WEEREM BRABRMNA

www.hackshp.cn BRI 0 2RSS, ABRHEETTREER, FHRD, EEAHE
ft, BN KEAERMEETEEINTE!

BEZ%EM: www.hackshp.cn

PARBFEM : www.efanjy.com
PPTiRMEM: www.ppthouse.com



http://www.hackshp.cn/
http://www.hackshp.cn/
http://www.efanjy.com/
http://www.ppthouse.com/

www . hackshp.cn

>
1 22 Hy I, B AR UL BRI 0% 2 B X 5% 2

& EZ /D2
fi#: Syl AT,
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Hrpehr Far Mz v] . Wt

nl €
Vaer =z 1la*—x n—-1V4 9
V. on oz n? & (2" =)

W 25~V 5 T RIHIEAS 45 1

. MatLabJ 5 K7 AUk 1.7977e + 308, k45 H—AN 8 1 77 72K T 91 4% DX Tl ()
i [le — 8,4e + 3], [le + 308, 1.5e + 308], [—1.4e + 308, 1.4e + 308]. ($E7:
S 1)
i AU AR OE LTS 8, Y, b B F3k =AM [a) i3 A0, 7T L )
A R P IPYNTER 810 e AU D P (21 B R 1 A S P locll ot S =Y
AN HH R o RO H R AR K O, 5 S SRR TR, 485 BB BA2. 5
AR+ L5, KRBT LRI, A R N 2
Mo FMIL LTRSS AR

a

a b
202

ZARHH BR =B TR EBARE A Edi, (FRAMEE, WL F] Ya,
DLEXT AR AN, T OIS SR T B R, AT A
SRy B TP A 3 B A B, DX A4 [1.0e — 308, 1.01e — 308], HJEIX
L SV OB R AR B )

AR AR E A XA, O] A e, AR R IR PR S Sk A, Rk
AN IE R 5 Ul I R A 22 500

ro=a, wp=ax1th, k=1 n
A
rp,=a+kh, k=0,---,n
ﬂ*h:bga

fi#: lna =0,0=8,n=9. AP, FATATLAHE T &R (HMatLab)
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Tk+1 =2k + h Tr =a+ kh
0 0
8.888888888888888e-001 | 8.888888888888888e-001
1.777777777777778e+000 | 1.777777777777778e+000
2.666666666666667e+000 | 2.666666666666667e+000
3.555555555555555e+000 | 3.555555555555555e+000
4.444444444444445e+000 | 4.444444444444445e+000
5.333333333333334e+000 | 5.333333333333333e+000
6.222222222222223e+000 | 6.222222222222221e+000
7.111111111111113e+000 | 7.111111111111111e+000
8.000000000000002e+000 | 8.000000000000000e+000

A CLE B8 Ry U EE 2R — Mok R . X DRAES Ry sy B R AN B
e, FL5IEIRZERZ. MatLablffir4 x=a h:b { x=a+(0:n)*h #f
A HEE M7 USSR AT CUE B AN 7 A FE 191 138 vT DA
H, Bltn(a,b,n) = (0,1,10).

function ex15
format long e

a = 0;

b = 8;

n=29;

h = (b-a)/n;

x(1) = a;

y(1) = a;

for j = 1:n,
x(j+1) = x(j) + h;
y(j+1) = y(1) + jxh;

end

[x’,y’,(a:h:b)?,a+(0:n)’*h]

6. SN ATTPEA, X AVEAT SUAT R R 45, A543 AR AL 485 E A K /N 1
iy A
fift: FATRT L i i s B,

= sort(-abs(diag(A)));
A(v,v);

[u,v]
A
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Hh ARGENTTRE . sort ek Bk [u] A [ 519 W/ BRI R HEE P
[ 5 R A St ) R A . BT I XA B T AR AREAT SR
5 AT S A A MatLab A7 (1, XM 5 SRR ATl DLBE  (EAT LA
HARAT VA B R R o 249R, JRATTH T AT (a7 Sl P yds b AT 4n 1 B A (AR
FFAHERE R ZX A M)

n = size(A,1);
for i = 1:n-1,
for j = i+l:m,
if abs(A(i,i)) < abs(A(j,j)),
AC:,[1,51) = AC:, [,11);
ACLi,3],:) = AC[G,1iT,:);
end
end
end

Hodr, ABFERAT S A B IH 2 5 HoAth i SEHE S RT: IX BRI T Z i
i AR &

AR = (0, 29, - ., 1) M EuclideBH0E LA |

1
n 2
e (z )
=1

RGPS, U AR T S b A 3 T i .
fift: FANEZR], Yool BUSE A~

()< (() )

B 4% MatLab it ‘5

el = [[(l2(1 :n = DIl 2(m))]|,
BT LS A A 4 B ) RS UL, %4 T = (o0, a), AT LLSE AL
ot B LM RE R R L RS e, AT Bk (1, 22 ) 1
ORI oo (R R, Mo S, VBT, 3658 T
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function s = nrmv(x)

x = abs(x(x"=0));
n = length(x);
if n==0,

s = 0;

elseif n==1,
s = abs(x);

else
scale = 0;
ssq = 1;
for j = 1:n,
if (scale<x(j)),
ssq = 1 + ssq * (scale/x(j))"2;
scale = x(j);
else
ssq = ssq + (x(j)/scale)”2;
end
end

s = scale * sqrt(ssq);
end

P b, OB R IBLASEL  fdhrm2 BT80S 0, T R MatLabsk
WHR R BEEF . XTI CKRERANSH, w] LA M
uli http://www.netlib.org/blas/dnrm2.f.

CE AR 6 WK + be 4+ o = OFIHL, 7T BIE A RUERISR AL
o = LEP SR o« = ——2—— RFLAUSARED

MBI BN RO, % — 08t — ORTEWL, JE3d FAIHHI Tk
i

a b c

6 10 -4
6e+154 | 10e+154 | -4e+154

0 1 1

1 -le+5 1

1 -4 3.999999
-lel55 | -Telbb le+155
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fift: XBRMBET =AM B8, RRAXPHIFR S, BT 4,
A AT RED? — daces 7 EURHHAR A S IFA L B BEXSIXFMG O, AT
LIS R I R BHEAT VA Ak, RIHE DT AR R AR AR A RO 4 B i K1
OB FLUOE T SRARPOR BE I Il . e = 0B IL &8 43 i U RID ) B AR
FEAHINGE G0, PIAR AT AR tH B S AT R BOM sk 32 5, AR i A0
TR B SO AT AR 59 4h AN SRR A s0R A3 IX MR . (80w LUR) 6
ik (Vieta) @ F. ) feJm, A = 0800 = OIS I . SAFEFU T :

function [x,flag] root2qe(a,b,c)

if nargin==1,
c =a(3); b=a(2); a=a(l);
end
if a™=0, % Solve 2-order equation
M = max(abs([a,b,c]l)); % scaling
a =a/M; b =b/M; c = c/M;
s = sign(b);

if s==0, s = 1; end

x1 = (-b-s*sqrt(b~2-4*a*xc))/2/a;
x2 = c/(a*x1); % avoid darge error
x = [x1 x2]7;
flag = ’two solutions’;

elseif b™=0, %' Solve l-order equation
X = - ¢/b;
flag = ’one solution’

elseif c7=0, % nonzero constant
X =[1;
flag = ’no x _is assolution’;

else % equality 0=0
X = [1dy
flag =*all x are solutions’;

end

KRR 3K
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a b c T T2

6 10 -4 -2.00000000000000 | 0.33333333333333
6e+154 | 10e+154 | -4e+154 | -2.00000000000000 | 0.33333333333333

0 1 1 -1

1 -le+5 1 99999.9999900000 0.0000100000

1 -4 3.999999 | 2.00100000000007 | 1.99899999999993
-lel55 | -Telbb le+155 | -7.14005494464026 | 0.14005494464026

9. ELUN T MIEHMESe, = &, 25 = 5, w1 = 225w, — 05w 1. KAMII

MR g — Lot N FRRIT S A2 US4 B4 B
B0 JFRIEIN . (B % H A AL FTAIAA G MR
fig: U F IR JLATMatLabifi b, 0] LUH-E /A0 6 0

x(1) = 1/3;
x(2) = 1/12;
for k = 3:200,
x(k) = 2.25%x(k-1) - 0.5%x(k-2);
end

XA HH I HT60T ] iy 4 plot(x(1:60)) 1 BT 4 & 4n T (5 ) H 51 2 1,
20038, HIAGH) LIRS E NG T . ) Sk, S TERE R, o)

WA Ry = ad™ + c2Mli R BHEOCR . I A VIHE vT LA R SR g+
%ﬁCbCZ

4™ 42 = %;

1472 + 2% = LQ



10.

www . hackshp.cn

WSk e = 3y = 0. L, ZEVFSEHLAEE, AL R AR B (R A7 10
PRk, BA1E LHIE Ry = 4™ + 25, HRidey = 3GHSEHLA R
[ 4y Ticp e MEAER SRR IAL. kR KA 2" R BT, Bl
BT LOWEEE], MIXANETFAG, BEAKTFIREIY, DA ca2 Y, A H TRk
Ko Tierd ™ MK

WATCANLTF RURSE, BT 5 167, REKME 5200, Bridfrs H1462, s
RACE 1007, THHER LR SE P S8 R R 2 DA R, HER
AN IEA 2 KIS IR ES, ARG B Mg 2 2 /07

fi#: ZARGE NPT B(FREAN) AT LU et K

+27 x (0.oqagaz -+ asa),, |p] <2 —1,p€Z,a; € {0,1}.

Horp, ZRORBHE, o =1, Brduh1000. % ENL s I RURoR
A (), FEAHRT R ZE 3 AL -

z — fl(x)
f(x)
ERERWIZ RGN ST 15 R 160 AT . 1% RGP RER 7S AN B KL
221 & 10°0%, T AR R (A 4aXHE D I AR 1 H 2~ ) ~ 107308,

IR G b SRR Vi A oh A 10° 03110308,

B2 P -

2p—1—52 52 15.6
=2 =107,

ler| =

AT MO (2-9)

T sinx CcosS ¥
0.70 | 0.6442176872 | 0.7648421872

0.71 | 0.6518337710 | 0.7583618759
#%2-9

FH 2R R4 4% Hsin 0.705 8 cos 0. 7023 LUE -
fi#: SeKsin 0.705/IELME . LM EREA XA

Li(z) = g5700% x 0.6518337710 + gL by x 0.6442176872

= 0.76160838x + 0.1110918212

8
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¥ix = 0.705/C N, B
sin 0.705 ~ L1(0.705) = 0.6480257291.

FF>Kcos 0702 UE . FHLAMERRE A XA

Li(z) = 557000 x 0.7583618759 + bg—i by x 0.7648421872
—  —0.64803113x + 1.2184639782

e = 0.702/L N, Eif§

c0s 0.702 = L;(0.702) = 0.76354612494.

- SR RE PRI PR R (K 2-10).

T 0.4 0.5 0.6 0.7
sinz | 0.38942 | 0.47943 | 0.56464 |-0.64422
#2-10

W09 FH e 55— i {E >Ksin 0.5 78911 I LU
fift: W Rixg = 0.5, 21 = 0.6, TGk~

Li(z) = 5% 053%0.56464 + %=CG x 0.47043
— 0.8521a + 0.05338

P = 0.578914C N, B4
sin 0.57891 ~ L1 (0.57891) ~ 0.54667.

R, FEPA) L AEH A N B o = 0.5, 21 = 0.6, x5 = 0.7, T {53sin 0.57891(K)
IEME KA

sin0.57891 ~  Ly(0.57891)

 (0.57891 — 0.6) x (0.57891 — 0.7)
= ( (05— 0.63 < %0 5—0.7) | X 047943
0.57891 — 0.5) x (0.57891 — 0.7
0605 x (06 —07)  x0:00464
(0.57891 — 0.5) x (0.57891 — 0.6)
T o5 x (07 —05) X 004422
~ 054714,
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WRIL Mg = 0.4, 21 = 0.5, 253 = 0.6, Nsin 0.57891 VT LU A

sin0.57891 &~  Ly(0.57891)
(0'575)9.}1 —05) x gg 2789016) 6) » 0.38042
+(0'57(%9é = 8 i gg 2759016 0-6) + 0.47943
(0.57(%9(15 —04) x (8 2789015) 05) » 0.56464
~  0.54707.

R4 E BUEAR (R2-11).

f(z)[1]9]23]3]259
#2-11
(1) P32 R R s
(2) F A e 22 oK H f (4.2) B AL,
fit:
(1) ZrEHN
z | flaph B 2R | PR | Sz | UM =R
0 1
8
1 9 3
14 -2.75
2 | 23 -8 1.875
-10 8.5
41 3 34.5
128
6 | 259

10
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(2) a2

N(z)= 148z +3z(x—1) —2.75z(x — 1)(x — 2)
+1.875z(x — 1)(x — 2)(z — 4),

oo = 4. 200N
£(4.2) ~ N(4.2) = 4.696.

4. ZHRp(a) = 2* — 2® + 2% — x + 1 FHE(F2-12).

r |-2|-1]0|1] 2|3

p(z) |31 |5 |1]1]11 |61
%£2-12

Wtk 2 g(x), EBCTPIME(R2-13).

z | -2 -1 0 b2 | 3

g(z) | 31] 5 |@A1| 11| 30
%2-13

fi#: H1382-12, R2-13A Hip(a) < g(z) B 02 = 0, £1, 22 MR, FrEAnf#
p(r) —glr)= Az(r — 1)(z + 1)(z — 2)(z + 2),

fiw = 3N, 1A= 2, FiLl

q(x) =p(z) — %z(m — (x4 1)(z —2)(z+2).

5. QRAIWT N R EE R (R2-14) £k B A=k 207 Wl 1ERE .

*2-14

11
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filt—: AFRELP DY, AWie = —1,0, 1, 2P g0 = (i 2 ik
Lz)=4+T7xz+1)—z(z+1) —z(z—1)(x +1).

DAk i 48 22 T e — 1k, BT DL e = —2, 39§ i Ly = L(w), I AT LA
WriX gk BT AN =k 20, TUXSEHEALKRA T =K 20
Ko o= —2,310A\y = L(z), 2 lfHy = 1, —4, Prolx 5@l afhsek g —4
—IRZI.

fiff —: LIRS ZE R R AR

o | Flae) | VRS | s | =Hrosr
-2 1

3
1 4 2

7 1
0 11 -1

5 1
1 16 -4

-3 1
2 13 -7

-17
3 -4

W =B 22 W48, BreleEf sk 8 —A =k 250,

WA AN 20 FddEAE 2 T AE(0, 2] FiEiTe ™, AR RS A PR ey
fift: LR IR

(21) 20
Rao() = T O ]~ ),
T k=0

Hr, fo) =e®, fO(2) = —e7, ENT052200. B,

FEVE] = e~ < 1.

12
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%ﬂiﬁlﬁ%'ﬁwo, Ty, xQOﬂ?_—J‘EEE/J N+ k # 10,

max (2 — 2p) (2 — T20-1)| < 1;

Mk = 1007,
|.l’ — .T10| < 1.
T
1
|R20( )| < 57 21'

ESNI: P B U | B L] U

- BOIFER (1, 2] 10 AT 4005 KLU 22 IR B KL f (o) = Ina, 5%
FERRL D
ﬁ:&x:%+ﬁaﬁ*%:Lh=50§<< 9. HE(E AT

R(z) = R(zo + th) = 101 thH
Hep, ¢ F152200. BAf(z) =Ing-f10(2) = - 10,)5)?14

LA < 9.

_ 1 4.5° 1
Rt < —— —k = .
} ( )1 10 . 910 Ig| | — 10 910 10 X 210

W), L), (@) & Phag, 2, - - 2, BT RUInIROEAR SR E Z T, IR

2 (k=0,1,2,--- ,n).

8
&
O

!

ks A2 Ko, @y, - - - 2 AT S AP HIndR R E 2 000, Aida A 5 gl
H SRR 2 . il e 2 e v n] Al <5 4104 .

AR BB () 7E D K ORISR S B, Hf(e)] < M, AR fER AT
B VR MR, R E AN %Mh?. W f(x) = sin(z), HANIZ KA Heff

13
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T PEB I A KT 5 x 1075,
Uk ZRVEHR{E AT

r@) = T8~ w)a - ),

U RV AE TP ASEFEE Y miao My 8], T

o = a0 — )| < (1 — 0"
DAL, )
R = L o g < M

1i f(x) = sin(z), /JHN[f"(x)] = | — sin(z)| < 1, fﬂf%iﬁi%%ﬁjiﬂ:% x 1076, 0
KA /DB LR <4 x 1075, Blh <2 x 1073,

E‘%nf(x> = 'T8 _'_I.S - 327 ;J%f[307317 T 738]7 f[307317 T 739]'
fi#: ROAX TAEE T xo, v1, -+, 20 H

f[x(]vxlv"':xn]: ’

/E\EPEZEIL:CUO,%,“' ,an)T@/ETIXIEﬂEPE‘J*/I\'ﬁ JHS,

A
f[30731>"'738]: ]l :17
. o
f[30’31’ .. ’39] — f 9'(6-) =0.

Welo(z),l1(x), -+, L (2) & Bhao, T, - -+ 2 T REIRIRIEARIHE 2 T, Xn =
1 H B IE

SR JEAHME R nfE AT Fid %5,
UE: 4n = 1, Iy(z) = ;CO__?I, L(r) = é__?o, Bt hlo(z) + 11(x) = 107,

T AR, AL LU My = 1 dfE 2 0, AR HC
KinCEAE 2 305, 3 e 2 0 A ME— e T g e i =434

14
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2
m.%ﬁﬁ%ﬁ*¢£&ﬁ%@ﬁ,E/fﬂ@WME¢;
0

3+ x — 923, 0<z<1,
o]

a+bx—1)+clx—1)2+dx—-1)3 1<x<2
fi#t: tHT f () = IRFESR R B, I DL Z0 i A2

f(1=) = f(14)
f(1=) = f(14)
f(A=) = f(1+)
CIES;
a= -5
b= —26
c=—27.

