FF i A ##

i
b

i+ B 82 0 B S0 A2




BEERRKAAM

HTEHEFEHAAE

find ek BER %

A& & 2 o o 2



WHEERRA KM

RS HARE
fjEy HiER 0T &

AR E A s m2 R
k£ 44 LBETRET
EBWEHR =T Q&

*
Fras 8501168 1/32 gizk 12 2/16 % 292,000

19804 4 A 14K 1980 4E 11 45 1 K EDF
Ei%k 00,001—21, 000

$513012.0457  Ffr1.10 7



% B

REAEM L THHEBELE FEEEE. SER L A
Chebyshev £ IR RE M A), KERK (K BAERE Y £ 48
HEME REENHETES), NRERS TR GHLI &
BEREEWHEEFT RN R EF MBI R E R ERE
B OHNEABREREARXDIXBTRENEIRFRERE— A0
SHEM ERERRTBANBREFRNFENEE R ¥ %,
EARRBEEIERATHRARRREE YL, TEA-A4]1THH
X, IMAMERENEXREETHEGNG, LRI L4
BEEWEENE XREQETUING, 2 THEENE B TH
FREMEHEEYRY, RNAEANETHELAREEY
QR 77, BELGUEFTRANKErEREEREF ERY — 4
AX, BHFHRAN Newton 2t XX ERETHFNE. BKk
ATBR—AMRY HWFS, WE T+ E, ARE—ERET
REHNE,

AHAHRE, T WERRA XS 0N B H M,
BREHAT—NEE, AFRLERE RGOS L, TUR#
BERHN—, =, =, 0, B, ARt —#E RELAEAATHE
TR,

APEHETA¥KEAASEE, S nERHGTAHE T A2,
KRR HRFEEr, BT ER. XASWRAS. 410
RUTREANERL EREXRE.

LERWHAREFXIANAERRBERE, £E LW ERBARHA

e i .



FLERAXRTHR EHT Y RERIREFRE, U/ AR
FRUEFEL, WES TN 5%,

I
—NENE+Z A THRARERER



B B ovorerrvsennencinnunsinieniiosteeetnnsonstaasasmiertonnsisans 1
§ T BIE ereeverenmsannnunesesusnssse bbb M S sviioes e anatve othies R 1
§2 ZEMFEHTFIENIRIIGIEEIR rooerrrrrrremnrertreenencneeean 1
§8 TREBHAIEAAREET ciremrecaeeradorrivees inos sivfngonssesthucebe doos 4
§4 FIEBUBERETE M covveeeeersermrreriemitie st et 14
BRI 535555540 Envan osiommunms ownmemmensmessnssmmmmsn e sousnv v B 5o o 19
BB FEHREFERAREETE e, 29
§1 Gauss JHIEpE ceesemretabbbn i e it L G 22
82 SERENSHSER - - FALELIL SRR NSHRREA G S 28
§3  IETAERERY Cholesky 4T ««oovvrereeensrermeesnnienneneessininiieaansn 32
84 FFHIRRIBEEREAGTEEL <o oocororrerrerrermrteesnsinnenaeesensivenneennn, 36
SHE - sversnsnnnnarsesaaransinsvmsnssausane v S bybi e det s apinesaiegasoe siaeges 40
BT HIRABREEE orrrerrrrree 44
BT R i ctieriniaaininaneses bomaavave caowvesaes sowsrngei s sy oons eenes SN h 44
§2 FIEAUEMBITESL coooeer et ndd B AL Gl 46
§3 SAEBRUEENRETR oorcnrrerennmrenseeersstmiossensasennssesnousenssosnns 53
SPERL ooveeeesorenesonunerannitniitantiituninirne ittt i et s s eraaas 61
BME WRBENEPNSTRIG oo, 63
§1 TIPUBEEEGIIS AR --vvvveeeeeremmnneennnns bl L LT 63
§2 BEFBAREBINTIRIE covvevereereromimeneiiniiii 64
§3 XTFTE/NRBEIFAEMERIE «oooovemmmnnnennns S AR 64
§4 HAFILTTER «oorerovamvntomsvnnssaoen s vreeseosobuimssenapsnne ga v enes sise 67
STRI covrvsnssvs enassasssse sasninsassnipas sn o o Lo ath SEALEN Sinmger SR TASIES Faga 30 54 71
WHE  FEEGE-oooevorrromeerreree st s s =/
§1. JEAEBIRR «oreeoveoton ool iherst cvmentabos 508 oo sk R R o o s 74
§2 BIMEIBE «ooovvvrrrrrormrrereemmnrms i 75



