MATLAB &#l} (2-(-1))
9 A 22 H 10:00-11:30
SN xxx WS FE81 121

3 R EREIEST

3.1 ST

03.1 NTIERNBIRES). STHMAME. BME. FHE. PRE. FRE,
FHEE 1, 2. 3 FIRBHR,

76 79 91 0 19 41 1
76 61 93 81 27 46 83
95 7 73 5 19 44 20
95 7 40 35 60 93 67
95 45 92 41 13 1 84

KR ERIEHEFBETRPHNEAE. &IME, HRERE. RMETNWERNGTS. 515,
K ERFEFETHM. B0, FrETERHNM,
A = [76 79 91 @ 19 41 1;
76 61 93 81 27 46 83;
95 7 73 5 19 44 20;
95 7 73 89 20 74 52;

95 7 40 35 60 93 67,
95 45 92 41 13 1 84];

BIMBAE. BME. FHE. PO FPEES
max (A, [],1)

ans =

95 79 93 89 60 93 84

min(A,[],1)

ans =

76 7 40 0 13 1 1

mean(A,1)

ans =



88.6667  34.3333  77.0000 41.8333  26.3333  49.8333  51. 1667

median(A,1)

ans =

95.0000  26.0000  82.0000  38.0000  19.5000  45.0000 59.5000

std(A,0,1)

ans =

9.8116  31.8161  20.3863  37.1829  17.0841  31.4923  34.1492
BITNRAE. SME. TIOE. PAE. REE
max (A, [],2)

ans =

91
93
95
95
95
95

min(A,[],2)

ans =

0
27

— 3 3 O

mean(A,2)

ans =

43. 8571
66. 7143
37.5714
58.5714
56. 7143
53. 0000

median(A,2)

ans =

41



76
20
73
60
45

std(A,0,2)

ans =

38. 4640
23.4002
34. 7460
33. 8864
31.9412
38. 2056

EFEBTETNRAE. &/ME
max_val = max(A, [], 'all')
max_val = 95
min_val = min(A, [], 'all’)

min_val = @

BRAE. RMEFTNENTS. 315

[row,col] = find(A == max_val)
row =
3
4
5
6
col =
1
1
1
1
[row,col] = find(A == min_val)
row = 1
col =4
BT

sum(A,2)



ans =
307
467
263
410
397
371

== e
sum(A,1)

ans =

532 206 462 251 158 299 307
AT R
sum(A, 'all")

ans = 2215

3.2 FENME

Q3.2 HREEHEL., cosfitk. ¢ Bk, X H% BRHTLHER) SNEHATE, BEXL
NG

X = -4:0.005:4;
histogram(x,50)
title( 'Histogram of y=x")



Histogram of y=x
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y = cos(X);
histogram(y,50)
title('Histogram of y=cos(x)")

Histogram of y=cos(x)
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y = exp(x);
histogram(y,50)



title('Histogram of y=exp(x)")

900 . Hngtogram of 3I/=exp(x)
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y = power(x,2);
histogram(y,50)
title( 'Histogram of y=quad(x)")

250 Hnstpgram qf y=quqd(x)
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Q3.3 4&—1 117 1000 FINIESSHHENEERE, ERESHHNHER 2. HEHR .1, B
hist EEHKEAHE, 58ER 0. FEH 1 NESHHEYIBNEESHEBHARR?

X = 2+randn([1,1000])*sqrt(0.1);
histogram(x,50)

X = @+randn([1,1000])*1;
histogram(x,50)



3.4 ZUWR
Q3.4 EAMANZI v My, R

yi=x4=3x3+2x24+x 42

Vp=3x34+2x3+x247

Ky + Y2y = Y2y @Y [S. Rl =,/
HASAHBZU, RARESZIR

pl [9:4:'3:2)1:2];
p2 = [319:2:11017];



yléb)@

conv(pl,p2)

ans =

0 12 -9 14 1 7 32 -16 16 7 14
yl/y2

[S,R] = deconv(pl,p2)

S
R

0

0 4 -3 2 1 2
Q3.5 AATAZFRINREIAIRE Q3.4 AR ZIMA IR

rl = roots(pl)

rl =
0. 7460

+ 0. 79291

0.7460 - 0. 79291

—-0. 3710 + 0.53311

-0.3710 - 0.53311
r2 = roots(p2)

r2 =

—-1. 1254 + 0. 00001

-0. 2821 + 1. 20851

-0. 2821 - 1. 20851

0. 8448 + 0. 79541

0.8448 — 0. 79541

Q3.6 EF—MZWMAYHBSMR: -2,-1,1,3,5, FEFHBEyY0O0) =1, 5HFIHFZRNREKHE
ZZIR Yo

root = [-2;-1;1;3;5];

coef= poly(root);

yo@ = polyval(coef,0);

coef = coef / y@ % since y(@)=1, rescale it

coef =

~0.0333  0.2000  0.0667 -1.2000 -0.0333  1.0000
Q3.7 E¥cos(x) BABEREH:

2 6 8
cos(x) = 1 _x_+x_4_x_+x_____

21 41 6! 8!