2
KA f"(x) = 2c+6d(x — 1) = 6((x — 1)d — 9)4 I:‘E%ﬁ:/ [ (2)]Pdat/N, B
0

1 [? 2 1
oo [P = / (0 = 17 + 60~ 1)d + 81 = S — 9+ 81,
1 1
S MBI fd = 2L, R 1 3
34z — 927, 0<z <1,
flz) = 27
=5 —26(z = 1) —27T(x — 1)’ + S (z —1)%, 1<z <2

13. FHEES 4R H R 2- 15110 BAR = R 44 E .

z|1]121314|5

yl0o|1]l0]1]0
%£2-15

fid: FIH BRSNS E. BX%fAd = 6f[1,2,3] = —6, [ Bdy = 6,
ds = —6. KTZHM,, My, M3 = BH TN

2%0 M, —6
%2% M, | = 6 |,
0%2 M —6

15
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XA TR

;

-1+ @), v e[1,2]
s(z) = ¢ g%(B—xP—{—g(x 2)34——172(3—55)—7%(:5—2), T € (2,3 |
S4—2p 2 —-3P - 8-2)+ Bw-3), ze[3,4
| —26-2+206-0), v [4,5]
HEEEg e, 18

(21 + B ), re L]
) He-2p-Ra-22- 3@ 2w, ve23

s(z) = < _%(x_3)3+%§(93_3)2’ cedl
| B —4P - R -9+ 3@ Hh+1,  ze[4,5]

CERH A -1,0, 1B S IREFE &R (= = (1) = 0, s(=1) = s(1) =
0F1s(0) = 1.

f#: My =s"(—1) =0, My = s"(1) =0, 2M;, = —6{# M, = —3. 1R[] [ IRPEL I
A3 F

AU B, 202 =M R AL

THHEPLSE 8

- % W R Brarctan o7F X [8)[1, 6] (114N 25 BE 5 E R 10K 2 T, $TED X
A2 IR U R 10 R AT BN A 2 T Sarctanz 2 278 X
[3[0, 8] 11334 B A LA, ik AEA AT A B 18

e SRR R, A R A 2 U o B arctan o7 4 A B IR

function ex215

n = 11;
x = linspace(1,6,n)’;
h = (6-1)/(n-1);

16
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y = atan(x);
% form the differences table
for j = 2:n,
y(1:n+1-j,3) = diff(y(1:n+2-j,j-1)) / ((j-1)*h);
end
% newton coeff
y =y(,:);
format long e
fprintf (’\nthe coefficients of Newton interpolation is:\n\n’);
fprintf (°%12.9f ’,y);
pz = [ 1;
v = linspace(0,8,33);
for t = v,
z = y;
for j = n-1:-1:1,
z=z* (t-xG)) +y({;

end
pz = [pz zl;
end
plot(v,pz,’g*-’,v,atan(v), ’b+:);
fprintf (°’\n xi p(x1) atan(xi) error\n’) ;

for j = 1l:length(v),
fprintf (°%12.6£%12.6£%412.6%%12.6f\n"’, ...
v(j),pz(j),atan(v(j)) ,abs( pz(j)-atan(v(j)) ) );
end

T+
. b E
I
P
e
+
-

MG BT BN A, #n] LUR BULE ORI X R] [T, 6], 44717 s B4l fE
2 A R Atarctan o I E AN ZZ 1R/, AR DX AMHZ B0 . D] DLAG HY &5
W M, AR ROR LA AS

2. WEESCh gy I ROE Z R INEER . BN, THEHER2-16M 2R, IF ULk

17
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12 2-16 X9 B 2 T 3

z|1] 2| 3 | -4 5

y | 248|272 | 1182 | 2262
%£2-16

figb: A EIIRERAF A 407l chashang . mf)SCF, FFAEAT AT HIZAT

> x =[123 -4 5]7;
>> y [2 48 272 1182 2262]°;
>> [p,q] = chashang(x,y)

BTN
p =
1 2 46 89 6 4
2 48 224 59 22 0
3 272 -130 125 0 0
-4 1182 120 0 0 0
5 2262 0 0 0 0
Fl
q =
2 46 89 6 4
Bt PAIX AN 22 T 2 0A)

p(r) = 2+46(x —1)+89(z —1)(x —2)+6(z — 1)(z — 2)(x — 3)
+4(z — 1)(x — 2)(x — 3)(z + 4)
o
p(r) = (((4(xr+4)+6)(x—3)+89)(z —2)+46)(x — 1) + 2.

X )[=5, 5] E20ANGERE T A, HRH R (2) = (2 + 1)~ 208 4 i 22 10
Kp(x). FTEPH f(2)Fip(x) FIETE, MEE f(2) Filg () i K I 2 o
fitt: YufRan R

18
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function y = ex217
n = 21;

x = linspace(-5,5,n)’;
h = (6-(-5))/(n-1);
y = 1./(1+x.72);
% form the differences table
for j = 2:n,
y(1:n+1-j,j) = diff(y(1:n+2-j,j-1))./(x(j:n)-x(1:n+1-j));
end
% newton coeff
y =y(1,:);
pz = [ 1;
v = linspace(-5,5,80);

for t = v,

z = y(n);

for j = n-1:-1:1,

z=zx*x (t-xG)) +y(;

end

pz = [pz zl;
end
plot(v,pz,’r+-’,v,1./(1+v."2) ,2g-=’);

TR BLE 2040 B8 (A R X R[4, 4] B EDE) 7TUE 2, X

0; A |
+%/”/ \\f

of
|

7 1

f \
. ‘

I ——

[0)[—2.5,2.5) 2 N [ 70 P A b8 B AR 0 SET, 1 di K0 22 7E 4. 8B AT, (i 72 £
1%60.

ARV SOHL B xR B D) B S O mi = 5cos(im/20), 0 < i < 20, $kil
PR f(2) = (22 + 1) 208 fd(E 2 g (z). FTENH f(2) Flg(z) M ETE . A

FRA3A 1) {4 PR AERT AT A 4187
fil: A et b Bh 5% =171x = linspace(-5,5,n) ;N

19
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x = b*xcos(pi/(n-1)*(0:n-1)");

BATJE AT LA SN B T LA 2 R BOR T KRR A i XU T OIS

.

\
y

\

o7l

o6l

osl /

ool 7 ]

o0l 1

o2l 1

LEY S o N"‘Ny\ |
———a ]
% = = = ) o T B 3 B 5

R WPE AR A, IR e BE3.4 K HC R (R ).

5. TRHEEE S (2) = (22 + 1) FEX 0[5, 5] _E 4TSS EE S 1 — IR R s (o),
FTENH f () Fs(x) IEITE.

f#: SRS (x) = ﬁ B (1) = F0.5. GF T, I H MW F e

FEn] LU ) =R FF 28I Y BORIR G o

function ex219

x = linspace(-5,5,41);
y=1./(1+x.72);

y = [0.5 y -0.5];

pp = csape(x,y,’complete’);
v = linspace(-5,5,100);

f =1./(1+v."2);

s = ppval(pp,v);
plot(v,f,’b-",v,s,’g:’);

=
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1. K AR EFEX 0] [—1, 1] B tE it — 8o in 2 Wizt
(1) f(x) =22+ 3z — 5;
@) f(r) = e

fift: (1) f'(x) =2> 05, Lr = —1Flzy =1, Wf(x) = —TFIf(z3) = —1.
L fl(wg) = 20y +3 = 5D = 3 @, = 0, fwg) = —5. Bti(r, f(20) W
R (g, fa2) ) EREB P A (2, 9), Wz = (-1+0)/2=—-L, y=(-7-5)/2 =
—6. MR -BUBIT R ESZy +6 = 3(x + 1), MR —8uEin 2 m
Hpi(z) =3(z+3) — 6.

(2) f"(z) =e* > 0T, W[Lx = 1My =1, W f(z;) = 0.36788F f (x3) =
2.71828. & f'(xy) = e = W = 1.17520, fiffqz, = 0.16144, f(zq) =
1.17520. B¢ s (2, f(21))F R (2o, f(22))3%E S B 1P 1R (7, 5), Wiz = (-1 +
0.16144)/2 = —0.41928, 5 = (0.36788 + 1.17520)/2 = 0.77154. P&t —E
BT A H Ky — 0.77154 = 1.17520(x + 0.41928), B £k ¥ — BUE I £ Wik
Api(z) = 1.17520x + 1.26567.

yexl)

R

PR x? + 3o — SAle"fE[—1, 1] BRIt —BuEin

2. A MHImI; HIEIE L R AL f () 7EIX 0] [a, 0] F A5 KAE Ml ME. W] f () 7E
la, b] EIZ AL — ﬁz@&zlﬁﬁp( )= 5(M +m).
UEBA: P X R BB SE R B PEL, 2y, 20 € [a, TS f(x1) = m, f(z2) = M.
y
f(x1) —p(z1) = —%(M —m) Al f(x2) — p(x2) = %(M —m)

21
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AT Bz € [a,b], |f(2) = p(a)| < H(M —m), BiBhay, o fp(a) KT f () K fhi
72 1. tHChebysheviE B, p(x) & f(2) M E R HE—SuEx 2 Wik,

AR (2) = V1 + 22EXE][0, 1) B/ W BUa i 2 HalA -k
T 7w 22 Ik

fift: sk — e i — B 2 Il

f'(@) = qrepe > OES . WLz = 0flay =1, Wf(e) = 1AIf(a3) = V2.
L fl(xy) = \/ﬁm% = Y2l — 04142, fift fHzy = 045509, f(zs) = 1.09868.
(21, f(20)F (22, f(22))H 554 (7, 7), Wz = (04 0.45509)/2 = 0.227545, § =
(1+1.09868)/2 = 1.04934. Lttt —Burin & H4ky — 1.04934 = 0.4142(x —
0.227545), B PEdpefE— 08T 2 Tt A p (z) = 0.4142x + 0.95514.
KA T iE I 2 BT

Ly = a+ bz, W(a,b)T 2 72

(1,1) (1,m) a Lo P (f)
(2,1) (z,2) | | (@, f) |
HAMER AR (£, 9) 7, F(2)g(x)dz. JLED
1.0000+ 025000 a| | 1.1478
0.5000.0.3333 | | | | 04269 |
b B R Sa = 009343, b = 0.4269. — AL @i £ Wl Apy(z) =
0.4269z + 0.9343.

KRS () = sin () ZE DS IR [0, 1] b5~ VIR H P 7 S 45 328

fi#: 7}*’\%1%5?7‘7551‘5%Iﬁﬁ?'3p2($) = a+ bz + cz®, WWHB(f,g9) =
fo x)dz, W(a,b, c)if &

(1,1) (1,2) (1,2?) a (1,sin(rz))

(2,1) (z,2) (z,2%) b | = | (x,sin(mwz)) |,

(22,1) (2%, 2) (22, 27) c (22, sin(7z)

22
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LAl
1 12 13| [« 2/m
12 1/3 1/4 | | b | = 1/x
1/3 1/4 1/5 | | ¢ (72 — 4) /73

2 2
bt = 12020 &~ —0.050465, b = —00T 5120 ~ 41995, ¢ = —b ~
4.1225. [A 0 ﬁﬁﬁuﬁzlﬁﬁﬁ

pa(z) = —0.050465 + 4.12252 — 4.12252>.

&N TRV, RNy = ax® + I TR, 2 AR T A%
P& (K 3-7).

r| 11011
y[31]09]|29
R3-7

fi#: VEITREA

Z?:ol Zf:oﬂff b _ Z? 0Yi
Zf:oxf ?zox? a Z? 0 27y ’
y2\ (o) (69
2 2 al \ 6 |

fiffFa = 2.1, b = 0:9. Ie/p PGP L TTHE Ay = 2.12% 4 0.9.

R IR s oA S E AW S IR (v, ), M ARXSFEHLZ LN
m(x*, y*), X B Fly* o e a My, (1~ 54
fiFe: lxﬁéfy = ax + b2 M fe /D —FIEM A B 3R (2, ) TR EZ, Wa, 0
(SRR

f(a,b) = Z(y, — ax; — b)?

EEZNS a—{j A2 Y (y; — az, — b) = 0. FAIFBR LSR5,
MAE2(y* — ax* —b) =0, Bl (z*, y*)TEIZHLZ . 151E.
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. CERAR RGP FE VBRI IRV = a + bT + cT?2840, R R3-SHIHUE, &
Ha, bl HEE

T 1 2 3 4 5 6 7

V12311221 1.80]1.66| 155|147 1.41
#%3-8

fitt: 1ETTREN

Sl YL XLTEN [ a i Vi
ST YT LT b= LTV
YSILTE ST ST ¢ S TRV
&l
7 28 140 a 12:41
28 140 784 b = 45.21 )
140 784 4676 c 214.67

15 (a, b, c) = (2.6786, —0.3401,0.0227), ¥Rl a, b, S E [ B AEE

. kB Wasin mx + b cos ma ) R B H AE /N IR IV SR RLE TR X LA Pa
R

1 1
yl-11 0 [1]2]1
%39

fi#: VEITREA

5 s 2 5 . 5 X
> iy sin ww; > iy sinwx; cos T a \ [ X yisinmz;
5 4 5 2 - 5 ’
> oy sinmx; cos T, >, cos® T b Y i Yi COSTL;

Ep

a0

fift15 (a, b) = (1,1/3).
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AL =

1. PERMf () ~ %i—ggﬁ‘]IZIi&ﬁ"]*ﬁ’ﬁ%ﬁﬁﬁi%ﬂ%%d‘:%%ﬁﬁ?Tﬂ e 7
f(@)(1 4 cx) ~ a+ b, WHX —J7EUE T g o) EA H #dE:

P | | A1)
B | 1953 | 5.82
UK 11964 | 6.95
H=Uk11982 | 10.08
PO | 1990 | 11.34
UK | 2000 | 12.66

i IS (2)(1+cx) = a+bait A Ha+br ~caf(x) ~ f(z), XU
iR R LU AR R UL, o, —a f () TECHE R (2, f () B/ — Tt & 1) i
Ty

function [a,b,c]=ex39
X [1953 1964 1982 1990 20001 ;
[6.82 6.95 10.08 11.3412.66];
[ones(5,1) x -x.*yl;
A\y;
z(1);
z(2);
z(3);
= linspace(1953,2000,100) ;
plot(x,y, ’b=*’yv, (atb*v) ./ (1+c*v), k-");

< 0T NP
o nwonowon

SRIBHIfE K a = 2.9456, b = —0.0014, ¢ = —0.00049560.

2. MBI R K T s 2 T I EeME R s = aT + b. XA R 3- 111K
W . WU B Tk E R M, b,

T 0 10 20| 30| 40| 80| 90| 95

s|68.0]67.1]66.4|656|64.6|61.8]61.0|60.0
#3-11

fi: gt

25
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ction [a,b]=ex310

T [0 10 20 30 40 80 90 95]7;

[68.0 67.1 66.4 65.6 64.6 61.8 61.0 60.0]°;
[T ones(8,1)]\s;

z(1);

z(2);

linspace(0,95,100);
plot(T,s,’b-+’,v,a*v+b,’k-");

S O N ®

K a = —0.0799F1b = 67.9593.
@y
1. i FTHERR AKX P e S48, AR ERER, HiEH IRk A

X

i -
(1)

REORE RS -
(1) [ f(x)dz = Ao f(0) + Aif(R)+ Asf(2h)
2) [, f(2)de = A[f(=1) + 2f (xy) + 3f (22)];
(3) f02 f(x)dz = Agf(0)+ %f(ﬂh) + As f (x2).

T2 € =M ESHA, (= 0,1,2), 032 f(x) = 1,2, 2%, R
NAPTAAEE, A2 REA -
Ao+ A+ Ay=2h
+ hAj+ 2hAy=2h?
+h2A1+4h2A2:3h3

i3 Ao = Ay = Sh, Ay = h. B, SKBIAR N

/ (&) o~ SF(O0) + ShF(R) + ShF(2h)
HE R ARIGRECHRE, 4 () = PR LR FIOPL, 502
QZQ?~—M4EQ At 4 8ht = i, LA . 4 f(x) = 2R
g, gein= OO0 205 gine dn 4 1800 = 2000, A RS, FiLL
XﬁAﬁm&ﬁﬁFﬁ3
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(2) A f () = 1, 2, e AONRIR AP IL, fEZ A5, 155 RE4

64 =
A(=14 2z, + 3x,) =
Al + 223 4+ 323) =

WY o o

WA = L 2 = (1 £V6), 72 = 5 (3F 2V6). WHE RN, Tl
A f(x) =23, A= 0,

il =3<—1+2<1i5£) +3<%—3 %\/6)>
(27 +81v6 + 81 -6 + 27 - 6V/0)
(27 % 546 + 36 /6.3 8- 61/5) )

—

o=

(-1+
+

—_
—
C’EJ“%\“

70,

it LAAREORS 0 2.
(3) A2 f(x) =1, 2, 2% @ RNRALAPIIL, 2 AHSE, 157 FE4

(A% A =2
A1+ Ay =2

+%$:{+A2$%:4,

\
o5 =k B T Ly, 152
4

§ZL'1(1’1 — ZL’Q) = g — 21’2,
Sk 22 56 — 3R Pha,, 1351

4 8

51'%(171 —x3) =4 — giﬂz,
BT AR 195 2] 07 R4

%1’1(1‘1 — LIZ‘Q) = % — 2.]72

%x%(ml —x9) = 4-— %@.
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JH:, 4 — %372 = <% — 2%2) Zy, El]xlx2 = %(.Tl + 1172) — 2. *Eflflxjf—%)\uj:
TR AT, 2

Ty = 8x1 — 61’?,
Az 129 = %(1'1 +x2) — 2, H
373 — 823 + 6z, — 1 = 0.

fiktle, =1, 21 = %(5 +V13), \ilifRzy = 2, 1y = 31)5(1 FVI3) KAy = %>
Ao =t VIBRIA = §, Ay = F(3F VI3), W R4 =41

(Ao, A, 2) = (3,512, (14 VI3 F VIES £ VIB,2 5 2VT5).
2RI SR A I AREIORS B B 43
2. mAHE G A, AL S RIS FR b vH R R R 2
1 1
(1) / dz (n=4); (2] / VeTisde (n=2).
0 —1

#:
(1) FFfIn = 4005 A B 2 X35

L= [f0) + 2/ () + 2/ () +2/(3) + F)
= 1.727221905,

AHIn = AME SID LG AR A K

Si = gq [/ + 45 +4r@) + 47 @) + 47())
+2f(]) +2f() + 2/ () + F1)]
= 1.718284155.

EMAAMREGMTI = e — 1 = 1.7182818284590 - - - 41 LL 8¢, 43 Wi 15 1% 2=
5—0.008940076 5 —0.000002326.
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(2) FlfiIn = 20 AR A 5L
Ty = 3Lf(=1)+2£(0) + f(1)]
= 2.368867677,
FIFin = 200 2 AR AR
Sy = FUF(=1)+4f(=5) +4f(F) +2£(0) + F(1)]
= 2.399098267
TR IR T T = 6(5\/__ V2) = 2.399529123 - - -, BT BLi% % 53 il
270.030661446 F10.000430855.

31
3uﬁ\U%Tﬂﬁ%ﬁﬁﬁ“/;;u
1

(1) =R ik A
(2) WK FIPIAESy, (245 NBE TR BB AR, U5 RN 4

W A ),
(3) FJR LRSI (53 31K) o
fi
(1) SRR (1, 328 A I~ 1, 1] 2w = ¢ + 2, 73
/ T / s
FUFH= s A

—dt
/
1

1 1
0.5555556 x (2 707745967 T 2= 7745967) +0.8888889 X 5
—  1.098039283,

A s A~ X

—dt
[t

1 1
0.2369269 x (2 — 09061798 T 2F 0.9061798)
1 1 1
+0.4786289 x (2 eI + T 0'5384693> + 05688889 x &
—  1.098609289.