§4 HIERBIE[E o rorerereerrrrmrrrirriiieireireeeeeseasseessnsenssesins 101
5% | QLT T T PR < SO = SN ORTUUSUS R 110
%-,—‘(E ﬁfﬁf?\ﬁj‘i;‘f ................................................ 113
§ L G B s et i S i v s e e B s e 113
§2 Newton-Cotes NFIEEIEFT +orvvvreevverrveerinmmarneniiiiieeenenn, 116
§3 EERBARBEIITT I - vveeerrrereeninreniieeieeeeeeesssiens 120
§4 MWERBEARKYE——Causs RN corerevrererinnns 126
85 EiBRIMUERIS L  coroverrrersoisveranennieenniorisessassasesesdons 136
STRE vevereecesneisttncsuenniinitiitee s eare e et eebe et aennenn saneesmeesans 141
K% 1 Euler-Maclaurin RAARRINERFG iR 253142
MF2 BEARTMRBARBREMEI v, 150
$8t%E Chebyshev LI BHEFIF «occoveerererrerrnrsinnans 159
§1 Fourier Z#t 1 Chebyshev I «+rroveeveeerveriuerernrenruerinnns 159
§2 Chebyshev LIAAMEMER BRI - veooveeremnmrnmiisirennanes 162
§ 3 Chebyshev B AGH BRI «oovvveeerrmreremiriesiieeesieeseaess 166
§4 Chebyshev ZIFFRAGH BRI +orvovverrrerernremivnsrreeaeesevensrns 168
ST et 175
BINE BEREFIRABERE cooreeerrrrmminiiiinniienaeenen, 177
81 BRRIEBETS oo eiieicemmunisiis i v Gl g B0 177
§ 2 Jacobi Z&X 1 Gauss-Seidel R weiid e 2000 S0 0053430230 Bhtewe S e 181
§3 AT R e teesebesereeae e e s 185
TR covvnsnsssssssessnvons corermncnyaruns soesssnanngsoisssimmenase s sananssssssnisns 196
BAE MIERMEH RIS RAWBETE oo 198
§1 B EA— BRI e bt R S B B 198
[ I L T RN RRRCERRL ARG S i O G- N0 202
§3 fRIERMFFEAR Newton > 2 TR N DA L A 208
B T S 226
$1+= HEE M RERISEEN QR Fisk voendBEIEERL bt 229
S = RSO 1532, 3 okt 229

* i



§2 SRR SRR veeeorsonresnnsnsareisssasessersuansisssssonseonis 232

§ 3 Sturm FHIFITF BRI T e erererrrrremrernnenniinennnn, 240
§4 HEITHRERER IR QR - vreerreemrerenrreriinennns 246
STEJ] + onvnenencuvnnssunnannussass spossssnsnson st £ 5AERT Snosanonne oo nons s smans 252
E+—F EWATERIEABRBERE oo 255
§1 FRFTEM T RRB MR E oo ovee et 255
§2 BN BEH MR ERG BB e, 256
§ 3 Runge RublaHl ssccsssvesereomsavsans ssumsonsa ssinassiosssssssssssains s 261
§4 TUPU-TRIEH: coovreerrrorrnrvnrmnmumnunnninrireieenen e resereesnss 267
85  HH B IBBGTREL oo serorsomsvsvnsmens suvsss s savassss oo ires o i50e o b emas b8 278
§6 BATATBIIEIIEIE o vvrrerrerrrri s 280
§7 BEF BB, BSHERIRE N oo nnennn, 284
§8 LT SHIE FFRUT ionesrs svosensonssans s oi iuss s onsnws nanos s sonnsm 297
S T 550 045 50485455855 5985 50250 mmmamn s i scers i s s s 4 AP IS 306
gg-i-:ﬁ ﬁﬁ&ﬁﬁ?ﬁiﬂﬁfﬂ%ﬁﬂ‘]ﬁﬁﬁﬂiﬁ ..................... 809
§1 ZEAFHEEMG S vreerrreerererererssmioniinrie e s 309
§2 FRERMEH AN EGER AN T oo oo rerereereresronneeesiinneenie e 312
§3 PEKTEAERT DR FEGRIF - veveeeeerrrrrreesronnierieenn 322
§ 4 GREFIE: cvoesrasneensenemmeerernnnnsansessvmrense ve s sss e S E s Es AN vS 325
S servennsesesesasnsvansevsnnavanasnsansess sanets s s w0 o8 0 s SRR ERTRTGS Shnkon 328
B4+=EF BEOHEBEIEME e, 329
§ 1 Laplace BHREMZZSREE oreeeererrermreerrrneeassmiiniensniainnnen, 329
§2 PUEEHEIRG RIS o vreerrrrrrmrrenrene i, 341
§3 BT RRIR S RIBAIZE AR oo e, 360
§4  FEL T HE v orisesiiniuisitenianeeninnennnsserannensresens cnavasersssnnans 368
85  ABRIE T resseonvamnmave covwonsunngusss vovson susssvs sy o3 0338 S 08 S8 £ 405V ES 372
SHER sescnnsavsnnscoanvssnminn onmae s v v RS HT i 08 0608 HAT R O 68 e Rt 378