EX, PANLARBREREFRSAEA 4 XNZI (BIFT35) . POAREBESRE N 6 XANZ
W= (BIRT430) |, PRAREERSXREN 8 XMWZI...... LTx=3%, K

cos(x), P4(x), P6(x), P100(x) .

X0 = pi / 3;

p4 = [0,-1/factorial(2),0,1];

p6 = [0,1/factorial(4),0,-1/factorial(2),0,1];

p8 = [0,-1/factorial(6),0,1/factorial(4),0,-1/factorial(2),0,1];
cos(x9)

ans = 0.5000
polyval(p4,x0)
ans = 0.4517
polyval(p6,x0)
ans = 0.5018
polyval(p8,x0)

ans = 0.5000

Q3.8 HEF RGP —RAZEREKRREABANES ERLES ZANRGERIE. TEE— ML
BABNMNRGNEERE, HP CO)ARGELERE, CO)NRFRALES, NSHRFRANE
S, SANERHETHRELTE.

Cls) _ 534952+ 265 + 24
N(s) 5441583477524 1535490

8 MATLAB #E G(s)3z AL i T

G(s) (gi = (s+ap)(s+ay(s+ay)
s

_C
T N(s)  (s+b)(s+by)(s+by)(s+by

pc = [1,9,26,24];
¢ = roots(pc)

c =
—4. 0000
-3. 0000
—2.0000

pn = [1,15,77,153,90];



n = roots(pn)

n =

—6. 0000
—5. 0000
-3. 0000
—1. 0000

i, ##5

Gls) =€) (5+2)(s+3)(s+4)
N(s) (+1)s+3)(s+5)(s+6)

4 MATLABEFETEA
4.1 _ R %

4.2 B E O#E

4.3 = ERLH
Q4.1 BEE ERFEMHARTE, EXFIHEELETER, CRERDRERNET

x = linspace(9,1,100);
y = sin(2*pi*x);
plot(x,y)

title('figl')

fig1

0.8F

06

0.4F

021

021

-04r

-0.6

081




x = linspace(0,1,100);
y = sin(2*pi*x);
z = cos(2*pi*2*x);

plot(x,y,x,z,'r--"), grid on;
title('two curve');
xlabel('x-axis");
ylabel('y-axis');
legend('sin', 'cos")

two curve
1 — T . v

08F

\
06F |
04 /\

02r \

y-axis
o
T

-0.2 !
-04 | \
-06 i

08+ \

x = linspace(0,1,1000);

yl = sin(2*pi*x);

y2 = exp(x);

h = linspace(0, 2*pi, 1000);

y3 = sin(h) + cos(h);

y4 = 10*x.”2 - 5*x + 6;

subplot(221), plot(x,yl), grid on, title('sin');
subplot(222), plot(x,y2), grid on, title('exp');
subplot(223), polarplot(h,y3), grid on, title('polar');
subplot(224), semilogy(x,y4), grid on, title('semilogy');



sin exp

1 3
0.5 25
~
0 2 -
/'//
05 15 .
//
1 1
0 05 1 0 0.5
polar
90 i
120 ) & 60 " semilogy
150 f/ﬁ/F_“\\\ 30 10
o :
180 x;}// 0 8
,
210 330 6 b
240 300 :
270 0 0.5

subplot(111)

t = 0:pi/50:10%pi;
plot3(sin(t),cos(t),t), grid on;
xlabel('sin(t)");
ylabel('cos(t)');

zlabel('t");



30

25

20

4—'15\

10 4

D V[ = sl mel( =8 - 5360
R = sqrt(X.”2 + Y."2) + eps;
Z = Sin(R)./R;
mesh(X,Y,Z);
1
0.5 4
7758
% S
i 7
720\
\\\\‘\{f,':',%lfé:aes§
’d@J;j%ﬂ
e

surface(X,Y,Z);



figure

[X, Y] = meshgrid(-2:.2:2);

Z = X.*exp(-X."2-Y."2);