Q
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(2) B#[1, 3)43 A DUEEGy, k1, 1.5], [1.5,2], [2,2.5], [2.5, 3], ZEEEAS/NX A L
MW s A, HEIEHEL, (i =1,2,3,4).

1.5 1
1 0.5
I = Sdr= [ 22
! /1 P /_1 25+ 0.5

~ 0.5 -+ 0.5 — = 0.405405405,
25—05%X — 25405 X —
3 V3
s /2 1d /1 0.5 "
pr— — l’ = -
R 135+ 0.5
~ 05 — + 05 = 0287671232,
3.0 —0.5 x — 3.504+0.5b x —
V3 V3
2.5 1
I = / L= / 05 4
ST, 7 ) 45+05¢
~ 0.5 —+ 0.5 ~(=40.223140495,
45—-050x — 45+05x £
3 Vi3
/ /3 1d /1 0.5 ~
= —_ :I; = e —
* 05 T 1 5.5 +0.5¢
~ 05 ¢ 05— 0182320441,
5.5 —0.5 x — 5.+ 0.5 x —
V3 V3

I = I + I, + I3 + I, ~ 1098537573, R4 XS #E BT = In3 =
1.098612289.

(3) Af(x) = %, a=155=8, n = 3. FIJL UM ELVE 43U T 45 5
T2k SQk—l CQkfz
1.33333333

1.16666667 | 1.11111111
1.11666667 | 1.10000000 | 1.09925926

JITEAR; 5 = 1.09925926, SKFrix = In3 — R33 = —6.469714 x 10~

4. AT T A =P SRR A5
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e 14 (o) T — kb IETF
f(x) = fla)+ f()(z—a), &€ (ab)
By, JERMAAR e BE,
/af(x)dx _ /f da:+/bf'(§)a:—a
= (b—a)f(a)+ f'(n /bx—a
= (b—a)f(a)+ 3£/ ()b - a), n € (a,b)

WA ARFR M LR A R R [ fo)de = [0 fa+ b —y)dyF(1) L5 R
BAR(2).
NS R RIE A (3). K f (e )Ex_%(aij)ﬁl‘}?%ﬁ,

=1 (e () (- E) O (- ) cean,

PRSI S HhE E BE T 15

/af(x) _ b—a)f(agb)+f’<“‘5b>/ab<l’—“;b) dz

Hrhn € (a,b).

5. W f(z) € CO=1,1], p(x) A f () ISR IRARFFEEZ T, EiAL:

p(l’z) = f(IZ)> p/(xi) = f/(Ii)a r; =—1,0,1.

(1) UERH

[ pla)ds = A1+ ) + 50 + 5 (1) = 1)
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(2) UEHIR A5
7 i 1,
[ 16 ~1) + 32 F0) + 1= F) + 3 F(-1) = /()
HASAERG L, IHHEFRE;
(3) X WK [l[a, 0], HERI%: @i = a+ih, i =0,1,--- 20, h = L@
F(2) B SRR S CHE AR N I B2 A SRR A 50 SR 2%
fi#
(1) FEBIRKEHE 2 A A (241 ey = —1, 21 = 0, 25 = 1, N5

1) + [1= 20, (0)(z — 0)]1 (x) f(0)
+ (z + 1)l5(2) f'(=1)
@)f'(1),

plz) = [1—20(=1)(x+ D)) f (-
+[1 =201 (x = D)3 (2) f(1)
+(@ = 0)5 (2)f(0) + (v = DI

PIIARRGY, TR

o(z) = $a(x —1), hizh=r(r+1)(x—1), bz)=Se(x+1),
(-1 =—-3, «hO=0, B(1) =3,
145,
(2) FERIA R (24N 40 = 2, plx) = Hs (), 1873
(6)
Rela) = 1) () = Tt aza -1y 1y

MITAEEIAR 73~ R A S IRAEOR B, HiR o=

R[f] = _llf(x)dx—/ dx—/ o (. —1)2(z + 1)* da,

R P B (R Bl (z — 1) (x + D)MEX ] [-1, ARS), A5
£
e /O, e (=11,
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Lo o

M TS [ f)do, FRES = Ho - o)1 1 E BB

55, Al

/;%2 f(z)dx

1

= h / F (i1 + ht) dt

~ h 1—75f(5521) 15f(1’2z+1) + %f(ff%tz) + 1—15hf/($2i) - 1—15hf/(1'2i+2))

I= Z f(x)dx
i=0 v T2
n—1
~ - {1—75hf(1'2i) + Ehf(96'2i+1) 1—75hf(5521+2)

+j%h2f/($2z) Tgh f! (3321+2)]
[f(a) + 25 flom) + FO)] + 120305 f(aain)
+4 R (a) < FAOT,

n—=1
' (b—a)
S E ©)(n.) = 6 £(6)

- ARG FE AR (0 = 2) M- DI S R A (n = 4) T 5

_ /1 dx
V1=t
(HERRMET = 2.62205755429213).
fi#: BB RBUE AT R, F I AR e = sint LA mOHE ] B G Ak
AW

1 x
I:f—lx/% 2fox/ﬁ

— 2f __costdt
0 \/1 sin? ¢

- 2f0 \/1+sm t
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KRB OARIEERY. HEGFERAAXA

7r/2 n
\/1+51n2 0 \/1+sm \/1+sm
= 2.603905.

PR EH-DIHEE IRBA A (4-49), n =4, wi = F, 2, =

2I@) = s
1422’

2i+1

10

/\/1—x4 /\/1—952 Z I

B A B BT 2 S, 2 s 0 P 22 W 2 AU B T R T TR
1
.%ﬁﬁﬁﬁ@ﬁyxmﬁ@XﬁA/eﬂ%ag*ﬁﬁ%ﬁwm%
0

IA x6 n$2n
R R e O i S
W IR 45
1
23y 11,1 5 -1 1 . 1
/Oe de~ 1—g+4 1549 276 — 1320 T 9360
~ 0.7468
ﬁ%|R7|§15—1xf:75%U0<1'5X10_5'
1
da
%ﬂﬁigﬁﬁﬁﬁﬂﬁﬁ%%ﬁ%ﬁﬁﬁ“/ZZ—szEk%ﬁm?
e

fit: VEALHt = NG

/ —xf / —t2:/_1 ittz’

P A T—DI 37 R A 3K (4-49)

I~ Z wif(:vi),

G Mn = 2,3, A5V SLAET, thi H ZRAE RS AME A T ~ 0.5493.
TRNHHOE, hl&iﬁmﬁﬁﬁiiﬂ%ﬂﬁﬁ

1 B 1 _1(1+ZE+ZB2+£B3+ )
4—x _ Ty 4 4 42 43 ’
4(1 4)
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NI

I e A T -
(x72 + —x>2 +—1§$2 +—i§x2~+---)dx

1 1 2
+P.S+F.7+...)’

[GV]\)
[\

2+ 1

(7)"
2 4 2 Wn =5, #3|Rs| < 5.9 x 107, 115

- 1
PR S 15D T T s DA

4
AT AMET = 0.54925.

- 73 ez st 2R SRAR 2 U s R AOK R SRR A G B R AR Y, JF Al o

R o
+o00 x4 1

(1) /Oooj‘f;dx (n = 4); (2)/_ LT (=),

fi#: (1) M@ d R A,

0.263560 1.413403

Ji s dr = 0.521756 X TR
+0.075942 x 7 36000420 4 0.003612 x L3810
+0.000023 x 121‘62-%%%81% 5
— 0.277468.
Lf(r) =t =1~ 2 M£3O (z) = _2-10! HASS 4T3
~ T+ 2 2 (@4 2)T 7R
(5% ~10) (512 2-101 225
ETE < : = ~ 0.055.
L]l ‘ or = Tor - om = 196 < 0059

SEBR B EAET = 0.2773427662.
(2) FIH &R KRR AR, FH
—0.958572 + 1

oo ar —2.020183 + 1

—00 z+2
0+l 0.958572 + 1
+0.945309 x 8 32%1230.3513519 X F928et5 1
. +
0019953 X 57050183 +2

= 0.277468.
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__2 (o) _ _2-10! IUN
:Lr_l_QamlJf _(l’—|—2)11 HIR 420

2 12 . 10!
Rf]| = ( ) (10)(77) < (51 .2 1110. _ 225
10! 10! 2 4096

SER B EAET = 0.2773427662.

~ 0.055.

10. ik m R SR A 25X
/ e f(x)dr =~ wof(xo) + wif(z1)
0
P v 4 e 0 AR 0 0l

1
IOIQ—\/§, WOZZ(2+\/§>,

1
11 =2+ V2, w1=1(2—\/§).

fitt: SRR f(2) = 1,2, 2%, e RNKAERR 70 22 sUPTIAAHEE BT AT

11, Fayid m T AR ) 83X

1
i 1{522 dz ~ Wof (o) + w1 f(z1),
U sina Lot
%%Jré%ﬁ”"/ T de,/ i
0 Z 0 &
fil: A f(x) =1, 2,27, 2ONF A, BRI iR
¢ 1
p— pu— A
Wo. o W /0 15 x2 0
p— pu— A
Towo +  Tiwg /0 1—|—x2 1
2 20, = v A
Towo + Tiwp /0 1—|—x2 9
: oy = "4 - A
\ Towo + Tiwp /0 1+ 22 x 3,

oAy =T A = im2, Agzl—g,Agz%(l—lm) o = e Lhay W 22 3 DY
G B Rl i 28 =50, BB a0 Rla il 28— 30, 73 lfe

(ZL’l — .]70)&)0 = onl — Al
(!L’l - il?o)!l’owo = Az — A
(1 — xo)ro’wy = Aswy — As,
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MEE 30 B = A 2 (1) — 20)zowo, B30 B A (2 — 20)wo, 15

Al(ZL'Q + 1’1) — Aol’ol’l = Ag
AQ(ZL'Q + 1’1) — All'ol’l = Ag.

FE AR Ot AR T 4 o, vor MERVETTREAL, iR

w = Al
— A21 — A1A3
o1 = 2
AT T AgAy

M B4

(11

o = im [AlAg — A()Ag
—mm@—%&w%mpﬁﬂmg—m&ﬂ

_ 1 1
T = Qm [A1A2 — ApAs3

/(A1 Ay — AgAz)E ~d(APS AgAz) (A2 — AlAg)}

\

BARE AN Ry = 0.7302828, ;| =+<0.4118120, wy, = 0.5866506, w; =
0.1987481.
5 Je TR H P AR A3 1A ABLEL 400 R 0.3117897H10.5826523.

SRR A (m =n =4) s A = 4) VAR )

o2 1 sin(z? + y?)
1 ~——— dydx; dydzx.
)/3/1 (r+1y)? yar // 1+ 0.5z + 0.5y yar

fi##: (L)X T-Simpson AR, Yw; = 5,5, 3,15, 15, Ma; =3+ 4, 4, =1+,

4 4
N Wi B
I~(4-3)(2-1 Z Z T — 0.04082237418.

1=0 j=

X Guasst7y, RN ARHEX B BRIy e Qu =22 — 7, v =2y — 3,

5
1 1 1
1:1/./ — dudv.
~1J-1 (U‘l"U“‘].O)
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WIE, FHARIHm = 451 GaussLegendre /A 70 (1% 4-6)

4
Z = 004082199810,
(u; + v; + 10)?

R
M*“

Il
=)

i Jj=

Horpw flu; = v NFR4A-6E15 . HE(HT = 0.04082199458699.
(2)%F T Simpson A, S w; FHI—&, Flo; =0+ %, y; =14 1,

4 4 : 2 2
sin(z? + 42)
[~(4-3)2-1 W I 0.18469441.
(4=3) );;ww]1+0.5zi+0.5yj

X T Guasstloy, Ay = 20 — 1, v = 2y — 3.

e

u+v+8
RIG, FRIHm = 4551 Gauss-Legendre 2 2 (A K 4-6)

s+ 1 3
. 4 sin <(%)2 n (%)2)
R E E Wiwj 5 = 0.18405084,
(ui + U5 + 8)

i=0 j=0

Horpw, M, = o7 /N8, HEAH L= 0.184050987.
Fisk b, RFRIMAY, 32, Gy f (s, ;) 7T U W H TS (BLUSR (2) /) il
[1SimpsontR 43 A i)

>> x = linspace(0,1;5);
>> y = linspace(1,2,5);
>w=[1424.1}°/12

>> [X,Y] = meshgrid(x,y);
>> w2k (sin(X. "24Y.72) ./ (140.5%X+0.5%Y) ) *y

[ERY

.846944068968949e-001

13. WOAEE S (2) = 5 (Ml (%4-13)

1
(1+2)
x 1.0 1.1 1.2

f(z) | 0.2500 | 0.2268 | 0.2066
%£4-13
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WA= AR (o) fEe = 1.0, 1.1, 124 RUE, IRz,

i -

BN SVAS W

ﬁ“ﬁ“ﬂ“

7€) <
MITTAF A IR 3 BRI B, BRI IR ZE R . SRR iR 724 S RIS i S =

TSR B 1 2%

G399 FH 28 JR& JT I VR AN 8 75 Yk ]

57, (=3 (wo) + 4f (x1) —
[—f(x0) + f(z2)] =
[f(xo

f(

4!

10<g<1 2 (1 + g)

)+ 1 (o)

f’”(rE )
) —4f(x1) + 3f(x2)] + f’”(£2)

= 0.75,

T

1.0

1.1

1.2

=R

—0.24792

—0.21694

=0.18596

FEHiE

—0.25000

—0:21596

—0.18783

HIRIRER

0.00250

0.00125

0.00250

S B iR 22

0.00208

0.00098

0.00187

f”(xl)

R I 22 1O (h2):
ik AR BRI

FIriA

1
h2

[f(wo) — 2f(z1) + f(22)] =

AT iR 22 h O (h?).

h2[

[ (1) +

THHEPLSE 8

39
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1. A4

|
W::4:/i sdx
0 1+

THRL IR JE e, BRI ZE/NT1078.

(1)
(2)
(3)

M2 AL AR SRR o 2t 5
F e DA T ik v 5
T A = i Em -k A 5 (4-45), AT IR R R 5

fi#t: gRAEan R
function [p1l,p2,p3] = ex415
a = 0;
b =1;
m = 2;
t(1) = 0.5x(b-a)*(£f(a)+f(b));
t(2) = 0.5%t(1) + 0.5*%(b-a)*f((a+b)/2);
s(1) = (4xt(2)-t(1) ) / 3 ;
] = 2;

Toth
Toth

Yotk

t,s,c,r store the romberg integrals,
in which s stores_the simpson integrals
while abs(t(j)-t(j-1)) > (0.6e-8/4),

h = (b-a)/m;

k= 0:(m-1);

jo =31+ L

t(j)= 0.5%t(j=1) + 0.5 * h * sum(f(a+(k+1/2)*h));

s(j-1) =04xt()-t(j-1 ) / 3 ;
c(j-2)» =(16xs(j-1)-s(j-2) ) / 15 ;
if  j>3,
r(j-3) = (64*c(j-2)-c(j-3) ) / 63 ;
end
m =m *x 2;

end

pl = 4 * s(end);

p2 = 4 * r(end);

compute the compound Guass integrals

w = [5 8 5]/9;

x = [-sqrt(15) 0 sqrt(15)1/5;
n = 5;

p3 = 0O;
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for j=0:n-1,
= (j+0.5)/n + 0.5/n * x; % guass nodes
p3 = p3 + f(g)*w’/(2xn); % guass int in each piece
end
p3 = p3*4;

function v = f(x)
=1./(1+x.72);

Horb, R AU DU AR 23 3R [l p L R p2, ey AR 73 3R M4 A p3.
Eé%%ﬁﬁﬁﬁ@@?ﬁﬂ%@mﬁ%*%m?ﬁﬁﬁﬁmuﬁm%
/L‘\I (n Q)EF" Wi = gugvgﬂzl]zl = 07\/9_5 XT:J: ﬂnﬁ/ﬂ: %Ellﬂ[a b]

é\t = bza(l' - a;—b)’ ﬁ
b 1 n
b—a a+0b b—a a+b
af(x):c /_1f<2 + 2) iEZOWf(22+ 2)

Pk, 5 X [a, b) EAEmE&ES T e = a + jhho= 22, 1

-1

b 371-9—1
J2 pdr = 5[
0

1. n

S

?*ﬁ

h h
ij(§Zj +x; + 5)

=0 j=0

.

. DR T 3R4-14, SR 1w 8218 LO.5 4 DK I &4l {5 B S 8UE. 2Rk
il 5K 2 A g 8, FF sk 2.

z |12 |3]4|5]6|7]|8
flz) | 1223434 |-1|34]2]|5|23

fift: e AT BT

>> x = 1:8;

>> vy = [12 234 34 -1 34 2 5 23];
>> p = polyfit(x,y,5);

>> q = polyder(p);

>> polyval(q, 1:0.5:8)
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1 1.5 2 2.5 3 3.5 4 4.5
645.72 | 159.71 | -84.71 | -165.55 | -148.00 | -84.46 | -14.518 | 35.030
5 5.5 6 6.5 7 7.5 8
50.190 | 29.768 | -14.629 | -58.595 | -64.919 | 16.405 | 248.186
B2)- i
1. JH e 2R K g T IR AT R4 -
( 6r1 — 2x9 + 223 + 4dxy = 16
122y — 8xy + 6z + 10xy = 26
3r1 — 13z9 + 923 + 3x4 = —19
\ —6x7 + 4re + w23 — 18x%y = —-34
f#: H AT R Mg = =2, may = —3, mgrs WNBEE L = DUAT AT
( 6x1 — 239 + 23 F 4z, = 16
— dxy + 2z37+ 224 = —6
— 1229 "+ 98x3 + ra = —27
\ 2x4 '+ 3xs3 — l1ldzy = —18
AT M LA mgy = =3, map = SINEIH =, WUAT EA
( 6y — 229 + 223 + 4y = 16
— 4dxy + 223 + 224y = —6
203 — bry = -9
\ dry — 13xz4 = —21
H=ATHR Amyy = -2 B AT B
6r1 — 2x9 + 223 + 4dxys = 16
— 4dxy 4+ 23 + 224 = —6
203 — bxy = -9
— 3y = -3

\

MACKIE Gy =1, 25 = =2, 20 = 1, 1 = 3. R EHze = (3,1, -2,1)T.
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2. AT ICER @ Rk g Rk T A

;

r1 + 39 — 23 — dxy = 3

201 + 6z — Tx3 — 102y = -2
—r1 — X3 + Sr3 + 9xry = 14

\ —3r; — bxy + 1bzy, = -6

fi#t: FlToom LR, EEHA E oo -3, MR DUPIAT,
IFH R HIHAMITR, A

;

—3r1 — 5x9 + 15z4 = —6
%zg — Tzj = —6
3oy + Baz + dzy = 16
\ %a@ — 2x3 + Tyt = 1
A FICEAESR AT, HIEHES A ERTER
(30, — by w5z, = —6
< 3Ty — (lag = —6
%Eag + Az, = %?
\ %1’3 + g = 4

5= AL YT, BRHE A

/

—3£U1 3 51’2 + 151’4 = —6

< %I‘Q - 7373 = —06
%ZIB + 4.]74 = 32—5

\ gu = 9

MR AE, e T 43R & he = (2,3,2,1)7.
3. MR ARKERI R =M. A= LU, KAEITFEA:

5 7 9 10 o 1
6 8 10 9 n | |1
710 8 7 o | |1
5 7 6 5 T4 1
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fi: A= LU, #REES.2075

1 )
1.2 1

L= . U=
14 —-05 1
1 0 06 1

KLy = b, b AL, WY y = (1,-0.2,—0.5,0.3)". Kfi

fit & © = (20, -12,-5,3)T.