o dii e



5% ® R

§1 51 =

WS FERR LR, TR RESERAES S
W ER ERIERE. SEAN, ERAES TARKETE
FHEGE R ROBE T EO R, RAOTHLAE B B PR SE
R, PULABREL MRSETRHERRE—-1 25 %, BER
— AN TEIRE. TR E LR, EHER RN — R EH A,
E—AMFR TP RSN ek NE-MER
B &R S, KM WRAY SN, B, ENFHREE P, —
BB E AN BRI, RAVFHIT BT BET AL E
LA E, REAXANBREAZNBREAZLZ B ER
RERTRTBREMN. HTHERMNOBET R RELEST T
e AN ERFARNHTE, RERANIRHEIEHN
HIEMEL T #%.

2 HEBFRFHENPBHORT

21 BHMESRT TEHFHRTHENP, I HEEFR
AEERAYEEFEERAMARRERRERN. —F7 B
RRFHESI n A BITRER—ANH, HEBDMEEnNLZ
J&, JEB e ABITH /MBS, n=n1tn, BARTRLIFEEA
MARMYERER, TR, —A n £+ 3k H B0 AT BLER R

BRI ANECHB Y

|
12 m!1‘2% -




B, n=8, ni=4, no=4, N ¥ 205.7019 71 4325.0128 #t
Al LAy AR 7R

0205|7019

4 8325101 2 8

ROFRE RO LB I BRI B & AAF, H—F
B, MB— AR EH B TR, —WB ny=n B ny =0,
RTEHT, W EHH B S0EBRER.
2.2 BWFART ERYHERWIRY, ol
0.0031207, 0.091650, 293.7048
%, SRR B

0.31207 %1072, 0.91650 x 101

il
0.2937048 x 10°,

EH—R, — M ERERER—E TR, XTSI
R LB E T 5 HARA 10 3% (R M) . KA A % b 3
ROCER I RRTE, BIRN AT HNBEAEREH
WAHR.  MAR AR 0.31207, 0.91650 Fil 0.2937048, 7k
AT RERW RS, JaAm 1073, 1071 1 10%, iy 2 ladn, B
FARBEE /NS RLE . T % B2 3500 B YA —2, —1 70 3 3w
. B, —AMBREARESREMABRES. WRERERS
PSR ¢
0.3120710—2, 0.91650;0—1, 0.2937048;,+3,

EHFHRTHENS, BERRR SRR RN, &Y, &

AHENBF K. BBICEe, ©HEZNE. TR, flm
—999<6<999

AR, R TR SRR, TR g, =%

¢ 92



REEFZERER—1 L

RSB0 B, TR LR RN Ui A Bk B 2, AL
B e, B, e=3, RRMBHZMERER, e=2 XRH
A ZABRER., UEMAREH RN, ¢ BREZRHBERME.

FRARTHOMEL EWRABLT, —AMETUEARKZ
REMR. B, 7 t=4, e=2 5}, 8370 W] L FR R

0.83704,04,
A PR B

0.08374,05,
AT BEXFERRE, ROAZEZHIEEETREEZRFR
BB FER, EXHRETRERER, RAURELY
¥R,

“HEERE EXHENZHHRRP, §NBEFEAEO
B 1, B WA R E R BT A RN k. BTUL, BEE
BB I B AL R R R S . pilam,

£=102"140:2241.27340:24+1.2°5,
W o iy Z 3R RR N
(2)2=0.10101,
g 18.5=1244-0028+0+22412140:2°41.271,
BB, 18.5 i = HEHI RN
(18.5)5=10010.1.