[DX, DY] = gradient(Zz,.2,.2);
contour(X,Y,Z)

hold on

quiver(X,Y,DX,DY)

colormap hsv

hold off




151

05f

-0.5

-157F

Q4.2 NH Wtk &S H T RAE
x = sin(t)(ect) — 2cos(4t) — sin5(ﬁ))

y= cos(t) (e(‘os(t) — 2cos(4t) — SinS(%))

TR MATLAB £ subplot Bt X, y 5t 2 HEIXRELE. X 5y 2 HMERNL, S5 HNSLE
SEEIE 0:1/16:100, 204 t (UEVE, VB RESETIR .

subplot(111)

t = 5.1:0.00001:45;

alpha = 0.29;

x = alpha * sin(t).*(exp(cos(t))-2*cos(4*t)-power(sin(5/12),5));
y = alpha * cos(t).*(exp(cos(t))-2*cos(4*t)-power(sin(5/12),5));
plot(x,y), grid on;



0.8F

06F

0.4F

-02 1

-04

-0.6

Q4.3 & b/, SR th T LA TR AARRIAR
r = esinf — 2c0s48 — sinS(28=7)
24
3 polar R EiZz I Hzdh s, HERBRRR. XY HiRS. BE1%E
theta = linspace(@, 2*pi, 1000);

r = exp(sin(theta))-2*cos(4*theta)-power(sin((2*theta-pi)/24),5);
polarplot(theta,r), grid on, title('#fitEmhzy");



A E £
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270

Q4.4 TRINM T —HIFAEIRFEEE V3 JF KR

X 1 2 3 4 5 6
Y, 6 11.1 157 21 26 30.8

Y, 6 1097 1594 2091 25.89 30.86
AT MATLAB T BIIXFAZYE, HP YO BAeE. Ym HEeH% s

x = [1,2,3,4,5,6];

y® = [6,11.1,15.7,21,26,30.8];

ym = [6,10.97,15.94,20.91,25.89,30.86];
plot(x,y0, '‘or',x,ym, ‘blue'), grid on;
legend (' JREGHIE", 'EIIHEZ ")

. B LR



35

AN Ty
RIETEE:

A OIEEM A EKRR
Q5.1 ok 5K &
BAKER

o EIEI EIMERIEREF, KBS ENR
o ZRMERKRERER, HEH_NERERF, KEE—TE
o LXMW MEFRIRRIE X H+HE T HE RIS

flx)=x3-2x

fun = @(x)power(x,3)-2*x;
fun_fix = @(x)1+1/(x*x);
fplot(fun,[-1,4])



30 | 1

20 | 1

[x, root exists] = iterative method(fun_fix, 100, 0.01)

X = 1.4629
root_exists =
1

disp(fun(x));
0.2051

[x, root_exists] = biselection_method(fun, 1, 100, 0.01)

X = 1.4139
root_exists =
1

disp(fun(x));

-90.0012
Q5.2 A KREHEE
ERER

s FE(CRAMPLERHAINRKTTR
o BEFWARE



« BE—AMERIEHIELIERE, BIFFH/ K E(albl),@2,b2)
. THAZEK

o 1SR+ ATAR (al,b1) AT 5K AR

o 163 TSR+ ATRR (a2,02) 475K R

WIFKARRES 5.1 48

fun = @(x)power(x,3)-2*x;
%d_fun = @(x)first_derivative(fun, x, 0.01);
d fun = @(x) (fun(x + 0.001) - fun(x - ©.001)) / (2 * 0.001);

x = linspace(-1,4,100);

y = fun(x);

dy = d_fun(x);
plot(x,y,x,dy, " 'r--"), grid on;
legend ('K AEREL", ' FERIBRESE)

60

——— R AR R AL
—— — — FrRAR RS AL

50 |
40 7
30 + 7

20 s

10 + o

-10

BHREEBABUARET R

%test = 100;

%disp([d_fun(test), first derivative(fun,test,0.0001)]);
%first_derivative(fun,1.5,0.0001)

[x, root exists] = newton_method(fun, 2, 0.01)

X = 1.4142
root_exists =
1



5 B oA+ UE R (@l,bl) 7K g
[x0, root_exists] = biselection_method(fun, -1, 1, 0.1);
disp(x0);

(4]

[x, root_exists] = newton method(fun, x0, 0.00001);
disp(x);

(4]

B Z ik + AU X (2,02) 3 17 35K 7

[x0, root_exists] = biselection_method(fun, 1, 2, 0.1);
disp(x0);

1.4375

[x, root _exists] = newton method(fun, x0, 0.00001);
disp(x);