4. AT IV S N IR A A R4 -

5 —1 1
-1 5 -1 T
-1 5 -1 x3

-1 5 —1 Ty

-1 5 Ty

fi#t: A= LLY, FIHH 540015

2.2361
—0.4472 .2.1909
L= —0.4564  2.1890
—0.4568
PEPIAN AT 5
Ly = b
LTy = y
= EIES

2.1889

w

14
35

—0.4568 2.1889

y=(1.3416, 3.0125, 4.2828, 7.2897, 17.5112)7,
2=(1.0000, 2.0000, 3.0000, 5.0000, 8.0000).
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5. MIBELVISRAR ik dett i dd

2 1 7 1
121 B 0
121 z | =10
121 T4 0

1 2 s 1

fift: IS5, BRIRFE R

[y ="0b =2, Z/lzdl/ll:%, ulzcl/llz%a
lzzbz—CLzUl:%, y2:(d2—a2y1)/12:—%, U2=C2/l2—%,
lgzbg—a:wz:%, y3=(d3—a3y2)/l3=zlp u3=C3/l3=§p
l4:b4—a4u3:%, y4=(d4—a4y3)/l4=—%, U4:C4/l4:%7
ls = bs — asuy = g, Ys = (ds — asya) /15 = 1,
LA

T5s = Y5 = Ls

Ty = Yro s = —1,

T3 =Yz + uzry = 1,

Ty, =Y — UTy = —1,

T1 =y — urre = 1,
e A AR ) B e = (0, = 1,1, -1, 1)T.
6. MRS TR eI R K W R TRl
l’1+3$2+2$3—|— LIZ‘4:7

41’1+2£L’2—|— l’3+21’4:9
21’1—|— ZL’2—|—2£B3—|—31’4:8

flf1+2f172+4f173+ 1174:8

f#: WIGTabr Rl = (1,2,3,4). B nE(3,4,3,4). EEEMIESRES ZA
AR N THES— N EIC R, WU A

lag, 1| . 1421
Pll .y —1,92.34% =42 -2 _
{ Sl,- ? y Sy 3>4a3a4
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BN R K. KRS PR IR, B AR E A FO R, X
AR L = (2,1,3,4). )G, AR K

5 7 1 19
05 71 3 1 T
42 1 2 S I
00 3 2 || a I

3 15 1 93
05 7T 3 T4 T

b, WEEEL 3FALT I L AR .

|al2| 5 3
c1=2,3,4 0, =
{Sll 68

BoANERR, BUARE, 1A= (2,1,3,4). B, Ui BEA S
Jitee WMEE, TR

5 7 1 19
05 71 3 1 T
42 1 2 e 9
00 %7 2 | [as I

97 1 29

=20, MEEE3FA4T I ERAE .

: 1 27
15 : 4 — -
RO E

5 AR R OK, B R Eoe T RO SR U R . XA AL = (2,1,4,3).
HEJa, TTREARR:

5 7 1 19
05 1 3 1 I
42 1 2 | |9

MR I, F R B A TR bR &L = (2,1,4,3), A=A Jr R Hay, P4
JikeR s, 5 ANITRER Wy, S thaf — AN AR ey TSR] 75

I‘4:1, .T3:1, .T2:1, .lel.
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Dk, J7 R4 IR 1) 5 -

r=(1,1,1,1)T

7. 4 U EONRRIEE =X AR R AR T 5 5L 0 R v A 2, e

ar B
B as B
Ba az B3
672—2 Qn—1 672—1
ﬁn—l Qp

fi#t: FeHNEED RN A= L- LT T AR =X s, R R sk it
W, AR LIE N IE A PR AL N = AR
01

M 0y
L= 72 05

Tn—1 en
F IR R AR, P

th=/ar,
Y1=051/01, Oo=+/2 — i,
72252/92, Os=+/ a3 — ’722,

Tn1=0n1/0n-1, On=v/cs —72_,.
PENs s RERCINEI
O = Vou,
i=1,2,---,n— 1314

i = Bi/b;
Oi1=+/ g1 — 7}
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8. HHIR A A0 2R S v 25vA3 B ARAA K% (Hessenberg) 7 A F

ap; Qi - Q1n
a1 Q22 - Q2n,
A= a32 a3n,

an,n—l Qpn

oy E= SRR AR
fit: 52k, Waia| = max o)

Wi, =1, EFRAEATER; Wi =2, MSEUT S F2AT8He, RGN 24T
W2, e

1 1 1 1

off ol oy o al) )
2 2 2

0 ag; a§3) aén)
1 1 1
NN

ash .y afl
. 2 2 M 2 1
Fb, W] = max o], (88 = ofy).
WiRiy = 2, TEFAEAT A Wiy = 3, WIZE2AT 553178 He, SRIGAR 5317
Mk, nfg

1 1 1 1 1
(agl) agz) ag?’) a§4) agn)
2 2 2 2

0 af) a%y af) - af)

3 3 3

0 a§3) a:(a4) a:(an)

2 2 2

afy ) - af)

(2) (2)

Bhs Mol = max fa), (%Rl = 65

WKy, =k, THAEITZH; W, =k + 1, WEEHMTESE + T8, RIEN
Xk + 4TI 25,

IR —EAME 20 — 120, FHessenberg®iFE AR T = MAEFE,
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N
1. HEEAESRIR MR Lt fe 4.
10?171—'— 4flfg+ 4?173:14

4$1+10$2+ 85(73:12
4x1+ 8x9+10x3=14

(1) 7355 H Jacobiis X, GSIEM, SOREA(w = 1.35) IAAUR L
(2) FIWr Fid =AM IR St I 2
(3) M SIS A S T ST AL R, KA AL

1
(k+1) _ .(k) - 1 —4
|E3 W < 5 X 0"

fift: (1) JacobiifCrs = .

=114 — 40 — 42
(

I
e =512 - 428 382)
(

x;ﬁ&) f%(14——4x$)——8zgﬁ)

GSIEAHS
k+1
V=g (W 40l — 4o
G- i o)
SORIEfHE
x§k+1):ng)+1i_?(3ﬁ')(14 _ 10:L'§k) _ 41,%1@) - 4g;§k))
xgﬁqx_xg»+Ji%5(l2__4xyﬁd)__10 (k) _.8xgﬂ)
x§k+1):xgk)+11%5(14 Ax (k+1 —8 (k+1) 10z (k)

(2) T REGEFEARLXARN,  H & B o0y 31 X205 %5 FDy = 10,
Dy = 84, Dy = 296, # AR B ASRRIARIEZE 1. KL, GSEEAUHISORIEAHS
e &

10 -4 —4
2D-A=1]| -4 10 -8
-4 -8 10
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W H AT 152D — A =AWy 313X Dy = 10, Dy = 84, Dy = —216,
2D — ARNERFRIEEFEME . tHT ARXNFRIEE R, H2D — AANKFRIEE, B
PLJacobiik Ak L.

(3) WMAIME2® = (0,0,0)T, GSJ7¥EMSORIT V£ 43 ) £ ik 237k F141% Q15
#1223 = 04 = (1.0000, 0.0000, 1.0000)~.

2. 9 Jacobil ACFIGSIEAC K iR b2k Pk R4 -
207 + 2x9 + 3z3 = 24

1 + 8xy + r3 = 12
2?171 — 3372 + 15?173 = 30

WAME2© = (0,0,0)T, KEHHEVNEUS DUAL, FEEHS WX BN LA
WSk
fil: JacobiilEfTHg =L

2= (24 2000232
(

20
k+1 k k

x2+) g(12—x§)—x§))
=L (80=221" + 32")

GSiEAUHE -

2 (24 — 22 — 32Y)

$gk+1):%(12 _ x§k+1) _ $§k))

x§k+1):T15(30 _ 2x§k+1) n 3xgk+1))
R U] 2 AR B B A A% R o DL B, B BL SR TR ARG Sk AU A% 2 # i
S WAHMEZ© = (0,0,0)7. K Jacobilk A, MIEACT VR AT #5395 1L RS B Bk
[F12(M = (0.76735,1.13841,2.12537)7. # RHGSEA, WHESIK AT 75 2195 2
JEESR A2 = (0.76735,1.13841, 2.12537)7.

3. X IRk T R
r1 + 229 — 223 = 1
T + To + T3 = 2
21’1 + 2!L’2 + Trsy = 3

20
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5399031 18 Hl Jacobiis AU GSIEAC M 4
fi#: AR IEAGARIEAERE, X5 AR E ARG AR, X T Jacobidy
%

0 -2 2
B;=DYL+U)=| -1 0 -1 |,
-2 =2 0
FORFAE 2 T
A2 =2
det(\l—By)=|1 XA 1 |=\.
2 2 A

It = Ay = A3 = 0, p(By) = 0, FrlJacobiiEfC 2N . X FGSIEA, &

0 —2102
Be=D-L)'U=] 0.2 --3 |,
0.0 2
HARFAE 2 120 A
N 2 —2
det(A\l = Bg)l={0 x—2 3 [|=XX—-2)~
0 0 AX=2

I, AL =0, Ay =X3=2, p(Bg) = 2 > 1, FTLAGSIEAC R K1 .
4. RAEXT FndE ) Eafg iR L R

[z llco <[]y <nl|#]]oo,
[z llce<llzll2<v/7 - 2]l

—= el <lall <]l

E: LSRR T A S

Q‘

7)o = max |z = ||,  (FERAIRIRi EIEIERKAE),

1<i<n
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n
[EI
i=1

n

lalle = | > lil.

i=1
RSl
[£]lo0 = lzio| < 2l < nlwig| = nlllo;
[HBEEIERS)
(I3 = |23 * < 213 < nlai | = nllzl,
PIIF )T

2lloe < llllz < V- [[2]loo;

AT PANEE S, T

n 2 n
el = (Zl-w) S P
=1 =1

(iU agkE: X
vﬁﬂﬂhéwh;
i 2 T )
leng <Z |372|> )
i=1 i=1
W TT 7 R
[zlle < |zl
(RN VARG '
VEWMMSWMSHWL
CUEE: X THRETEL, AR Al < 1, W)
1
I+ A7 < .
0+ 470 < =

UE: EYCUEWIT + AREARRY R (H SRR
BT+ At ay b, WSE RGN TR (T+A)x = 0B A% Me # 0, flz = — Ax.

52
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P R, #|l| = [[Az] < A - llz]l. i F ] # 0, BiBAA] > 1, 7
Ji o
BRE
(I+A) NI+ A)=1,
H I
(IT+A) ' =T—(I+A7A

P L AT
I+ A7 < T+ +A)7 - 1AL

Pt AT, 1
1— [l A]l,

(7 +A)7 M <

BT A = b, o Al X RROE 2 KB (R ARRRIEER A2 : 0 < a <
MA) < B3), @ FER AR

2D — (k) w(bt Ax(k)), k=0,1,---

W 40 < w < %w, R RISk
TS e S W =TT
e — (1 — wA)x® + wb.
WA FEB, = F=wA. CARInMEIE R0 < A < Ao < -+ < Ay < 8,

WIB IR E AL — w1, 1 —whg, -+, 1 —w,. M0 <w< %Hﬂﬂ H

l—wh>1—-2.8=-1, i=1,2,--,n.

2

3

HTw >0, >0, KkFEKA
l—wh <1, i=1,2--n

PR Fi=1,2,--,n, |1 —wh| < 1, Hatdp(B,) < 1. RIHEUREL.

93



www . hackshp.cn

7. R P

1 a a
A= a 1 a
a a 1
T —05 < a < IZIFEM. 24-05 < a < 0.50, HJacobitk UK MAr =

b SR o
E: HFE AR Y 327 8 -

D=1, Dy=1—-a? Ds=det(A)=(a—1)*2a+1).
H—0.5 < a < 1A[#EH Dy > OFIDs > 0, K 249—0.5 < a < LI &5 FF IF 52 1.
0.5 < a < 0.50, AIEE H2D — AW 2 RIZRBEERE, JOESH ol —a,

D2 TEE ) BT L JacobiiB ARSI, SEbr B, #4=0.5 < a < 0.5 FHFFAR
PR AR TR, B a] DAHE S Jacobiiks A QIS .

8. UEWIXSGSIAH

o) = 24 gl o - 20

oo’

n 7—1
o, o= max (Z S |b,~j|)> XL E GSIEARA I LR .
=1 =1
W WGSERN J
2+ — B ®) 4 g
HHB =L+ U, LB T =M, ULBR E =M. Hitd

2* D = L) 4 ga®) 4og,

A
2™ = La® 4+ U2V 4 g.

P AHIAT
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B — 2| = (ot — W), WA
2t —g®) = |2ED g0
i0—1
- me kH +wa
Jj=to
< i ™ — 2Ol gy - ) — o
Z()l n
(Hehty, = Z|bm| wig = Y _ |bigs|-) FTEL,
J=to
u —
240 =2 < 375 2 =2tV
SBHER A

|2®) — 2=V

IA

e |j@

(k1) __glh2)|

S Mk_l . Hx(l) — x(O)HOO

9. W A M IEZ T gl

Wz = (0,0)7, W51 2@
fi#: k=012 115

r®) = b — Az®
(r® )

~(Ar_ 0y

x(k+1):x(k) + akr(k) ,

a

RSP S

55

LE=D)
z; )

(k_l)Hom
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10. FIHCHERE BEIRSK M N IR ZeE Ty FEd .

4 -1 0 -1 0 0 1 2
1 4 -1 0 -1 0 - 1
0 -1 4 0 0 -1 s || 2
10 0 4 -1 0 e
0 -1 0 -1 4 -1 s 1
0 0 -1 0 -1 4 6 2

fifd: Wa© =(0,0,0,0,0,0), p@ =0 =p — Az,
Xk =0,1,2,---, tF5:

ap=[r®|3/(Ap*), p»),
20D —p0) g k)
P ) —p ) o Ap(k)
Br=|lr F YA EY3,
\ Pt = () gy (k)

2 A

2p=0.4737,

™M =(0.9474,0.4737,0.9474,0.9474,0.4737,0.9474)7

r(N=(—0.3684, 1.4737, —0.3684, —0.3684, 1.4737, —0.3684)",
Bo=012715,

| pM=(0.1745,1.7452,0.1745,0.1745,1.7452, 0.1745)",

Hl
a1=0.3016,

@ =(1.0000, 1.0000, 1.0000, 1.0000, 1.0000, 1.0000)7,
B o R T RE AL RS i A -
¥ =(1,1,1,1,1,1)7.

eIy RS ARV L
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D)

1. R KA 7R Ine = T, HERR RN /N
fi#: iS5 T IMEREFP AR R A N, R

function [x,hist]=bisect(f,a,b,tol)
Dot
%% find the zero of f in interval [a,b]
Dot with f(a),f(b) having different signs
%% Usage [x,hist]=bisect(f,a,b,tol)
Dot
if nargin<4, tol = le-5;
if nargin<3, b =a(2); a=a(l);
if nargin<2, error(’too few input!!’);
end; end; end
fa = feval(f,a);
fb = feval(f,b);
hist = [a b; fa fb];
if abs(fa)<tol,
X = a; return;
elseif abs(fb)<tol,
X = b; return;
elseif sign(fb)==sign(fa),
error (’f has the same signs at a and b!!’);

end

while abs(b-a)>tol,
t = a/2 + b/2;
ft = feval(f,t);

hist = [hist«[t;ft]];
if abs(ft)<tol,
X = t;~return;
elseif sign(ft)==sign(fb),

fb = ft;
b =1t;

elseif sign(ft)==sign(fa),
fa = ft;
a =t;

end

end
x = (b+a)/2;
%% end of bisect

Fl
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function v = f(x)
v = x * log(x) - 1;
% end

R, Hpoh TR al B R Y, T LA T BR B[R] 5 s AR
N T2 . HEAERE, BR1Inl = 0F12In2 = In4 > 1, WAL T X
[B][1, 2]z F, AT Fan R 7 xR A :

>> [x,hist]= bisect(’f’,1,2,1e-3)
KRG ITREMIAR A = 1.763, UL AL fEEhist, WL FK:

2 | 1.0000 | 2.0000 | 1.5000 | 1.7500 | 1.8750 | 1.8125
f(z) | -1.0000 | 0.3863 | -0.3918 | -0.0207 | 0.1786 | 0.0779

x| 1.7813 | 1.7656 | 1.7578 | 1.7617 | 1.7637
f(z) | 0.0283 | 0.0038 | -0.0085 | -0.0024 | 0.0007
NSRRI TR — 2® — 1 = OFELSHEE MR, BOR T R BUS on 1~ 554
s

(1) v=1+1,
(2) 22 =1+ 2%
2 _ 1
(3) = =r—=1

W NZAH R (RIS A2 3 iR B RS, IR — A DU A 20

B /(@) = 2S00 L () = 1 b a(o) = VIF P Ra(o) = -,

r—1
Mf(1.4) = —0.216 < 0, f(1.5) = 0.125 > 0. P ok 56 B0f (o) i A H X 1)
M[1.4,1.5]. HMNAPERAKX Az = gi(ze), 70500 0 N =AM ISR H . X

FAEfx € [1.4,1.5], -

gi(2)|=|-%| <08 <1,

g, (2)|= 1275’?2 =0.558 < 1,
/(1 + 22)

)= -1 —d >_1 -

|95(2)] 2\/($_1)3 =05

o8
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AT, H g gk A e, Fgst AW s, v LU B, g3 B LA
AN, EEIEARWR: HrRAIAAE 15, IEARFFI 1.5, 1.4812, 1.4727, 1.4688,
1.4670, 1.4662, 1.4659. A, TR AT A1.466. (35 HgiiE 48, 1320 IR
ﬁ&o )

- Bz = p(a)EX W] [a, )N HA —H, MrEZX T (2)] > k> 1, &R ]
SRIFIXAANE) 5 FE? FEIEIRIG 5L 0 H 25K T = tan a/E4.5 BT AR 1 i)
B

it Bo(x)EX 0] [a, b] N1 BRE R g(z), T
_
@ (g
BT LA w0 = g () W8 I HL i s BB B Rs, AT Kol g AH R i AN

). BEX TR = tana, 15 g E4 5T R IEX e = arctana + 7. W)
fH4.5, fEa] 13U N IEARF5

1
< - < 1.

g’ ()] =

4.5, 4.4937, (44934, 4.4934,
D7 FE AT ADUAR R It rT H A 4.4934¢
SRR D5 SR AR T R 2xe” + 02 = 0, BUHIME A0, IE4CE PUAT G Rk

7
o
(1) ArdE 2 F IS AE

(2) A A AU A
(3) A~ k.

fi#: 95 pREUEAN 3 A I Mat Lab SO R .
function v =f(x)
vV = Xx72 + 2xx¥exp(x) + exp(2*x);

% end

F
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function v = g(x)
v = 2%x + 2x(x+1)xexp(x) + 2*xexp(2*x);
% end

A B B A BEESRAR I RE R, A NI A

>> [x,it,hist]
>> [x,it,hist]

newton(0,’f’,’g’,100,5e-5,0)
newton(0,’f’,’g’,100,5e-5,1)

AT EAAS AR AE A A SOSAQE AN A N RIS R TR e = —0.5643,
PRSI SRS, IR

0, —0.2500, —0.3986, —0.4802, —0.5230,
—0.5449, —0.5560, —0.5615, —0.5643.