LR R ARSI HER R B, wEHREM
MASE AN AR, KT HREL BREEZTISERENE
— R, Hln,

0.1010101,101,  0.10001001,100,
0.11101,—010, 0.110011,—001
%, MEME K ZHHZREFEKAR),



SR, LHMTEERERNT,

TEH 2=0e10, |a] <1, b Hya¥,

ZH#HH 2=a2, |a|<l, bHBH.

AT AL, BAITHE o BN FER,

2.3 yEHR EEAARER R RBRTERR B X
FRTWENIEN, RRNPEBEA RO, B Es
FREMEERARGERILEF, WF g3 5884 Tk
ﬁ:

m=i(‘2+g§+ +g§>ﬁ, &)

HAW di, do, -, & HBE, ENHELE
0<d<B—1, i=1, -, ¢
BREZREEE K, —
B=10, 2 = 16,
HRE ¢ AHEINF K, ¢ BIBEETRH D, EFEZHTR
LERU, '
L<e<U, 2
t, L UG E LT 5.
X o0 M D) FE di =0, N F ALK TSR A
MEUERH, F ity
2B—1)B*(U~L+1)+1 3)
MRRBL B, % B=2, t=3, L=—1, U=2, MR A
RPIE 33 MEEH

§3 EREEMSANRE

8.1 HMBHOMBEEM BEKER FBRERRE~NBHRNE
RRERE, ZERU R T SDLREAT P SRS, 008 SR A0 o ) 45 R AR T AR
o« 4 .



FEF o, FREKER F pRySORIE 3 R AR R B0 i F .
BEH o ART F, RNEBR F PR—MEREMER o 89 E B,
BREAEEECH fl(e), BRABITFREEER, B

|o— () | =gﬂ€i;llw—g|. @)

MR o WhEERT F PRRRER UM F PRE/DER,
MeRELERTEALR. ELUETRIEEN, NaEHEIEN
B G55, BRI T A BOEUARAE F AR A .
XA ERB 2, R T ULIFE f1(0) T, S2BIT.
W t=4, e=2, B=10, NI
£1(0.204564012) —0.2046,012,
£1(0.157824402) —0.15781502,
— UK, & o WREER o, B

|a| =0.01 a0 a1+, 0<a<9, a;>0, ®)
a,___{o-%an‘“at, 2 0<ap 14, ©)
0.01 0900, +107", # @41>D,
# r=a-10° N4
fl () =sign (z)a'+10°, M
S th sl (e) {—{—1, E +>0,
—1, # %<0,

BATA, A BRI ERER (@)1 o B REGEY, 4
ik £ WRAFK

R AP B0 1o
i @ |a| &

®

E¥|a| =107, FR&, 4 eps=5-107, MABRFX
fi@@) =z(1+e), |&|<eps. ©
RATHR ops =510 Fit WHLIGH A, IrFR LRHE B KA
fl@MTTER BN,



WF R RGE, EARMAMNERG. ® o R—A T8
%, 2=a-2, Hrh

" 27<|a| <1, (10)
lal=0.a1a2---ma,+1---, =0 8 1, a=1, 11
N
. 0.a1~--at, % a,+1=0,
% ‘{O.al--'a;—FZ"‘,' % a,+1=1, (12)
®E4
Sfl(z) =sign(z) o'-2°, (13)
MZHERRG, T EIUE R
pS=2_‘,
XEHA v
fl@ =a(1+5), |e]<eps, (14)
2R O) (FAD) L5 K
Jl(@) —z=us, (15)
" rz=z
R T (16)

AR AB) Y ve J B EH S1(2) ET o W%tz £, (16)
B & R g 4a 3% £

HRRES o PTFIR Y B i 84 2L, T HE X 3R 22 ) AR
KT Rn B L,

BESE, Z‘ﬁﬁ#ﬁ%@&ﬁi&%ﬁﬁkd\(?’E@)ﬂéﬁﬁ%iﬁwﬁﬁﬁﬁﬁ?
. I, A B, 3 — i B 1000°C B By xR 25 +5°C,
Tiif 55 — A~ B 100°C B g 46 % 152 32 3% +1°C, BRIGH % %) 5 %
HIBEBD, 55— R iR H B S s LR |, H—FhE R
WIMRZ R £0.5%, TSR MMM RER £1%, ERAN
ERHE.

