD D

log( 528 ) double BN ZERKDD

pow( E¥, ¥ ) double NEEZKDD

random( ) double 0.0 E1.0KREDE TEEZRLTL D
sqrt( E¥ ) double EHIRZERD D

KRICIN S DREFERE > THEBLHA. HDIVWIKAXZELTRUTHEL &S,

KB &R E DB DOEIRICEDN DB

double ceil = Math.ceil(44.23); // ceil =45.0
double floor = Math.floor( -44.23 ); // floor =-45.0
double closest = Math.rint(-44.23); // closest = -44.0

int round = Math.round( -44.23 ); // round = - 44

BYUANOZBRTERULLBONEBSBRVDE, ceilPfloorRE(F. ZNZNEOH(E. EXIMBEHICEFELBD K
SBEICEBREIND EVWD T ETY, Koo round’Z(FFEEICEMEINKT T, DT D(IFEMOHERLBR
NERBDEXTHDEVWSZEICHBFRLTLKES W, ey roundFEWERAATI DT, TOHD K S
[CBDERT, IAXVFELTEHNNTVNZODD, HEHBRTI,

Math.ceil( 23.45) // 24.0 Math.ceil( - 23.45) // -23.0
Math.floor( 23.45 ) // 23.0 Math.floor( - 23.45) // - 240
Math.round( 23.45 ) // 23 Math.round( - 23.45) // -23
Math.round( 23.50 ) // 24 Math.round( -23.50 ) // 23
Math.round( 23.55 ) // 24 Math.round( -23.55) // 24
(int) 2345 // 23 (int) 2345 // -23

ceil & floorMBEER. B L\ Eround & floorDBHRZERIT DICRD K SBAXDBVSNBZENHD XTI, &
NnT, SERHOBFREHBL TS,

Math.ceil( x ) = - Math.floor( - x)
Math.round(x) = (int) Math.floor( x + 0.5 )

*=ARBH. =AY

ZABY. YZARKDBEER. AEZIEET DL E T\ TradianitR (nZEEE T BHKR) TITHDN
FI, BED3 6 0EZFE> TAEZRI BR([Edegree FREMENTVEXT , ZOBDEHRIZE. RDKS(C
BOET, BB, nZBEI DEEEL, JavaT[EMathPIEFER UL X T,

radianBE = degreeAE / 180 * = BIZ(E 90" (F1/27
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ERIC. ZABMRBEZE >R ELRLTHEL & D,

double alpha = Math.acos( 0.33); // cos*0.33

double alpha = Math.atan2( 0.0, -2.33); // alpha = pi

double mycos = Math.cos( Math.PI / 3); // cos 60
K Z DL DREIEL

ZOMOREHE LT, BHEZRD DX S5BED, BRANEEEDED. NEFPIARBENH DX,
IBXHELSNE. RIS U TUDMABRESN TRV ETER LTSS,

int abs = Math.abs( -44.23 ); // 44.23

double ep = Math.exp( Math.PT); // e"

double naturallog = Math.log(1.34€5); // log, 1.34e5
double power = Math.pow( 4, 3); // &

double rand = Math.random( ); // 00<=n<1.0
double root = Math.sqrt( 2.0 ); // 1414..

Math.random (&, ELEICAR > TWT, 00~10DBDBELBREHEZHRKEL TRULTNET, LHL, 10&L
SERBREVLTEADTEENRETT, EXE YIO0DKSICINS6XKTDENDDEHESTW\NG
BlE. ROKSICEBRUET,

int dice = (int)(Math.floor( Math.random( ) * 6 ) + 1); /] 1~6FXTOIEAHZRKE

E(EF. INEEHMELTRBROERDELKBDEEA. HIDPUESIDELWVGER HNRDKRELHZE
BT, ROZMBEVWSARADPRIIESNK T,

int betterdice = (int)(Math.random( ) * 534) % 6 + 1; // 534(3EHRA S 1R

BH. Java2bPElE, COESBRIEELLBLSTH. ELWIIAHBDESDENRLABDO XU, HEEINK
5T,

10-3. FHBIIEEHEHE

HERDZE THERRAEF O IERLBEHENTEONE TN, T TR—BEHARESHOHEEEZHERANT
TR-OTHELLS,

10-3-1. FEHSIEFHHT

ROMTETLBEAFEDLSIC. —FEDET, HIFBEINTULWESBEINZELHI EFUET, T
I ELENTHEY, fllE%Za, RNEZD. REZrEgdE INTNRDESCRDET,

EEHIDENE an=a+(n-1)*d;
FEIIDENIE an=a*r(-1)