%?ﬁiwﬁ%¢m%ﬁ&,%%LM%TX%WQ:§%%¢%%,ﬁ¢

BRI f R g oA T TR 2 5 0 PR BRI B . G S R () A LT BBy (o) I Mat Lab ST 4
W

function v= mu(x)
v=1=1x /gx;
% end

F

function v = nu(x)
% f£2 is the 2nd\derivative of f

f2 = 2 + 2x(x+2)*xexp(x) + 4*xexp(2*x);

v = ( (gx))"2 - £f(x)*f2 ) / (g(x))"2;
% end
FEAE

>> [x,it,hist] = newton(0,’mu’,’nu’,100,5e-5,0)

AT U B T /MR, (R AR B . R R SLR AR 5

0, —0.6667, —0.5688, —0.5671
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5. EBE 711
B B ha© e D, 2%+) = Q™) =L s {a®} ¢ DHA R .
Hr® e D, GD) D, fritla® = G2®) e D, 2@ = G(2W) e D. =
A LAE RS Tk, 2™ e D, BFEF1{z®} c D. g R 0] LA 2

2+ = o = | G(a®) - Gt D) < La® — o)

Y

At 13

2+ = ¥ < 242 — o)

K, ARG Ee >0, HEEm >n > [logL <%>] +1, i

m—1
2 = o] < 3 2% — 2y
k=n

m—1
<3 st 550
k=n

LTL

<le,

FFLLFE AU (e ® ) 8. 1 SRR oa, UFFH1{G (")) IR G (), o
ARE . B AR ESRT = Gz, M — 2] < |G(z") — G| <
Lllz* — 7|, BAL < 1, Fav=z*. FURESfe e B . %

B 0] 2 a0 — o] = ot — 7
]_ * *
> Lja® — o) - o — 2|
— %”x(k) — 2.

PN ® =27 <
5 Mt

6. 5 FLFFSCBLML ORI A Bk, T IR R B — 20 — 1 = O7E2WHE )
R ARG

M S RZ T RRCE IR (1, 2] G B R K bR S Mat Tab SO 4
it

L2 ®D L R -t < D20 — o) 7]
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function [x,it,hist]=secant(x0,x1,f,maxit,tol,opt)
Dot

%% Solve f(x)==0 by secant method,

%% Usage [x,it,hist]=secant(x0,x1,f,maxit,tol,opt)

%% opt == 1: 1-point secant
YA 2: 2-point secant
oo
if nargin<e6, opt = 2;
if nargin<5, tol = le-4;
if nargin<4, maxit = 100;

if nargin<3, error(’too few input!!’);
end; end; end; end;

xold = x0;
X = x1;
fold = feval(f,xold);
fx = feval(f,x);
f0 = fold;
hist = [ x0 x1; fold fx];
for it = 1:maxit,
if opt==1,
xp = x0;
fp = £0;
elseif opt==2,
Xp = xold;
fp = fold;
end

xn = x - fx *x (x—xp) / (fx-fp) ;
fn = feval(f,xn);
hist = [hist.\[xn;fn] ];
if abs(fn)<tol,
disp(’Secant method successes!!’);

return;
end
if opt==2,
xo0ld = x;
fold = fx;
end
X = Xn,
fx = fn;

end
disp(’Secant method fails!!’);
%% end of secant
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F

function v = funl(x)
v =x"3 - 2%x - 1;
% end

Horp, Bk R P [A) S0 T PR SRS B vk, NS BoptZE T 1m124)
AR 22 TR I I ey 2 PR S R O B2 yde, B RS B 2evd . AT ] DA
N

>> [x,it,hist]
>> [x,it,hist]

secant(2,1,’fun1’,100,1e-4,1) % S E|Z&VE
secant(2,1,’fun1’,100,1e-4,2) % XS E| Lk

AR AR 41,6180, &AL fEn N %

LR HlES 27 X ek
S v x| flx) A IRA)
1 2.0000 | 3.0000 | 2.0000}+3.0000
2 1.0000 | -2.0000 |<1.0000 | -2.0000
3 1.4000 | -1.0562+ 1.4000 | -1.0560
4 1.5562 | =0.3436 | 1.8475 | 1.6106
5 1.6018%.-0.0937 | 1.5772 | -0.2310
6 1/6139/ -0.0243 | 1.6111 | -0.0404
7 1.6170 | -0.0062 | 1.6183 | 0.0014
8 1.6178 | -0.0016 | 1.6180 | -0.0000
9 1.6180 | -0.0004
10 1.6180 | -0.0001
11 1.6180 | -0.000

ATBVE . U EIGRis AU . A E i A I BRI E ORI x L7 B,

>> [x,it,hist]=secant(1,2,’funl’,100,1e-4,1) % &4k
>> [x,it,hist]=secant(1,2,’funl’,100,1e-4,2) Y X #|Zkk

V) B4 RO R R B 70 ) i 224928 520 o DRI AT A o s R e V2 Wi S R
A8 AR R AORS T- A AR DX T i e AOCY , Br EERA DI AT 31 2 1)
IRA s (BN A % 0) At (I3
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7. UEIEACA
Tk (:17% + 3a)

0 = k=0,1,2,---
Zog > U, Tk+1 33724—@ ; s Ly &y

/a3 7 (a > 0), FFAhTH

T4l — \/5

(2x = Va)’
. N x(a:2+3a) b I N LAl e S f .
Uk B TXEI?&SO(IU) = 3214 I)_I\IJTZJ%{JCL\Z?QEZ:K)J){@J%’FVEM& = p(ry), 78
AT

, 3zt — 6ax® + 3a”
¢'(x) =

(32° +a)*
FTL, ¢ (Va) = 0, AR DV Iriiesle b Wieshlir, FfiTnr L5 ek
ol & W S BAEValt i (B MR ORMS B JATH

j:\/a: (xki\/ﬁ) ‘

317 +a

2
Ty £Va = %
T KRR, 7
Tr —Va L (xk > \/5)3
Tr1 + Va (xk + \/5)3'
KA zy — a, BT =pillsl HA
$k+1—\/5:$k+1+\/5_> 1
(ve = Va). " (wetVa)'  (2va)" do
8. B BAE BV RIS S, = 2, i, = 2.
UEBA: FRATB o LG IX ()it sT A Ay, 0T B ik, #57F WAy, = 2,
e
f(a®) = flxo)
KA f(a*) = 0. X T XA RIZE, R — O BLEAR A E kD,
Bz, = a*Ha,_y # o, B,

*

Tpy1 = (" — o) = ¥,

f(a")
f(@*) = fzr-1)
TEXFIE R, B LM 2R MR L EAZ) kAT BIRUER LR X
AR HIEM . BSlhd BsZ, BI2E4B, AN sfeiihh b, N
ERAhRAC RO XA R

Tpp1 =2 — (" —xp_q) = 2",
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0. ik A RIFEE, BRI R e = o — L Hehah 34
He BSR4 RIS WSRO0 A ? AT AT RS =
Yl SRty ¥ e
B Solo) = o — L8 Mo (o) MR ) . % A S Ry —
(), B = m— 108 sparmgn) =1 - L0 o) =

1= LW mrat e, Bl > 3@ > 0. i) =

ORT, JEAURHCS, S EIR AR A b . 2B IS, B (o)] =

1= LU hg = ). B2 AN, He A, A A U

SRS, SR, HAd = o ERFOIT AN AR5 .

10. M Ak ARl I8 ap sl SR AP T 1) A ) R

(1) 2* — 2z — 5= 0;

(2) e®

B)xmnx—l

(4) 2% =322 +42—1=0.

it M S LA (R O VR RE R O SO R [ B 2 VAR e LU RO R R A
AIERE, BATAT LUK Al U BN as (DU ARV E TR . B oG, #iE RS ke
AT AR X Ta) BB . & 5 3 Y, I DY 5 R A AR DX Te) 20 931 4 (2, 3], [0, 1],
[0, GIAN0, 1]. FUk, 4GSRk B E A 3 KA A Mat Lab SCPEQIE -

function f = testf(x)
global nprob
if nprob==1,
f =x"3 - 2xx - b;
elseif nprob==2,
f = exp(-x) - x;
elseif nprob==3,
f = x*sin(x) - 1;
elseif nprob==4,
f =x"3 - 3%x72 + 4xx - 1;
end
% end

Fl
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function f = testg(x)
global nprob
if nprob==1,
f =3%xx"2 - 2;
elseif nprob==2,
f = —exp(-x) - 1;
elseif nprob==3,
f = sin(x) + x*cos(x);
elseif nprob==4,
f = 3%x"2 - 6*%x + 4;
end
% end

b B A AR R AR 2 23 AR Brtestg. 1X 4 H [finprobid 4% 7 A2
X HLIRAT R X A IR S 1 SRR IR R, DA b R 1] 55 5
AMMatLab e& EOCAF AR SR EATH B EUE (17375 P8 ISR 2 75 Wlnprob i 42 &)
. ) . WEEKERER, B

function testall
global nprob
a=[200 0];
b= [31pi/2 1];
tol = le-6;
maxit = 100;
for nprob=1:4,
al = a(nprob);
bl = b(nprob);
% bisection method
[x1, histl] = bisect(’testf’,al,bl,tol);
itl = size(histl,2) - 2;
% newton method
[x2,it2,hist2] = newton...
((al+b1)/2,’testf’, ’testg’ ,maxit,tol,1);
% secant method
% one-point
[x3,it3,hist3] = secant(al,bl,’testf’,maxit,tol,1);
% two-point
[x4,it4,hist4] = secant(al,bl,’testf’,maxit,tol,2);
x (nprob,:) = [x1 x2 x3 x4];
it (nprob,:) = [itl it2 it3 it4];
end
home
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fprintf...
& === Solution and Iteration Numbers ===\n’) ;
fprintf...
(° PROB BISECT NEWTON SECANT(1p) SECANT(2p) \n’);
fprintf...
(O s \n’);

for nprob=1:4,
fprintf(’%6d ’,nprob);
fprintf (° %6.4f° ,x(nprob,:));
fprintf (’\n )
fprintf(°%10d’,it (nprob,:));
fprintf(’\n’);

end

LT 24T Wiz Ttestall, W W] LLYEMatLabir 4 & 1 o7 31 5 2 ) £ B 45 5 an
.

=== Solution and Iteration Numbers ===
PROB BISECT NEWTON SECANT(lp) SECANT(2p)

1 2.0946 2.0946 2.0946 2.0945
20 5 6 5

2 0.5671 0.5671 0.5671 0.5672
20 3 7 4

3 1.1142 1.1142 1.1142 1.1142
20 4 22 4

4 0.3177 0.3177 0.3177 0.3176
20 5 11 6

X, P B4R A BB SORS B2 A 1e-6, 3 KIAAUEHON100. X o0k
AR, B85 X 8] (AT 4a R PN AT ) A AR X Ta) ) ot WA 9 4
s B AT AR DRI A

B SR
1SR . RSB I R U A U SRR

(v1+3) (23 —7) = —18

sin(xg €™ — 1) =

filt: B, FATRABAEER XA TTRH . BT

e}
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function [x,it,hist,flag] = qn(x0,f,maxit,tol)

[

/.

h
h
h
h

if nargin<4, tol = le-5;
if nargin<3, maxit = 1000;
if nargin<2, error(’too few input!!’);
end; end; end % default parameter
flag = 0; % initialize
p' = x0(:);
hist = x;
fx = feval(f,x);
H = eye(length(x));
for it = 1:maxit, % main iterate
if norm(fx)<=tol, % converge
disp(’Quasi-Newton Iteration successes!!’);
flag = 1;
return;
end
s =-Hx*x fx; % quasirnewton direction
Xxnm = x + s; % new-trial point
fxn = feval(f,xn); % <and its value
if any(isnan(x)), return; end- “J return if overflow
while norm(fxn) > norm(fx); % step reduce
s =38 % 0.9; % reduce factor 0.9
Xn =X + s;
fxn = feval(f,xn);
end
y = fxn - fx; % difference of gradient
hist= [hist xn]; % iteration history
Hy = Hxy;
ys = y’#s;
ys could be'\too small, using Powell skill
if ys < 0.2xy’*Hy,
t = 0.8*y’xHy/(y’*Hy-ys);
y = txy + (1-t)*Hy;
ys= y’*s;
end
Hy = Hxy;
R1 Update
H = H + (s-Hy)=*s’*H/(s’*Hy) ;
DFP
H = H - HyxHy’/(y’xHy) + s*s’/ys;
BFGS
H = H - (Hy*s’+s*Hy’)/ys + (1+y’x*Hy/ys) * s*s’/ys;
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Xn; % new iterate
fxn; % new function value

X
fx

end

% end

EANFIVERM S H R Zab kAN S R BB T8 R 1e-5, i RIS 3L
1000, K45 R 1 80.9. 3 v LUR - AR LAk iz 2, AT
F 7 A A B 2 AR VB IERIDFP, BEGSIEIE AN S A RS IE 2 il
Wk AR X AN A AT E . Shsh, FATH 2] T Powell Fi 15, XfF
XA I IE i T DLS 25 B S A BOb o OC TR A Sk (R

HR, TAHET AR
{(%+3)+£@70

sin(zy €™ —1) =0

ARG, AT ZE T R W] pf B OMat Lab SO (3644 R A
Wk, SRR W] 3 K (1 SCPT)

function v = f711(x)
v = [ (x(1)+3)+18/(x(2)~3=7)
sin(x(2)*xexp(x(1))-1) 1;
% end

BATH, NS ar AT W R iy 4Bl mp
>> [x,it,hist,flag] = gn([0,0],’f711’,1000,1e-5)

Hodr, [0,01201ME, fTI2RE4, 10004 i KIER LD H, 1e-542 KM K
fEo RMIMAR R, x A, ithriiEfOL, histBIREANFIIRAEE LA
FAERUE, flag@ WSS bR .

PUA TR HE WA @ ER I i, FATT LRI 4G 5 (21, 22) R X
B{—10 < 2 <10,-10 <y < 10} A FTA AARR A FEE 0L Ak 1) W S
Ol MU, RIRLE ARSI, 47 Htestqn.m:

warning off;

suc = 0;
total = O;
for i = -10:10,
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for j = -10:10,
total = total+l;
[x,it,hist,flag] = qn([i,j],’£711°,1000,1e-5);
if flag,
disp(’success’);
[flag,i,j,it,x’],
suc=suc+1;
Jpause
else
disp(’fail’);
end
end
end
fprintf (’Quasi-Newton iterates successfully ’%d among %d\n’,...
suc,total);

ER IR, PR AE 441 R P A 266 B4R A o« N T Powel 145 75 I 22
B HIDFPEBFGSZIF, WA, Rag 72 . ) ff FIMatLab 3 p& HCK g, 15
NG SETLLRRECC, ARG L R iR -

>> x = fsolve(’f711°,[0,0])

Hrh, fsolvefeMatLab R SEI W LRI, %R BORMEARLAE T FEM AEH T ¥F
LR IEAR . AR ST 4, B W LIS % MatLab i ] T
Mt BT SR LA A5 S P AR PR T R SRR K BER A i . (50id: R izike
R tE T, HATe USR], ASFERPIGE 2 3 8RS A R# . 5<hs
B BR TR0, DN TR e R, Gl = 3K Mz R K
MEL TS T )

10

ST A SRR I AL, R = 4.056743, 5 =)
i=1
T AR R T & A R R A SR AR, AR I B Mat Lab R B
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B IR B ARG Ty R4

.
T+ 1’4:3,

2x1 + To + x4 + 17 + 3 + 19 + 2210=R + 10,
2x9 + 225 + x5 + 17=8,
213 + v5=4R,
175 — 0.1932524=0,
Tg1/T2 — 0.002597/x214S=0,
x7/Z4 — 0.003488/x114S=0,
x4x8 — 0.00001799255=0,
1479 — 0.0002155211/735=0,
23 (210 — 0.00003846.5)=0,

\

e B, PRI, S L, fEr =0, = 050S = O KUL
BRI S, B, RIS, RMER AL RATE.
B2 K B AT I . AR R R, AT 2™ > 0 R
BT TE), ARSI A2 — (J9) 7 (a®), Horb g sk
TR BR AL, TS BR B2 4 R AC P Jacob i . 26405 F LLiob, Bl
B2t = o) 4 0 d® . FAEHTRIE AR, RATER

0 < g < @pax = Max {a|:v(k) + ad® > 0} )

VI propane eI S A S A OB eb 02 i o (1058 T B 5 KL T
o {(LIURTAN

function [x,fx,it,hist] = propane(x0,maxit,tol)
Dot
%% solves the equation of propane combustion in the air
%% by Newton method
%% Usage:: [x,fx,it,hist] = propane(x0,maxit,tol)
Dot
if nargin<g3, tol = le-16;
if nargin<2, maxit = 200;
if nargin<l, error(’please give an initial x0!!’);
end; end; end;
if any(x0<0), error(’xi should be nonnegative!!’); end

71



www . hackshp.cn

if size(x0,2)"=1, x0=x0’; end
X = x0;
hist = x;
for it = 1:maxit,
[fx,Gx] = h(x);
% return if solution is found
if norm(fx)<=tol,
disp(’Newton Iteration successes!!’);

return;
end
d = - Gx\fx; % Newton direction
ind = find(d<0); % indices with d<O
if isempty(ind),
Imax = 1.0;
else
lmax = min(-x(ind)./d(ind))-10%tol; J maximum step length
end
lambda = min(1.0, 1max); % initial step length
Xn = x + lambda * d; % trial step
fn = h(xn); % new function value
while norm(fn) >= norm(fx),
lambda = lambda * .85} % downhill factor
if lambda<tol, % too short steps
error(’too _short step!!’);
end
Xn = x +.lambda * d; % new value
fn =+<h(xn) ;
end
X = Xn;
fx = fn;
hist = [hist x];
end

disp(’Newton Iteration fails!!’);
%% end of Newton

L T 22 4 A () IS 3k (1] R E5 RN 5 BO(E I MatLab pR 250 S0 o 130~ 3
4h.m

function [y,G]l=h(x)
%% propane combustion in the air
a = 0.193;

b 0.002597,;
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0.003448,;
0.00001799;
0.0002155;
0.00003846;
4.056743;
sum(x) ;
function value
y = zeros(10,1);

y( 1) =x) + x(4) - 3 ;

y( 2) = 2%x(1) + sum(x([2 4 7 8 9])) + 2*x(10) - R - 10 ;
y( 3) = 2xx(2) + 2xx(5) + x(6) + x(7) - 8 ;

y( 4) = 2*%x(3) + x(B) - 4*R ;

y( 5) = x(D)*x(5) - a*x(2)*x(4) ;

y( 6) = x(6)*sqrt(x(2)) - b * sqrt( x(2)*x(4)*S ) ;

y( 7) = x(T)*sqrt(x(4)) - c * sqrt( x(D)*x(4)*S ) ;

y( 8) = x(4)*x(8) - d * x(2)*8 ;

y( 9) = x(4)*x(9) - e * x(1)*sqrt( x(3)*S7) ;

y(10) = x(4)"2 * (x(10) - £ * 8) ;

if nargout<2, return; end % quick return
% gradient value

h6i = - bxsqrt(x(2)*x(4))/sqrt(S)/2.; %h i"=2,4

h62 = x(6)/sqrt(x(2))/2 ...