HI TG BT A e A 0, REEBEFTUR UEEN". B
BOHRETHARN, KB AR MR Z R, B L
o B



WER
10, -3,
eps_{%-f, =] ¢4
32 FHHMEARZE HERIRFEETENP B AL
WEH. e, v BEABLKETEE, We, yeF, BENRER
ZH
z+y, o—y, aXy, </y
BT SRNA—E R F Pid S8, fl, 3 =4, B=10,

: ©=0.3127:0—86, y=0.4158;—4,
i
o+y=0.00312710—4+0.4153,,— 4

—0.4184271,—4,
B, e+y RET F,
KT oxy, HRE—BR 2¢ 6, BN 20—141, Frbh
WARE F PR,
I EP TR RERN, HREVIABFHEBRLERM F $
MR REERHR CDEREENERN
fillexy), fll@exy), fl(z/y).
XEZEERERBAIBICRER, MITEVNhEmES. RN
BETHYEADEE RINFFRE, NESHEN LR 26 A, &
JRERE 4+ MEERN. XERATRBELRN
Ffl(z+y) =0.4184;0—4,
HTFXAMSBELTH F PR3 EE0E U ER—8 8 &, Bril,
BREBEAEHERZEZRKERN
flle+y) = (@+y) A+ey),
fll@e—y) = (@—y) A+e9),
fll@xy) =(axy) (L+es),
fllw/y) = (@/y) L+ey),

(18)



Hrp
ls,-]<eps, ?;=1) 2) 3: 4- (19)

A (18) WAERERERBE T ER,
3.3 SNREEEREHDINLIE FERDR P 08 B B 1%
0T, BHEZAE— R RE R Bildm, # t=8,
2=0.23371258,,— 4,
y=0.83678429,,2,
2= —0.33677811,,2,

- Sflle+ (y+2)) =11 (0.23371258,,—4
+0.61800000,,— 3) =0.64187126,,— 3.
& fl((@+y) +2) = f1(0.33678452,,2—0. 33677811,,2)
=0. 641000004, —3,

LS

z+y+2=0.641871258,,— 3,

mﬁﬁﬂr}ﬂ%ﬁﬁﬁﬁuxlﬁjﬁﬁﬁﬁﬁﬁ
c+y+z

R AR B 15 .

D fil(z+y) +2),
BREAR (18), ®f1H
Fi(@+9) +2) = fi((e+y) (+6,) +2)
=[(@+y) A+e;) +2] A+ey)

= (a+y+2) [1+ xf;_?iz e1(1+&5) +sg},

i le:| <eps, i=1, 2, B &8s, ERBEML,

Fle+y) +2) = @+y-+2) 1+ Tl ete]

=(@+y+z) (1+e), (20)




HAgHExRE
z+y

e otyt+z &1+ €3, (21)
2) fll@+y+2).
i,
fi@+ (y+2)) = (@+y+2) A+e),
. i o (22)
8 =m g1+ &2,

gq:‘ l 8‘ ‘ <eps, 'i’=1’ 2.
XEHARAR B LR, W e|fle MR/ E.
BT e il & BARYLEE, [6|F0]e' | R/D—BRETET

_oty g Y2
c+y+2z rtytz’

£|oty|<|y+z|, WA—FEEF. RZ, #y+zl<le+yl, W
BEB. XU, iy ER /N ML B AR, ERHT

w+y _ 0.33"'102 z—1--105
m+’y+z 0.64“'10—3 2 ’

'y+2 =0.618"’10—3~
U W TR =44,

Fibl, fl(e+ (y+2)) b fi( (o +y) +2) BHHH L.

8.4 BERsMtHERNYN(RERE EWH— DV
FRRSEEENN 2, v 5, BREAKLKE R, ENFIY
HiBE, HEERPRRERETH AT RPN ENT
Py SORR b, WU SR T R i BB, EASWAHEN
B b, WS AT LR LW T AR B A, TR B
B, 7830 B b R — R R R R, AR REH AN
B2, FEEWMMBEE R AL, YRS kTR RE0E
G MR A A NR B, — B, MR T ESAL

. 8w