PEHIFTHERLES, IcEZE a=1. dBEXTPrEMALH2EBL ERDESICTHBDERT,

FEHT 1 3 5 7 9 11 13 15
FLEET 1 2 4 8 16 32 64 128

HICEWBWBRBAKN B D RIH. FEBSIOFLEIND. forXBREDBRUEZFEZE. BRNICKDD
CENTERY, LEAR ROTOTSLDMAIF. 1 0BEBXRTOFELKIOMANZERDTNET,
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int total = 0;

int a=1,d=2;

for (inti=1;i<=10;i++) {
total = total + a;
System.outprint( "$"+i +"BEF" + a+" ")
a=a+d;

}

System.out.println( " );

System.out.println( "C Z X TOHHEF0(E" + total );

BE. FEHINOEFHHINOENEXTOMNZRODIARXNB D XTI, FLHIIE. ROSFFEDETS
TBNULET . FEHIIE. UTOLSCRBDFET,

total=n *(2*a+(n-1)*d Y/ 2 BEREIS
total=n*(a+ z)/2 MEEREHS (z=ap)

10-3-2. EAFEOER
K BREEENE

ERREPO0—VHIEREDOFIRZHEI DL ECE. BMEERVWET, TECHARZHIIBRIFRC
BOTIN. BIETHRZHEI 2HECEIEATRZHET 2155683 BB ERICEDSSICEFR
DENRBO>TEXT,

BFE- TR ICHBB EARZRHIICODOHIFRACKROTT
BHE - BB (C TR EMBDEFH RSN D 212 HDHRDFBICED TS

ZNTIE, BIRIEERFRETI0000MZ3FRIITIBEEEZITHI L&D FHRI%NELET, 3FRICE
[FNLKBICBBTLELOID?

8 7F)5%---10000 + 10000 * 0.01*3 — 10,300
#ERE- (10000 * (1 +0.01)) * (1 +0.01)* (1+0.01) — 10,3038

BIREBRIETRULDK S ICENTTEXT, FIRDFHEREREFENETHELIT . BHEDBE.
FOZBBEREDFBHIKRELLBOIT, BCEERZMED 355 ROASBHELBOXRT, e, HF
WICFEFETOHEE,. FHBSIOHEDABEBZO>TVET,

*ER, AR, BX

BEMNBZEONDOFHER (FRHZVEEF) B 1 FLCHIFIHRZRLTVWET. LHL. BTRE
I35E5B80-rP, BTREITZELSBO0-VRBREDHBER. 1BOFE (BXR) . 501 BOFFH
(BX) ZRODZIDEDHDET, =52, BAZELEHRETH, F¥FFEADEDHEHOHI L, O—
VTHR—F RN (FIC20EEZFXT) ZAICARLTVWDEDEHDET ., ZDHECE. FFOFF
MHSSECEDNZZ ECBDERT,

FEOFEK - FRZ2TENEELN

IZES - FXREDRTENEELN GET)
B=x —  FHK365(366) CEITLIE KL

FE&F) EVWSBERBBERIFEREZRLTVET, FREULLBONERSBVDE, HEEESRAE TEDONT
WEHRBEREZBEFR (WEFXK) DEWVNTI,

LEFR-RESAPEEEFNOL S LN TEHOSNTLWBFANRZIELE I,
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REFR-BEFRHSYPBELRER (1Y TLK) ZELSIVCEFNERTT,

TeEZRX, BEBEEXRH30%TH, TOEOYHEREHNS%TH 2B EICEEBERLB%ICHRDET, EE
BICIX, FE=R(F40%EERE UTWET, HEBESRMOEREERHIE%ERIZINTVELTH, BEBEX(EG
EFNEODBHUBVDTY, EEEFTHIRELEVWHDTY,

*EEEH & ZEBEF

RN —EDZEE. BEESHEWVEXT, ZTNICH LT, REIDHEDZEHENEWVET, REEH)
F 1 FBLCARDPRESNDIEDEFFEICHRNBESNDIODELHD XY,

BEEH FHRLN—TE

RENEF) FARIEBICIECTEDS

ERDOEEFEF ZEEFIEH. LR (CNULESL<KBSRBVRE) 53
K EHREEDIZE

ZNT(F. EHEEZR/EL T, 10000MZFEIF T BESM T, FMENS5%DHE (£2)  10ETLL
5(Ciadh. BERRULTHAFELLS, BFERERE U TREDIBERMMETFOEYT, B#baselC FTEN. B
Htotal [ [FHMEBMNRASINEK T, RleZ¥rateld. FFENMASINTUVEXT, total&rateld. EHEDEE
[CRD>TWVWBZ EITERLTLEEL,

public class Financial {
public static void main( String [] arg) {
int base = 10000; /] TTE
double total = base, rate =0.055; // ¥ & EF=R

for (int year =1; year <= 10; year ++ ) {
total = total * (1+rate);