- b¥sqrt (x(4))*(S+x(2))/sqrt (x(2)*8)/2 ;

h64 = -b * sqrt(x(2)) * (x(4)+S)/sqrt(x(4)*S)/2 ;
h66 = sqrt(x(2)) + h6i
h7i = - cxsqrt(x(1)*x(4))/sqrt(S)/2 ; hi7=1,4
h71 = - cxsqrt (x(4))*(S+x(1))/sqrt(x(1)*S)/2 ;
h74 = x(7)/sqrt (x(4))/2 ...
- ckxsqrt (x(1)) *(8+x(4)) /sqrt (x(4)*S)/2 ;
h77 = sqrt(x(4)) + h7i ;
h8i = - d * x(2) ; % i~=2
K82 = - d * (S+x(2)) ;
h84 = x(8) + h8i ;
h88 = x(4) + h8i ;
h9i = -e * x(1)*sqrt(x(3))/sqrt(8)/2 ; % 17=1,3
h91 = -e * sqrt(x(3)*S) + h9i ;
h93 = -e * x(1)*sqrt(8/x(3))/2 + h9i ;
h94 = x(9) + h9i ;
h99 = x(4) + h9i ;
hoi = -f * x(4)"2 ;
h04 = 2*x(4)*( x(10) - f * S ) + hOi ;
h00 = x(4)"2 + hOi ;
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G=1[1 0 0 1 0 0 0 0 0 o
2 1 0 1 0 0 1 1 1 2
0 2 0 0 2 1 1 0 0 0
0 0 2 0 1 0 0 0 0 0
x(5) -a*x(4) 0 -a*x(2) x(1) 0 0 0 0 0 ;
h6i h62 h6i h64 h6i h66 h6i h6i h6i h6i;
h71 h7i h7i h74 h7i h7i h77 h7i h7i h7i;
h8i h82 h8i h84 h8i h8i h8i h88 h8i h8i;
hot h9i h93 ho4 hoi h9i h9i hoi h99 h9i;
hOi hOi hOi ho4 hOi hOi hOi hOi hOi h00;
1;
W
>> alpha = 0.5;
>> [x,fx,it] = propane(ones(10,1)*alpha)

SKAG T RE (e SO A B~

(2.9977,3.9861,8.1132,0.0023,0.0006,
0.0005,0.0261,0.5897,3.4557,0+0007)

fx = 1.0e-018 * (0, 0, 0, 0, -0.2168, 0, 0, 0.2168, 0, 0.0000)
it = 11

Hralphan] LA~ 0.5:0.1:3. 6 AT —{H, EACPEAE1LL 212120 2 (4],
MIX HLR] BUE 2], A W0E N WL S EE k1. X ANE H AT A
RIS, RMAEARGSEEEBENIEAER, SRR EARS . B
15 Ml fsolveds 2R SR AR I 25 B, MatLab XA P 38 R A 20 o 417 4 3 1)
fifg, SKbr EREMCAIERN T, nTRLEREESE. HHWT:

>> alpha = 1.0
>> x = fsolve(®h’,ones(10,1)*alpha)
>> x = real(x)

X

WS AT i 4 o AT LU ISR H1 SRR, {51 A1aLpha=5t sk 711

)\
1. FHIEE SR T H) R B ) Fab e KRR AE A A A Y. PR RRAIE (7] .
2 3 2 3 —4 3
(1) | 10 3 4 |; 2| -4 6 3
36 1 3 31
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%: (1) HX’UO = (1a 1, 1)T7 IJI\IJUO = (1a 1, 1)T’

~.

v; = Auig

P,

U;

© 0 N O Ot s W N

—
(@]

(7,17,10)T
(5.0000,9.4706, 7.8235)T
(5.7081, 11.5839, 8.4099)”
(5.4375,10.8316, 8.2043)7
(5.5189, 11.0498, 8.2635)”
(5.4946, 10.9859, 8.2462)”
(5.5015, 11.0040, 8.2511)7
(5.4996, 10.9987, 8.2497)T
(5.5001, 11.0003, 8.2501)7
( )

5.5000, 10.9999, 8.2500)

17
9.4706
11.5839
10.8316
11.0498
10.9859
11.0040
10.9989
11.0003
11.0000

(0.4118,1.0000, 0.5882)T
(0.5280,1.0000, 0.8261)
(0.4928,1.0000, 0.7260)”
(0.5020,1.0000, 0.7574)
(0.4995,1.0000,0.7478)T
(0.5001, 1.0000, 0.7506)T
(0.5000, 1.0000, 0.7498)
(0.5000,1.0000, 0.7500)
(0.5000,1.0000, 0.7500)
(0.5000, 1.0000, 0.7500)

DA 0 2 4 2 B R IR AIE A 24 11.0000 ;56 Y: FRARELE 1) 1 Ay
(0.5000, 1.0000, 0.7500)7.
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(2) HXUO = (17 1, I)T’ )I_I\IJUO = (1> 1, 1)T>

{ v; = Auiy b Us

1 (2,5,7)" 7 (0.2857,0.7143,1.0000)"
2 | (1.0000,6.1429,4.0000)% | 6.1429 | (0.1628,1.0000,0.6512)7
3 | (—1.5581,7.3023,4.1395)7 | 7.3023 | (—0.2134,1.0000, 0.5669)”
4 | (—2.9395,8.5541,2.9268)7 | 8.5541 | (—0.3436,1.0000, 0.3421)
5 | (—4.0045,8.4010,2.3112)" | 8.4010 | (—0.4767,1.0000,0.2751)"
6 | (—4.6047,8.7320,1.8451)T | 8.7320 | (—0.5273,1.0000,0.2113)7
7 | (—4.9481,8.7432,1.6293)7 | 8.7432 | (—0.5659, 1.0000, 0.1864)"
8 | (—5.1387,8.8228,1.4886)" | 8.8228 | (—0.5824,1.0000,0.1687)"
9 | (—5.2412,8.8359,1.4214)T | 8.8359 | (—0.5932;1.0000, 0.1609)%
10 | (—5.2969, 8.8553,1.3814)7 | 8.8553 | (—0.5982,1.0000, 0.1560)"
11 | (—5.3265,8.8606,1.3615)" | 8.8606 |(—0.6011,1.0000,0.1537)%
12 | (—5.3425,8.8655, 1.3502)7 | 8.86554 (=0.6026, 1.0000, 0.1523)"
13 | (—5.3509, 8.8673,1.3445)" | 8:8673 | (—0.6034, 1.0000, 0.1516)"
14 | (—5.3555, 8.8686, 1.3413)% ['8.8686 | (—0.6039, 1.0000, 0.1512)7
15 | (—5.3579, 8.8692, 1.3896)""| 8.8692 | (—0.6041, 1.0000, 0.1510)%

DR PR ) A e R AR MEAE S 8.8692, 36 . FRRFAIE [ 5y
(—0.6041, 1.0000, 0.1510)"

2. ISR P AR B ORI (L, IRME 2 = (1,1,1,1)7, Horp

2 1 3 4

1 -3 1 5
A=

3 1 6 -2

4 5 =2 -1

e AT AR (B 5. (BAR12000005, A ECHBCEDRG A DY A7 /N5
fitt: IS WA TP > U 1
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3. I RCRER M FE AR e /M RFAE A . HL

2 00
A=12 21
11 2

f: Moo = (1,1, D)7, Wuy = (1,1, )T, XFAREAT LU 5,

10 0 2 0 0
A=LU = 1 1 0 0 2 1
0.5 05 1 0 0 1.5
THERR R
Uk ::fﬁégfﬂgj’
Ly = ug,

U’U].H_lzyk, (]{7:1,2,)
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4R R

K Uk K nlai(vk)
0 (1,1,,1)T (1,,1,1)7 1
1 | (0.5000,—0.1667,0.3333)7 | (1.0000,—0.3333,0.6667)" 2

2 | (0.5000, —0.9444,0.5556)T | (—0.5294,1.0000, —0.5882)T | —1.0588
3 | (=0.2647,1.1275, —0.7255)T | (—0.2348, 1.0000, —0.6435)T | 0.8870
4 | (=0.1174,0.9986, —0.7623)T | (—0.1176, 1.0000, —0.7634)T | 1.0015
5 | (—0.0588,0.9799, —0.8423)T | (—0.0600, 1.0000, —0.8595)% | 1.0205
6 | (—0.0300,0.9832, —0.9064)T | (—0.0305, 1.0000, —0.9219)T | 1.0171
7 1(—0.0153,0.9892, —0.9479)T | (—0.0154, 1.0000, —0.9583)" | 1.0109
8 | (—=0.0077,0.9938, —0.9722)T | (—0.0078, 1.0000,—0.9782)T | 1.0062
9 | (—0.0039,0.9966, —0.9855)T | (—0.0039, 1.0000,+0.9888)7 | 1.0034
10 | (—0.0019,0.9982, —0.9926) | (—0.0019;1.0000, —0.9943)" | 1.0018
11| (=0.0010,0.9991, —0.9962)T | (—0.0016, 1.0000, —0.9971)T | 1.0009
12 | (—=0.0005,0.9995, —0.9981)T. | (~0:0005, 1.0000, —0.9986)T | 1.0005
13 | (—=0.0002,0.9998, —0.9990)% (+0.0002, 1.0000, —0.9993)% | 1.0002
14 | (=0.0001, 0.9999, —0.9995)Z.| (—0.0001, 1.0000, —0.9996)T | 1.0001
15| (=0.0001, 0.9999, —0.9998)T | (—0.0001, 1.0000, —0.9998)T | 1.0001
16 | (—0.0000, 1.0000,-0.9999)7 | (—0.0000, 1.0000, —0.9999)% | 1.0000
17 | (—=0.0000, 10000, —0.9999)7 | (—0.0000, 1.0000, —1.0000)% | 1.0000
18 | (—=0.0000,1.0000, —1.0000)T | (—=0.0000, 1.0000, —1.0000)T | 1.0000

IR e kb B2 A T 42 5 B /INRFAIEAEL 24 1.0000.

4. CEIA R = (1,2, -2)7, 7059 T 5 5 22 3R ~F 1 g % A2 et 2038 O 15 P A 1)

ey = (1,0,0)T° AT 1) &
fiF: FH BN AR 4

a=|lzlls = V1+ 22+ (~2)?

78
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My it Householder & F

- 1 2 =2
H_I_2(x—y)(:r—2y) N
Iz = yll2 3
-2 2 1
I/ﬂj]LTL'L‘Li
9 3
H = 0 0
Tr = — —_= —_=
3 Y
0 0
JHF 180 i e 22

&b, AR

cosf; sinf;70
R(1,2,6,) = | —sinf; cosb, 0 |,
0 0 1

i
z=R(1,2,0,)x = (cos O+ 2sin 6, — sin ; + 2 cos by, —2)".

IO, ffi—sin6, + 2cosf, =, 03 Mlsind, = %%Hcos@l = %, TRz =
(v/5,0, —2).

2D, AR

cosfy 0 sinfy
R(1,3,05) = 0 1 01,

—sinfy 0 cosby

i
y=R(1,3,05)z = (\/gcos 0y — 2sin 6y, 0, —\/5sin Oy — 2 cos )7

IO —/5sin 0y — 2cosfy = 0, Nsinfy = —%%ﬂcos9z = ?, a3y =
(3,0,0)".
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5. i Householder 2 Hdth I ik Ak e =3 M 1 3

4 -1 -1 0 5 —2 —05 15
-1 4 0 -1 -2 5 15 —05
(1) ; (2) ;
-1 0 4 -1 —05 15 5 =2
0 -1 —1 4 15 —05 -2 5
8§ 025 05 2 -1 2 -1 -1 0 0
025 —4 0 1 2 -1 3 0 —-20
@)1 05 0o 5 075 -1 ;@[ -1 0 4 2 1
2 1 075 5 =05 0 -2 2 8 3
-1 2 -1 —05 6 0 0 1 3 9

%: iﬁ%ﬁly‘l_:‘A == (algaf2,"' ,an)j"jxvj‘$ Iz‘l:, >N I:Fla'] — (aljaa'2j7 7a7Lj)T7 (] =
1,2,--- ,n).
ﬁ%*#i%; Xia1mﬁﬁzu1,f§?%fful1:Z(]?—2U1U{)a122517§£EP51:: thaUlaoa"'ao)Ta

g1 = —SlgIl (121 (E aﬂ) . &

ap o 0 - 0
oo

Ay= HAHR=HAH = | 0 o2 o2 ... @ |,
0 aS? ag? )

2
N I:':|a2 (a22)a"' ’a"f’L2))T'

b WalP i s, W%ﬁ%a?) = (I—2usul)a? = by, Kby = (af), 05,0, -+ ,0)T

n 2
oy = —sign(a$?) (Zmﬁ?ﬁ) . HA

=3
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)

a1 01 0 tee 0
o1 Q9 09 tee 0
As=HAHy = 0 oy df) - af)
0 0 a%) ag?;i

HE WA, fidn - 220, JRWIE RN IR, Hy, -, Hy_o, 5T =
Hy o HyHiAHTHY - HY o, SEOLT AT =3 A4
(1)

4 -1 -1 0 1 0 0 0
-1 4 0 -1 0 —07071 —0.7071 O
Ay=A= , Hi= ;
-1 0 4 -1 0 —0:7071 0.7071 O
0O -1 -1 4 0 0 0 1
4 1.4142 0 0 1 000
1.4142 4 0 14142 0100
= 9 2 — Y
’ 0 0 4 0 0 001
0 1.4142% 0 4 0010
i i 7
4 1.4142 0 0
1.4142 4 1.4142 0
T: 3 =
0 1.4142 4 0
0 0 0 4
(2)
d -2 =05 15 1 0 0 0
-2 d 1.5 —0.5 0 —0.7845 —0.1961 0.5883
AlZA: s le
—-0.5 1.5 5 -2 0 —0.1961 0.9784 0.0647
1.5 =05 =2 5 0 0.5883  0.0647 0.8060
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5 2.5495 0 0 10 0 0
| 25495 6.3846 —2.1366  0.1340 01 0 0
‘o 0 —2.1366 4.1839 —0.6812 | 00 —09980 0.0626

0 0.1340 —0.6812 4.4314 0 0 0.0626 —0.9980

i i 13

5 25495 0 0
T— Ay — 2.5495 6.3846 2.1408 0
0 21408 4.2700 0.6913
0 0  0.6913 4.3454
(3)
8§ 025 05 2 -1
025 —4 0 1 2
Ai=A=1 05 0 5 075 -1 |,
2 1 075,55 —05
-1 2 /=1 —-05 6
1 0 0 0 0
0 —0.1085% =0.2169 —0.8677 0.4339
Hi=1 0 —02169 0.9575 —0.1698 0.0849 |,
0.\—0:8677 —0.1698 0.3207 0.3396
0704339 0.0849 0.3396 0.8302
8 —2.3049 0 0 0
—2.3049 59294 —1.0938 —0.5247 0.8860
Ay = 0 —1.0938 4.1916 —1.9258 —0.0293 |,
0 —0.5247 —1.9258 —3.4718 2.2671

0 0.8860 —0.0293 2.2671  5.3509
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10 0 0 0
0 1 0 0 0
Hy=| 0 0 —0.7281 —0.3493 0.5898 |,
0 0 —0.3493 0.9294 0.1192
0 0 0.588 0.1192 0.7987
8 —2.3049 0 0 0
—2.3049  5.9294 1.5023 0 0
As = 0 1.5023 1.7715 4.7944 0.9629 |,
0 0 4.7944 —0.6564 0.0071
0 0 0.9629 0.0071 4.9555
100 0 0
010 0 0
Hy;=1|0 01 0 0 ;
0 0 0 —0.9804" =0.1969
0 0 0. £0.1969 0.9804
i 19
8 —2.3049 0 0 0
—2.30490 5.9294  1.5023 0 0
T=A= 0 1.5023  1.7715 —4.8902 0
0 0 —4.8902 —0.4361 —1.0899
0 0 0 —1.0899  4.7352
(4)
2 -1 -1 0 0 1 0 0
-1 3 0 -20 0 —0.7071 —0.7071
Al=A=] -1 0 4 2 1|, H=]|0 —-07071 0.7071
0 -2 2 8 3 0 0 0
0o 0 1 3 9 0 0 0
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2 1.4142 0 0 0
1.4142 35 —0.5 0 —0.7071
Ay = 0 —0.5 3.5  2.8284 0.7071
0 0 2.8284 8 3
0 —0.7071 0.7071 3 9
10 0 0 0
0 1 0 0 0
Hy=10 0 —0.5774 0 —0.8165 |,
00 0 1 0
0 0 —0.8165 0 0.5774
2 1.4142 0 0 0
1.4142 35  0.8660 0 0
Az = 0  0.8660 7.8333 (—4.0825 —2.3570
0 0  —4.0825 8 —0.5774
0 0 +—2.3570 —0.5774 4.6667
1040 0 0
017 0 0 0
Hy=1.0 0 1 0 0 :
0 0 0 —0.8660 —0.5
000 —05 0.8660
19
2 14142 0 0 0
1.4142 35 08660 0 0
T=A= 0 08660 7.8333 4.7140 0
0 0  4.7140 6.6667 1.7321
0 0 0 17321 6
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1 1 1

6. WA=| 2 —1 —1 |HHAHFP e Bt ATEQR i »

2 —4 5
f#: B AZRBAEQR IR

Al =A= (al,ag,ag).