System.out.printIn( year + "E&IE. "+ total + "F");

}

BE. FHEFIOARXZARLWNE, BRLZEDRCED, ROXTIVFERORMEEZSEIT DI ENTERX
95 Math.power®D3| ¥ & HREBD T, 10F210.0&5HRLTNET,

double total = base * Math.pow( 1+rate, 10.0);

XOE1  IEHEIC(E. BREBBTEHENES D TEBXRZZDRDBHE DG LIEBDICRDET, ZIT12T
FoTVWBDRBETRDZIHE. HDIWIARZE—ECTIHEICEONDFHESETT,
XE2 CARICEBVEEZEIERITOBATIABESSVLWLHBHD XA,

10—-3-3. &&5t8

ZZTES &) LREBRDIODBEIEDIETRBHD XA, MBNICRAE S EHRNICEEEBHILT
720, IhoTEDTREDDIEZEZFEEWIDTY, THIBELIRATDIBETFEOWUAMNMENTT,

TOHZ5E0FE.. BUE
RET DIZEDEFEE.. HE

K EARIAV EHAE AW

BIUETE. HELL (FNZNOHMORY TEERZIAD) HBE BRI (RNTNORORE TEEZI
3) HBETE. AIRHHMWCEBR>TEXT,
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AL E2ICHFBENDL
BRI EL(CEFIEDED L

feEZ IR 1TARDOTED D > T, EFFR2% TEEI000HDIBEILETHD L SBEEDIBE(IC. BHEIANT
1 FE#(E11,0228TIH, BIRIAWLWTIF11020BERD £, 2MHDZE (L. HEIAWDBECERICHIEN
FWEH5TY, BEDIBE(F. BAKIWWLWNFEAETIN, ZORICED TVRLBICTH U THENREE L X
ER

K ERRIIAEDIHE

TTE & UT10,000M%EE (T T, BESH TEMRINS5%DIHE. BES000MZEFBF TV & 10ETENL S
WICRBDMMBERRUTHRL &S, BIURISEARILWE UET,

public class Saving {

public static void main( String [ ] arg) {

int base = 10000, deposit = 5000; // TTEERBIUIE
double total = base, rate =0.055; // #&{f & FEF=R

for (int year =1; year <= 10; year ++ ) {
total = total * (1+rate) + deposit;
System.out.printIn( year + "E&IE. "+ total + "F");

}
BE. FHHINONDOARZRALNE, ROXTIOFEDOKRMERDD I ENTEXT,

double total = base * Math.pow( 1+rate, 10.0 ) + deposit * (Math.pow( 1+rate, 10.0) - 1) / rate;
10-3—-4. B& (3&h) &

EAEZRETBDARCERDESBIDDARDBHODEXYT (1) « TNTNDHE(IC, BEFDA X—IH

ERRDXY,
TEFEAR BRRE S IZEDRE(CHBZENA SR ERET DA
THEAR EATTZEBATSEZELETAL. BLEEZRET DA
TENETEIFAR BATENKREVEE, TRZAFHELICHEILT, THEFEAHXT

BEISAR
* THIEREDIEE

BR ORERRF—EICBDTRT, LN URIDDHDRER. FIROODLENFEICE T, MRNZERE
LTWBZECRBDERT, BHEBH. TE (BAR) (FNELBDERRA, REND DEEED ETE2HDE
BHBATHARRNES KB TVNEX I, HEZFEMLBEOFROSVO—VY TR AR OREFEEZVL<
TREABEDDERET B ECRBD, TENFEAEREBLBOTUERSITL LS, REMERMDA
REDBREKBODET, Z<DO—VREZDOREAEFERALTVET,
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H%®D
IR R
>
BT SRIBAE H 53 Sl
B12-4 FTRIIERE
K TTEIIFBREDSE

TEEHET, FIRDERETZDT. BRUDADRETEARDREZEDFEICAELBOET, LM
L. TE&ZBEOREFTHO> TLWEXIDT, AIRE—EDOERTHILTWEXRT, Z07IdH. FLEDHE
EUTRITHIIFBREL D BLEVWRDRLBDRT,