% KRHAFH a1 = —orer, HPeg = (1,0,0)7.

1
o1 = sign(an) (Zaﬂ) —VI+22+22=3,
T
_ amtoe (\/6 NG Jé)

la1 + orei |z 37676

-1 -2 -2

Hy=1-2uwu 31)5 -2 2 -1

-2 =1 2

T W15

-3 3 -3

Ay = HiA'= 0o 0 =3

0o -3 3

?ﬁ—ﬁ: é\a?) = (0, —3)T, *ﬁ% ﬁffﬂm(?) = —02€, quez = (170)T-

oy sign(ayy)) [ Y ( ) (-3 =3,
y m _ (i _i)
2 — 2 ) 2 9

Haz + o2es]|2

_ 01
HQZI—QUQUg: )

(\]
[\]

10

ek
100

Hy=1]10 01
010
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T35
3 3 -3
A3 = HH Ay = 0 -3 3 |=R
0 0 =3
-1 -2 -2
A= (HyH,)" 'R =QR, Q:% -2 -1 2
-2 2 -1

JHSP T 5 A A Q R4l
% KRy = R(1,2,0) 4 = RiA, b A 552178 18aly) = 0. 1h

aéll) = —sinb; +2cosb; =0,

f, = arctan2 ~ 1.107,

0.4472 ~0.8944" 0
Ry =] —0:8944 ~0.4472 0 |,
0 0 1

Fl
202361 —0.4472 —0.4472

Ap = 0 —1.3416 —1.3416
2 —4 5
$ 00 SRRy = R(1,3,0,)1 Ay = Ry Ay, Hb A IOH34T 55 151ay = 0. th

al) = —2.2361 sin 6, + 2 cos by = 0,

0y = arctan ~ 0.7297,

361
0.7454 0 0.6667
0 1 0 ;
—0.6667 0 0.7454

Ry
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F
3 =3 3
Ay=1| 0 —1.3416 —1.3416
0 —2.6833 4.0249

=30 KRy = R(2,3,0) A3 = Ry Ay, HorH A;I0EE31TH5251aly) = 0. th

aly) =1.3416'sin 65 — 2.6833 cos b5 = 0,

CIEE:
03 = arctan ?gi?g ~ 1.1072,
j
1 0 0
Ry=| 0 04472 0.8944 |.
0 —0.8944 0.4472
3 —33
Az3=1 0 3.3 | =R
0.0 3
=R E]
1 -2 2
A= (RsRsRy) 'R = QR, Qz% 2 -1 —2
2 2 1
7. FHHERT PSR B
2 —1 0
A= -1 2 -1
0 -1 2

4 PR AL B AR )
filt: BMEIES 6, AT
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Ry Ag Hy,
0.7071 0.7071 O 1 0 —0.7071 0.7071 0.7071 O
—0.7071 0.7071 O 0 3 —0.7071 —0.7071 0.7071 O
0 0 1 —0.7071 —0.7071 2 0 0 1
1 0 0 1 0.3261 —0.6280 0.7071 0.7071 0
0 0.8881 —0.4597 0.3251 3.3660 0 —0.6280 0.6280 —0.4597
0 0.4597 0.8881 —0.6280 0 1.6340 —0.3251 0.3251 0.8881
0.8517 0 0.5241 0.6136 0.2768 0 0.4318 0.7726 0.4654
0 1 0 0.2768 3.3660 —0.1704 —0.6280 0.6280 —0.4597
—0.5241 0 0.8517 0 —0.1704 2.0204 —0.6474 —0.0938 0.7563
0.9951 —-0.0991 O 0.5860 0 0.0169 0.4919 0.7066 0.5087
0.0991 0.9951 0 0 3.3936 —0.1695 —0.5821 0.7014 —0.4113
0 0 1 0.0169 —0.1695 2.0204 —0.6474 —0.0938 0.7563
1 0 0 0.5860 —0.0020 0.0168 0.4919 0.7066 0.5087
0 0.9927 —0.1207 —0.0020 3.4142 0 —0.4997 0.7076 —0.4996
0 0.1207 0.9927 0.0168 0 1.9998 ~0.7130 —0.0084 0.7011
0.9999 0 -—0.0119 0.5858 —0.0020 0 0.5004 0.7066 0.5003
0 1 0 —0.0020 3.4142 —0.0001 —0.4997 0.7076 —0.4996
—-0.0119 0 0.9999 0 —0.0001 2 —0.7071 0 0.7071
1 0.0007 O 0.5858 0 0 0.5 0.7071 0.5
—0.0007 1 0 0 3.4142 —0.0001 —0.5 0.7071 —-0.5
0 0 1 0 —0.0001 2 —0.7071 0 0.7071
H EER AT 4N
A1 = 0.5858, Ay =34142, A3 = 2;
0.5 —-0.5 —0.7071
T = 0.7071LN] , 022 = 0.7071 |, z3= 0
0% —-0.5 0.7071
> < S - 4/
8. FHQRJ 223K T AU e RF R A -
2 -1 0 310
M| -1 -1 =215 @]1142];
0 -2 3 0 2 3
4 2 0 00 5 -1 0 0 0
24 2 00 -1 4.5 0.2 0 0
(3) 024 20 (4) 0 0.2 1 —-04 0
00 2 4 2 0 0 —-04 3 1
000 2 4 0 0 0 1 3
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2 -1 0
fiR: (1) %A =A=| -1 -1 —2 |, HITQRI#,
0 -2 3

—0.8944 —0.2491 —-0.3714
= 0.4472 —0.4983 —0.7428

0 —0.8305 0.5571
—2.2361 0.4472 —-0.8944
X 0 2.4083 —1.4948
0 0 3.1568

WA, KIFAy = RiQq, FIXTALHHTQROME, —HEHT R %, 755

3.9115 0 0
Agoo = 0 2.1295%,°<0.0007
0 . +0:0007 —2.0410

FT LLARERIEAE N = 3.9115, Ao = 201295, Ay = —2.0410.

3 1.0
(2) %A =A=1| 1 4 2 |, #ITQR#,
02 3
A :AIZQIRI
—0.9487 02741  0.1576
=| —03162 —0.8224 —0.4729
0 —0.4984  0.8669
—3.1623 —2.2136 —0.6325
X 0 —4.0125 —3.1402
0 0 1.6550
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WG, KIFAy = RiQy, FIXTABATQROME, —HHAT ML, 155

5.7913 0.0009 0
Ais = | 0.0009 3 0
0 0 1.2087

FT LARERIEAE N = 5.7913, Ao = 3, A3 = 1.2087.

4200 0
2420 0
3) %A =A=|0 2 4 2 0 |, EITQRHA,
002 4 2
0002 4
A= A= R,

—0.8944 0.3586 —0.1952 . 0.1231  0.1348
—0.4472 —0.7171 0.3904\ ~~0.2462 —0.2697

= 0 —0.5976 —0.5855 0.3693  0.4045
0 0 =0:6831 —0.4924 -0.5394
0 0 0 —0.7385 0.6742
—4.4721% =3.5777 —0.8944 0 0
0 —3.3466 —3.8247 —1.1952 0
X 0 0 —2.9277 —-3.9036 —1.3663
0 0 0 —2.7080 —3.9389
0 0 0 0 1.6181

WG, KIFAy = RiQy, FIXTABATQRAME, —HHAT ML, 155

7.4641 0.0005 0 0 0
00006 6 00 0
Ayo = 0 0 40 0
0 0 02 0

0 0 0 0 0.5359
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FT LA AN = 7.4641, Ay = 6, Ag = 4, Ay = 2, A5 = 0.5359.
5 -1 0 0 0
-1 45 02 0 0
4)2A=A=]| 0 02 1 =04 0 |, #ITQRIE,
0 0 —04 3 1
0 0 0 1 3
A= Al :QlRl
—0.9806 —0.1959 0.0086  0.0033  0.0012
0.1961 —0.9795 0.0431  0.0163  0.0062
= 0 —0.0474 —0.9261 —0.3499 —0.1330
0 0 0.3748  —0.8667 —0.3293
0 0 0 —0.8552" 0.9348
—5.0990 1.8631  0.0392 0 0
0 —4.2212 —024337 0.0190 0
X 0 0 ~1.0674 1.4947  0.3748
0 0 0 —2.8152 —1.9323
0 0 0 0 2.4750
WRIG, KI1FAs = RiQq, FFRTAMEATQRIME, — HBHAT N, 155
57840 0 0 0 0
0  4.0274 0.0006 0 0
Az = 0  0.0006 3.7276 0 0
0 0 0 20707 0
0 0 0 0  0.8903

JT CLARTFAEE N = 5.7840, Ny = 4.0274, A3 = 3.7276, \y = 2.0707, \5 =

0.8903.

LS
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1. SRR A R R A

2 1 3 4

1 -3 1 5
A=

31 6 =2

4 5 =2 -1

fif: Aranr S E RN

> a=[2134;1-315;316-2; 45 -2-1];
>> grmaxtr(a, 0.0001)°

UEGRIEEE S

ans =
-8.0257 7.9300 5.6689 -1.5732

2. SRR HARR AR (R L

8¢ =1 -5
A= =4 4 =2
18 =5 -7

fi#t: AR T LRI

>> a = [8 -1 -55.=4 4 -2; 18 -5 -7];
>> grmaxtr(a,.0:0001)’

FAEAE A -

ans =
1.6408 2.3592 1.0000

3. HfisE Fifin = 204E 5 B (R4 EAE

1
i+j—1

A:(aij):{ :|, i,j:1,2,-~-,n.
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>> a = hilb(20);
>> grmaxtr(a, 0.001)’

fi#t: GWEREIN R

function [rho,t] ex812(alpha,m)

a = diag(ones(l,m-1))*(1+2*alpha)...
+ diag(ones(1,m-2),+1)*(-alpha)...
+ diag(ones(1,m-2),-1)*(-alpha);
t = qrmaxtr(inv(a), 0.0001)’;
rho = max(abs(t));
TEar 24T HasAT

>> ex812(1/4,11)
>> ex812(1/2,11)
>> ex812(3/4,11)

0.0000
0.0000

i EE R
ans =
1.9071 0.4871 0.0756 0.0090 0.0009 0.0001
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
-0.0000 0.0000 -0.0000 0.0000 0.0000 0.0000
W (m — 1) x (mo— 1) ZER =X
[ 1420 —a 0 0o |
—Q 14+ 2a - 0
A= 0 —a 142« 0
i 0 0 0 —a 1+2a_
B W G 220 71K IR T T IR BN s p(ATY < 1R, bR AR E
e #m = 11, KN I&FIE T p(A7TYBRTAME:
1 1 3
NDa=-_ " 2a=—-; = —.
Ma=g@u=5 Ga=}

W) 43 531 55 7 AN ()3 21 47040, 9800, 0.96115110.9427. Al = AN )5 v &
FOB I . B ] DUE SORE 7 WoR o S R R R R RS I BT R AE AR, B

Y =11, a = S0, A
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1.50 -0.25 0 0 0 0 0 0 0 0
-0.25 1.50 -0.25 O 0 0 0 0 0 0
0 -0.25 1.50 -0.25 O 0 0 0 0 0
0 0 -0.25 1.50 -0.25 O 0 0 0 0
0 0 0 -0.25 1.50 -0.25 O 0 0 0
0 0 0 0 -0.25 1.50 -0.25 O 0 0
0 0 0 0 0 -0.25 1.50 -0.25 O 0
0 0 0 0 0 0 -0.25 1.50 -0.25 0
0 0 0 0 0 0 0 -0.25 1.50 -0.25
0 0 0 0 0 0 0 0 -0.25 1.50
il
t:

0.9801 0.9264 0.8528 0.7738 0.6999
0.6365 0.5856 0.5471 0.5204 0.5055

5ﬁﬁ%ﬁ*%%A%%ﬁﬁ%&:1+@(mﬁ%f¢:Lzuwm—Ltﬂﬁi
WERAE S5 M, VAT A i ds e 2
fi#t: (EmATHIEIT

>> m=11;
>> for alpha = 1/4:1/4:3/4,
[rho,t] = ex812(alpha,m);
t2 = 1 + 4 *x alpha * sin(pi/2/m*(1:m-1)).72;
[1./t;t2]°
pause
end

e LU S5 00 T R DUMEAHER{E, 1 R
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a=1/4 a=1/2 a=3/4
WM | AERGAE | JOME | WERRME | EUE | AERRE
1.0204 | 1.0203 | 1.0405 | 1.0405 | 1.0608 | 1.0608
1.0792 | 1.0794 | 1.1587 | 1.1587 | 1.2381 | 1.2381
1.1725 | 1.1726 | 1.3451 | 1.3451 | 1.5177 | 1.5177
1.2923 | 1.2923 | 1.5846 | 1.5846 | 1.8769 | 1.8769
1.4289 | 1.4288 | 1.8577 | 1.8577 | 2.2865 | 2.2865
1.5712 | 1.5712 | 2.1424 | 2.1423 | 2.7135 | 2.7135
1.7082 | 1.7077 | 2.4159 | 2.4154 | 3.1238 | 3.1231
1.8292 | 1.8274 | 2.6576 | 2.6549 | 3.4865 | 3.4823
1.9225 | 1.9206 | 2.8452 | 2.8413 | 3.7680 | 3.7619
1.9749 | 1.9797 | 2.9510 | 2.9595 | 39259 | 3.9392

R AR =R & O &, VAR RS E 1
6. W(m—1) x (m — 1)4ER) =X FFEFE

-1—204 Q 0 0

« T —2a «Q 0

A= 0 o 1—-2a0 --- 0
0 0 0 « 1—20z_

B A A ZE SR R S RS 2. Mp(ATY < 18, RTVR R
e #m =11, K N HEH&FE T p(A™Y) LT UE:

Mo=73 Qa=g Ba=>
fi: MEFEFTUT:

function [rho,t] = ex814(alpha,m)
a = diag(ones(1l,m-1))*(1-2*alpha)...
+ diag(ones(1,m-2),+1)*alpha. ..
+ diag(ones(1,m-2),-1)*alpha;
t = qrmaxtr(inv(a), 0.0001)’;
rho = max(abs(t));

95



www . hackshp.cn

fEfT AT HHIatT

>> ex814(1/4,11)
>> ex814(1/2,11)
>> ex814(3/4,11)

BRE AR5 ) 49 . 3742, 0FI8. 1120, (HYCHR b, Yo = Lnt, KK
FITA AR AR AT 5 A S i J LA, I QRELE AT . 2L Jeig(a) Af
DLES], BRREEasehr F27.0267. R =R B2 AT 2 1 o

G A M AR AL RN = 1 — 4o (sin %)2 i=1,-- m—1. BB
(ST, BT AR RE ?

Whe ESOMPRIBFAMAFIER RN, = 1 — da (sin F2) i = 1.2, 10 W4
RGeS

a=1/4 a=1/2 a=3/4
UAME | AERAME | UM | AR EUE | AR
0.9792 | 0.9755 | 0.9595(|0.9511 | 0.9392 | 0.9266
0.9211 | 0.9045 | 0.8413 0.8090 | 0.7619 | 0.7135
0.8750 | 0.7939 | "0:6549 | 0.5878 | 0.4823 | 0.3817
0.7071 | 0.65454, 0.4154 | 0.3090 | 0.1231 | -0.0365
0.5712 |.0:5000 | 0.1423 | 0.0000 | -0.2865 | -0.5000
0.4288+1.0:3455 | -0.1423 | -0.3090 | -0.7135 | -0.9635
0.2923 | 0.2061 | -0.4154 | -0.5878 | -1.1231 | -1.3817
0.1726 | 0.0955 | -0.6549 | -0.8090 | -1.4823 | -1.7135
0.0794 | 0.0245 | -0.8413 | -0.9511 | -1.7619 | -1.9266
0.0203 | 0.0000 | -0.9595 | 1.0000 | -1.9392 | -2.0000

DIAEIX = RSO0 T, BV A EUE 1
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8. W(m —1) x (m — 1)4ERIPA =3 A HF

l+a -3 0

-5 l4+a =5

A= 0 -5 l+a
0 0 0

‘B /& FH Crank-Nicolson Jj 12 3K it #u 4L T 7 B4 2 . #Hm = 11, K T FHE

T p(A™B) I LMAE:

fi#t: SRR

function [rho,t] =

_a
2

1+«

ex816(alpha,m)
diag(ones(1,m-1))*(1+alpha)

- diag(ones(1,m-2),+1)*alpha/2 ...

- diag(ones(1,m-2),-1)*alpha/2;

a=
b= 2% eye(m-1) - a;
t = qrmaxtr(a\b, 0.0001)";
rho = max(abs(t));
(e T hiER

>> ex816(1/4,11)
>> ex816(1/2,11)
>> ex816(3/4,11)

SR AT 2 4030 40,9793, 0.9600710.9410. I, Yo = 1, 1o,

p(A7IB) < 1, JjikkasE .

)

1. Bth = 0.1, FHRKR 1EAE0 < o < 1 ESRARYIE ) i

y/

-y +x+1,

97

y(0) = 1.

[

- NI

0

0

el
2
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f#: WP H
Ynt1 = Yn + h(_yn + Ty + 1)
= 0.9y, + 0.1z, 4+ 0.1,

IR ) MatLab® 5 0 1) ef 1. m3CAFITH

function z = ef1(x,y)
z = -y+x+1;

2) euler.m XAFUIR

function y=euler(ef,y0,h,a,b)

y(:,1) = yO0;

n = (b-a)/h;
X = a:h:b;
for i = 1:n,

y(:,i+1) = y(:,i) + hxfeval(ef, x(i), y(:,1));
end

3) e 4 B AT

>> y = euler(@efl, 1, 0.1, 0, 1)

FUAT DA B BE AR . SC RN R SRS RNy = —y 2+ 1, &
c=y—a, Wy =y —1, FRE R = —2, ML = —2 HERad - _dy
PR G In 2 — Indgs= (7 — x0), BIAIFEE2 = z0e~@720) Jtl2 =y — 2R
AR, HEfHy =2+ (Yo — 20)e” @20, iz =0, yo = URANHy = 2 +e7=.
DR A T PR R OR B 00

1 Y2 Y3 Ya Ys Ye Y7 Ys Yo Y10
BEfE | 1.0000 1.0100 1.0290| 1.0561] 1.0905 1.1314] 1.1783 1.2305 1.2874| 1.3487

fERTAAE | 1.0048 1.0187] 1.0408 1.0703 1.1065 1.1488 1.1966 1.2493 1.3066 1.3679

2. Jh = 0.1, FHAdamsTAN B IE 7VEAE0 < o < 1 ESRAFWIE [ @
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fi#t: AdamsTfh R FE 1A AR

gn+1:yn+2_}il(55fn - 59fn—1 + 37fn—2 - 9fn—3)7
Yn+1=Yn+ %(9]?%1 +19fn = 5fn1 + fa2).