A
A% ® HIE 5
R AR
L)
>
I SRIBAE A 53 S|

®12-5 JTTEHERE
*TTENE (RTF—IYR) TEHIERE
EASHREVNGE., TEHEIFERBFTEBYVOADLBDZIANNEEIFEKICR>TUEVWEYT, chERT3

e®HlC, BARZWDODNDRT—I[CHEILT, ERT—IET, TRIERFZTLOIARTT, BA
ZORBHIAREVWPNERANDRERE (CREDONDEDIETT,

A
IS
ER:47) FE 5 e
A IR
=y T S
>
A5—21 AT— 2 AT7— 3
ST

125 FTERIIFRE
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CARZEBRBVERSTVBEADBEZNTLELS, LHL, TOTS5I VI ENDBZEIFTVWTERDH
ROEMYRT L7ZE#MERZE L TLWRWE, BDOBEIBTEEURICEEDIEICBRDET,

*O—VEEDIZEE (THRENDH?)

ERICHEE (0O—Y) ORFETOISZIVIULTHELLS, EZE EFRCH300AEDBMWEE >
TUE-ELERT, BBENM00AME LT, BEEFITENRN45%D E (S, TFBIIERFTAH L 50000
AT DEARIALNTIA D TV &, [AHATREZNSTELTHFRL &S, Hho72A#E, FEERRLTL
=2TXY, totalNBLEDIRFEZS. ratelF12TEI> TLWEKIDTAERZR L., loanhBRXDXINEEZRLTWLE
EP

public class Installment {
public static void main( String [] arg) {
int left = 3000000-1000000, loan = 50000; / / f&EAE & AR DXILEE

double total = left, rate =0.145/12; // TIWERDES & B D=

for (int month =1; total > 0 ; month ++ ) {
total = total * (1+rate) - loan;
System.out.println( month + "BEDEE. " + total + "F");

}
*O—VEEDHE (BRW SREHN?)

3005AMOBMWZEEBS S ESHBILER Uiz, EWVW?BRES00MIEHZDEUET, EDZESFEO—Y (DFED60
@A) TEULWZWEEIC, THHERE T, FIEGFEEET - BF TEMZEI4.5% T, PARMWVE WS EH
T, AR ESINZIERVLVOTL &5 ?AMIDIBR LT, BLAIWSEEE10000AH 586 T, 100MEAT
LFTVE, ALWENBIHESHEITLTVLR T, ARIDHIBHR L TF60BIDIAD THTWET, 60@1AD 7
DEEERRULTVWEEXT, B L. 60BRICESHIEIDENSLEO>TWES, BRZDEETIAZ (A
Wwenmaz&lciabxd,

public class Loan {
public static void main( String [ ] arg) {
int base = 3000000-500000;
double fotal, rate =0.145/12;

for (int loan = 10000 ; ; loan +=100) {
total = base;
for (int month = 1; month <= 60; month ++) {
total = total * (1+rate) - loan;
}

System.out.println( "B & D3h:" + loan +
" 60LEDFEE: "+ total );
if (total < 0) { break; }

}

AR DX%ihEZERD B ICEFLBINDHNDOARZFEZE, EOXSBBRUZEEDZLS &B. FHEIIOAR
D5, ROEXSBHATRODIEDNTEXY, e, FIBOMBZEIMEEN STEZSIKZLICKDRDHD
ZENTEXRY,

double loan = base * Math.pow( 1+rate, 60.0 ) * rate / ( Math.pow( 1+rate, 60.0)-1);
double interest = loan * 60 - base;
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10—-5. K&

E2RE10-1.

JTE£100000M T, BL5000MZ ANDEHRBEZHABLU T, BL>EF/ICBDRLUEE, ULH U, 1005 M8
XB3DFE—ENDTU &S ? THIHERFOHRIALNT, BEENDEFZR03%E LT, @HB%&IC100HH
HHIHHETZITOTSLAEEDRESV, 25283, Million, AIHBEICEINBEEROBZSL,

FRE10-2.

Jaguar F-Type& WS51,023 AADA —T Y H—Z2BS 2 &ICLE U, FECHFHEEFHATY, THER
BORERILNT, BEEFOFFNEILS5%E LT, 780—-YE LT BAESMAZBRWASHETZT0OY
SLZEEDRBREV, IABMXTHELBREIV. V5RA(F JaguarP > (D TL & BELROBEU,

B12-7 Jaguar F-Type

EVE 1 15AASVAS, IANWENDIHESHHALBHDEXNTL LS,
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