'S5 MatLabf Pl R Def2.m3CEWF

function z = ef2(x,y)
= (y.*xy) .*x;

2)adams . m AU

function y = adams(ef,yO,n,a,b)
= (b-a)/(n-1);
X = a:h:b;
cl [-9,37,-59,55];
c2=1[1,-5, 19, 9];
[xa,y] = oded5(ef,a:h:a+3%h,y0);
f = feval(ef,xa,y);
for j = 5:n,
= y(j-1) + h/24 * cl * £(j=4:j-1);
fb = feval(ef,x(j),yb)s
y(3) = y(j-1) + h/24 *»c2 * [f(j-3:j-1); £fbl;
£(j) = feval(ef,x(§),7(3));
end
% end

3) fEAT2 B HHAAT

>> y = adams(@ef2,1,11,0,1)

ORI AT A AT R SRR . SR TTRE DAY = a?, ﬁj\%ﬁ%’%dﬁ = zdz,
Bl —dy~! = 1d:c , RTFHABRSH: v -yt = %(xz —23), fibly™! =
Yo —%(x — ). I

1
v= 1 2 2
Yo —5le" —p)
itz = 0Fly, = RN, y = —I— = 2

ORI (ANEHIME):
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1 Y2 Y3 Ya Ys Y6

Y7 Ys

Y9

Y10

PAGIER

1.0050 1.0204] 1.0471| 1.0870 1.1429 1.2196

1.3246| 1.4707)

1.6809

2.0005

i T

1.0050| 1.0204 1.0471 1.0870 1.1429 1.2195

1.3245| 1.4706

1.6807]

2.0000

3. Jh = 0.1, H4BR-KHF¥EAE0 < o < 1 SR ARW)E 7] B

2

y=y——, y0)=1L

Y

fi#t: VUBTR-KJ7vEun T

Yn+1=Yn + %(kl + 2]{72 + 2]{33 + k4)

);

k1 ——hf(xn,yn)
ks =hf(e,+ By, + %)
% 5 MatLabf2 )P0 i 1)30fFef3. mll |
function z=ef3(x,y)
=y - 2xx./y;
2) k4 .mln R
function y = rk4(ef,y0,h,a,b)
y(:,1)=y0;
n = (b-a)/h;
X = a:h:b;
cl= [1;2;2;11/6;
for i = 1:n,
k(:,1) = hxfeval(ef,x(i), y(:,1)
k(:,2) = hxfeval(ef,x(i)+0.5%h,y(:,1)+0.5%k(:,1));
k(:,3) = hxfeval(ef,x(i)+0.5%h,y(:,1i)+0.5%k(:,2));
k(:,4) = hxfeval(ef,x(i)+ h,y(:,i)+ k(:,3));
y(:,i+1) = y(:,1i) + kxcil;
end
3) e A AT
>> y = rk4(@ef3,1,0.1,0,1)
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Eﬁﬁ@ﬂ‘ﬁ@ﬁﬂ7t JR T RE P IA e LlyfSyy = y? — 2z, 0y 755 5
ﬁdy = 2y? — 4o, By’ — 20— 1 = 2, ?FE'dZ—Qz /\'x"}ZE'dZ—de,Pﬁ
Jﬂ%ﬂm—zoe@ 20), ljyzo—y(O)—2x(0)—1_1—1_0,}5ﬁuzzo,
Bly? =2z + 1, tlly = /22 + 1. 2R UWT (A THME):

Y1 Y2 Y3 Ya Ys Y6 yr Ys Yo Y10
B EAE | 1.0954 1.1832 1.2649 1.3416 1.4142 1.4832 1.5492 1.6125 1.6733 1.7321

fENTRE | 1.0954] 1.1832 1.2649 1.3416 1.4142 1.4832 1.5492 1.6125 1.6733 1.7321]

WA R, TR AN e 4B

CUEEH: RS- EERS A (9.29) R 3H RS FE
UE: Ag—ERE A 30(9.29) 0

p

Yn1=Yn + (k1 + 4y + k)
ki =hf(xn,yn)

_ h ki
L k3 :hf(l’n =+ h7 Yn — kl + 2]{52)

RNy (), y(2pe1)FRAN(9.29) HF 1 s, Y s HHE ST

Ent1 = Yl )= y(zn) — é(l_ﬁl + 4ky + ];?3)-
];71:hf($na y(xn)) = hf> B

Fo=hf (. + By, + B),
]%,:hf(xn + h,y(zn) — ky + 2];:2)-

HH #0474 (9.23) 40
By = hf + 025 o+ 51 1)+ W3 (§ o+ 1 oy + §12 1) + O,
by = hf + W2(fo + ££,) + B3 fax + Fhoy + 52 Fog + Fofy + F£2) + O(RY).
FR
y(@n) + g (ky + 4k + F3)
) A 1) e+ 2 foy + Pl + oy 1)+ O
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(9.24)0 % B, BITE
5n+1 - O(h4)

R A 20(9.29) HAT SRS B
A 50(9.29) FIMatLabifs 5 g2 I vH 540 H 414 n) 2

=t +y —t*, z(0) =1,
y'=ty + 3t, y(0) =2,
2=tz —y' 4+ 6t3, 2(0)=3.
Hrho <t <0.75, Hth = 0.01.
fiEt: BRI RRAI AL A
r'=txr +ty + 3t — 12,
y'=ty + 3,
=tz — ty — 3t #6t>.
idw = (x,y, 2)T Al
1 1.0 3t — ¢
flt,w)=t] 0000 | w+ 3t
0 =1 1 —3t + 6t

B, 2 = £t w).
Yn "5 MatLabFe 7 Wi-Fol) S ffFef5. mUWl T

function z = ef5(t,w)

A=1[110;010; 0-11];
b = [3%t-t"2; 3*%t; -3*xt+t73];
Z = t*A*w + b;

2) X Fxt3 . mll T

function y = kt3(ef,y0,h,a,b)
y(:,1)=y0;
n = (b-a)/h;
Xx = a:h:b;
cl= [1 4 1]°;
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for i=1:n,
k(:,1) = hxfeval(ef,x(i), y(:,1) );
k(:,2) = hxfeval(ef,x(i)+0.5%h,y(:,1i)+0.5%k(:,1));
k(:,3) = hxfeval(ef,x(i)*h, y(i,i)-k(:,1)+2%k(:,2));
y(:,i+1) = y(:,1i) + kxcl/6;
end
TEAT A T AT
>> y0 = [1 2 3]7;
>> y = kt3(Qef5,70,0.01,0,0.75)

BRNBRZE A3 x T6MHFE, B AT 00K, y, 2. A NI A A& ) A 2]
LACIEN ISk

>> t = linspace(0,0.75,76);
>> plot(t,y(1,:),’kd-",t,y(2,:),’bo:’,t,y(8,:)y’°g+--");

>> legend(’x’,’y’,’2’);

35

0.8

iZ?‘z‘_%%El’\JﬁﬂﬁﬁﬁﬁIuikﬁ@ﬁnTo TEF2N TR Ay =y + 3, Wy =y = ty,
Eﬂ% =tdt. Bk, Ing —Inygy = %(tZ —2), Bt = 0, §o = yo + 3 = 5t
A, By (t) = Bez” — 3.

- ARG SRARVE K A PR R S ) i

y'—ay'+y=1 y(0)=y(2)=0
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fift:  AEMFRRHr =2t Y (¢) = y(x)
Js TR
Y7 —4tY' +4Y =4
{ Y(0)=Y(1)=0

ity = $(1eos IT) 0 < j < nh[0,1) BRI DT R B EAET A, WHQS

n
AV )BT O R B R
M (9.95)HTY, =Y (t) =0, Ys=Y(t,) =0
Qoo — 4Adiag([ty -+ tn_1]))Wag + 41, 1) Yo = 4[1,--- 1T
A () MatlabFE a0~
1) A2 R B B 5 4 U BEER dgxs.m

function [ca,cb,x]=dqxs(n)

cl=[1:n];

c2=cos((c1-1)*pi/(n-1));
x=0.5%(1-c2);

xpl=ones(n,1); xp2=xpl*x;
xp3=xp2-xp2’+eye(n); xpéd=prod(xp3);
xp5=1./xp3-eye(n); xpb=sum(xp5);
xp7=xpl*xp4; xp8=xp7.*xp3’;
ca=xp7’./xp8; xp9=xp6’-diag(ca);

ca=ca+diag(xp9)s.\ cb=caxca;
2)THEY AL ef6.m

n=11; n2=n-2; nl=n-1;

[Q,W,x]=dgxs(n);
A=Q(2:n1,2:n1)-4*diag(x(2:n1))*W(2:n1,2:n1)+4*eye(n2);
b=4*ones(n2,1);

Y=A\D;

xx=2*x; yy=[0;Y;0];
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3)AE fir 4 Bl R 34 ek KA e B

>>ef6

>>XX

>>yy
HIFSY SN ERSTIR

- A SRARVE SR AR PR R S ) i

y'=(1+a2%)y  y(-1)=y(1)=1

W (AR c =21 Y()=y().

CJRTTREAA
=1+ (@2t -1y
V" — (16t — 16t + 8)Y.=0 (1)

Y(0)=Y(1) =1

it = S0+ cosdl) Q< G/ [0, 1) F 0 V) T OB AT
s, WHQMAVIE —Fr38s i R REGERE, W #(9.95)
Yi=Y(ty) =1, Y5 =¥(t) =1

At = [ty tpaay $2 = —16 % (t1 xt1 — t1 + 0.5)

28] B,
HCEH (9.95) 49 7 R (1) BI AT BS A

(Qa2 + diagB2)Ys = —Qo1 — Qa3

A Matlab e 0 F
1)dqxs.m JLEE 68

2) T EY IR ef7.m
n=11;
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n2=n-2; nl=n-1;
[Q,W,x]=dgxs(n);
t1=x(2:n1);
t2=-16%(t1.*t1-t1+0.5);
A=Q(2:n1,2:n1)+diag(t2);
b=-Q(2:n1,1)-Q(2:n1,n);
Y=A\b;

xx=2xx-1; yy=[1;Y;1];

3)TEM A M

>>ef7

>>XX

>>yy
HIESY IV I FR=TTA
- EE B 7 FE A R

y' +y(a® +y?)”

{ﬂ+ﬂﬁ+¢>

z(0) =05 ¢'(0)=0.
y(0) =0.25 2/(0) =1
FEHOR W B TR FIODEAS SR fia(1), (1)

75
0

fid: W z(l)==x, 2(2) =2, 23) =y, z(4) =y, N
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Nl Nlw
I
[a)

I
o

( di%}) = 2(2)
dzw = —2(1)(22(1) + 2%(3))”
dz{?’) = 2(4)
a0y

| G = 032+ 2E)

3
2

3
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I Matlabfe 7 i1
1)ef81.m 3 A

function f=ef81(t,z)
w=(z(1)*z(1)+z(3)*z(3)) " (-1.5);
£(1)=2(2);

f(2)=-z(1)*w;

£(3)=z(4);

f(4)=-z(3)*w;

2)ef82.m 31

t0=0;

tfinal=1;

z0=[0.5 0.75 0.25 1.0];

tol=1.e-5;
[t,z]=0ded45(@ef81,t0,tfinal,z0,t0l);
x=z(:,1); y=2(:,3);

X

y

3)7E i & 118 FHefS8200 1
>>ef82
Bz Yy, e S5yfiE)a— 2Rz (1), y(1).

- A MatlabZ R KA 40T il &

y/:f(xvy) a<z<bh
Ay(a) + By(b) =C (HHA-B +#0)

A (ry) = C 5L a=1b=2A=2 B=-1C = nJHZEFIIL.
W AEABREE =t (b— o)t
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T
y(z) = 2(1)
dy _dzdt _ 1 dz
de — dtdr — b—adt
i g(t,z)=(b— a)f(x(,by) - (b—a)f(a J(rb (b)— a)t, z)
a+(b—a)t—z a+(b—a)t —z
i _ e 1 _e e —1
iy g(t,z) =(b—a a+ (b—a)l a St
—a
2 =g(t,2) 0<t<1
Az(0)+ Bz(1) =C
7Et € [0, P E - VI E K- LT R0=t) <t1 < - <t <t, =1
21 Tl
<3 T3

Hrz = 2(t) = 2(0), 23 = 2(t,) = z(D)plznn= [2(t1), -, 2(t,_)]F, Th =
to, Ts =tn, To=[t1,--- ,tna]".
2 = g(t, z) HMatlabBE AW - Z =¢(T, 2)

Wiy Wiy Wi 2 9(T1, z1)
War Wi W zo | = | 9(Th, 29)
Wai W Wis Z3 9(13, 23)
E( PR WAN B 90 R UR Y LR
Az +Bzg = C (9.1)

Worz1 + Wagze + Wazzs = g(13,22) (9.2)
Ws121 + Wagzg + Wazzs = g(T5,23) (9.3)

WA-B#0H(9.1)1%

| Q

(9.1)’

|
=
&

RN(9.2), (9.3)

W21% — W21%Z3 + Wagzo + Wazzg = (13, 22)
W31% — W31%Z3 + Wagzg + Wazzg = (15, 23)
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z3 T3

Way Was — Wy &

Wa§
Al == B
W32 W33 - W3lz

F=

Wan§
AP+ F=g(SP), W(P)=AP+F—g(S,P)=0

a
WHIUE po = | : KFARZNE TR h(p) = 0

a

AT (9.1) SR H 2, B AT SR HH &5 s AL 10 2, Ty (x) = 2(0) 15 5y.
A (I MatlabFEFE 0
1)efolm 3 T

function y=ef91(t,z,a,b)
c=b-a; d=atc*t; e=c/d;

y=(exp(d-z)-1)*e;
2)ef92. m 3R

function y=ef92(P)
global W21 W22 W23.W31 W32 W33 A B C a b T2 T3
m=length(W23); mpl=m+1;
A(l:m,1:m)=W22;
A(1:m,mp1)=W23-W21*B/A;
A(mp1,1:m)=W32;
A(mp1,mp1)=W33-W31*B/A;
F(1:m,1)=W21xC/A;
F(mpl,1)=W31*C/A;
S(1:m,1)=T2;
S(mp1,1)=T3;
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gg=ef91(S,P,a,b);
y=A*P+F-gg;

3)efo3. m3CAF R

global A B C a b W21 W22 W23 W31 W32 W33 T2 T3
A=2; B=-1; C=log(2); a=1; Db=2;
n=10; nml = n - 1,;
[W,V,Tl=dgxs(n);

W21=W(2:nm1,1);

W22=W(2:nm1,2:nml) ;

W23=W(2:nml,n) ;

W31=W(n,1);

W32=W(n,2:nml) ;

W33=W(n,n);

T2=T(2:nml)’;

T3=T(n) ;

pO=axones (nml,1);
p=fsolve(Q@ef92,p0);

z(n)=p(uml1); z(L=(C - B * z(n))/A;
z(2:nm1)=p(1l:nml = 1);

x=a+(b - a) * T;

Z

10. BTk a3 FA AL 1E 3R SR A

y =2 —aty—a?
2 = x2% —y* + 3,
y(2) =5,

| 2(2) =3.
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fix € [2,5],h = 0.25, HLD AR-KITEAN A3, I SHoded5KAFAE LLAL .
fit: S MatlabfE 7
1)efl0.m AW T

function z=ef10(x,y)
z(1)=y(2) "3-x*xx*y (1) -x*x;
z(2)=xxy (2) *y (2) -y (1) "4+3%x;

2)efl01.m 3T

h=0.25; a=2; b=5; n=13; y0(1)=5; y0(2)=3;
y=adams (’ef10’,y0,n,a,b);
TRIE I R IR B A R-K 71 &3 A 2

Yn+1 = YUn + %’(kl + 3]{52)7
_ 1 A\
b= F (s un + JA(SGRES )

ISR IR 5V RS E P R 2

firp:
Ynt1 = Yn + %(lﬁ + 3ko)
Ent =Y (Tny1) — y(Tn) — %(El + 3152)
o= f(en, y(ea) + Thiky — $hky)
ky= o+ Fh,y(wa) + Fhkr + fyhko)
H1(9.23) %0
fi= f4 R —Ra)fy + gq%(fﬁ F2)2f,) + O(?)
Fo= f+ 2o+ Blka+ ko) fy + 3023 foo + k1 + 3h2) £y
+ g5 (k1 + 3k2)2 ) + O(h?)
FR

ki — k= %r( — ko) f + 32(k1 ko) fyy — %fx - %(El + %Ez)fy
__Q_(Qfxx + g(kl + ng)fxy + %(%1 + %EQ)zfyy + O(hg)
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i
Fr= f Al =R fufy — 2 fy — B+ BB £2 4+ O(1)
— L, -l 3024 o)
= - om)
ko= f+ %fx + %(f + %h)fy
+%Wéhf+%f+§ﬂhyh%ﬁ+%ﬁ%@ﬂ*ﬂm)
= ﬁ+ 2, + u+§u+%ﬁfu%f+%n@»@
+5 h% foo+ §F foy + gf%@w-+cwh%
- f+”%x R T
+%Qm+%ﬂ%ﬁ0<>

Fuit = ylnn) = ylen) = F(h +38)
@3>y@a+hf+ fe + 11
F[fm +2f foy + L2 Ly + P I Ny + f 1]+ O(0Y)
—y(wa) = B(Af +2nf +2np R S g p, - I p 24 Bh2g g,
Fonefpz 4 g, AR FE )L 2 2 4 O(h)
= O(hY)
Fasie PR 8
A flx,y) =y TR
k= Ay + Bk — Bky)
ke = Ayn + %]ﬁ + %/@)
WAL, JFidZ = A

27 27
ky — k ky, k= (1—"2k
2 1 3 2 1 ( 3)2
FRA A
27
2 : 22+Z2’ ! | 22+Z2
36 36
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Ynil = Yn + %(kl + 3ks)

A EVE R HCN

Re(Z) < ONEHUEY]|R(Z)| < 1
MO ARRE -

12\ %
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