1.4142
7N M AREKRB--BITA
Q6.1 JHITIA
A= [11252;'21'21'1;21'31'2];
b = [3;-3;-1];
disp (" EICRTRVIE AEFE");disp([A,b]);
JETCRIEIE T FE R
1 2 2 3
-2 -2 -1 -3
2 -3 -2 -1

[U, bb] = Gaussian_Elimination(A, b);
disp("/BIT/EHIIES #EFE") ;disp([U,bb]);
JHITRRIE FERE

1.0000 2.0000 2.0000 3.0000

(4] 2.0000 3.0000 3.0000
0 0 4.5000 3.5000

x = Back_Substitution(U, bb);
disp("fi#");disp(x);disp("SILF L@ E");disp(A*x)

f#



0.7778
0.3333
0.7778

WIFEHEE
3.0000
-3.0000
-1.0000

+ &M REAKRKR-ERD

A = [5,0.2,2;-0.2,-1,-0.1;1,-0.1,2];
b =1[3;-3;-1];

disp([A, b]);

5.0000 0.2000 2.0000 3.0000
-0.2000 -1.0000 -0.1000 -3.0000
1.0000 -0.1000 2.0000 -1.0000

L = tril(A, -1);
U = triu(A, 1);
D=A-1L-U;

disp(L);disp(U);disp(D);

0 0 0
-0.2000 0 0
1.0000 -0.1000 0

0 0.2000 2.0000

0 @ -0.1000
0 0 0
5 0 0
) -1 0
) 0 2
Bl = -D\(L+U);
B2 = -(L+D)\U;
pl = max(abs(eig(B1)));
p2 = max(abs(eig(B2)));

fprintf (' HET LA REE[E B 1E¥12=%8. 6, S ITF{E/RIERFELE B 1EF12=%8.6Ff\n",pl,p2);
FEO LR AERE B 75 11£=0.455403, 5 IR E/RERFE[E B 154-1£=0.196839

n = size(A, 1);
iter = 8;
solution_mid_jacobi = zeros(iter,1);



solution_mid_gauss = zeros(iter,1);
% Jacobi
tic;
x = ones(n,1);
for k = 1:iter
x =D\ (-(L+U)*x + b);
solution_mid_jacobi(k) = norm(x);
end
t_jacobi = toc;
fprintf (' FEO LA AT(E)=%8.6F\n",t_jacobi);disp(x);

FEOl Lb £ Y [8)=0.019255
0.7817
2.9194
-9.7422

% Gauss-Seidel

tic;

x = ones(n,1);

for k = 1:iter
x = (D+L) \ (-U*x + b);
solution_mid_gauss(k) = norm(x);

end
t_gauss = toc;
fprintf (' SHIERE/RENRE(E=%8.6f\n",t_gauss);disp(x);

S FE/RIEN A [E]=0.013594

0.7811

2.9182

-0.7447
x = linspace(1,iter,iter);
y = sin(2*pi*x);
z = cos(2*pi*2*x);

plot(x,solution mid jacobi,x,solution mid gauss,'r--'), grid on;
title('RAVISHE");

legend('FETLLIEK ", ' SETHRERIEN");

xlabel ("EARE");

ylabel("fZHY L2 S5#");



A

3.25

— fERT Rk R
-~ Al R

2.85 1 1 1

4 5
R E

o
~
0

I\ FEEFFFIHEK R
Q8.1 Bk RATH®E. KBk
Ik

A=1[2,1,3;2,5,1;1,2,1];

err = 0.01;

[1,v] = power_method(A, err);

[vs, 1s] = eig(A);

disp('GT JAHFIEE, #EME");disp(1s(1,1));disp(vs(:,1));disp(' BERAFFLE,
FHALEE");disp(l);disp(v);

GT JZAKLE, HILEE
6.5114

-0.4317
-0.8200
-0.3759

BERAKLE, B8
6.5087

0.4319

0.8199
0.3759

R E%0%



P =-9.5;

B = A - P*eye(size(A,1));

[1,v] = power_method(B, err);
disp('RRFBERARFHEE");disp(1+P);

R R F R R AL E
6.5082

A
[1,v] = power_method(pinv(A), err);
disp('GT H/ A" ) ;disp(1s(3,3));disp(' RFEH/NFALE");disp(1/1);

GT v/ NFLE
0.2475

SR E ML E
0.2471

N ZHEEE
Q.1 BAMKBAEIRME. FUURE

xi = 0:0.1:pi;

yi = sin(xi);

XX = 0.15:0.2:pi;
tic;

for i = 1:10

yy = Lagrange_Interp(xi,yi,xx,0);
end
t0 = toc;

tic;
for i = 1:10
yy = Lagrange_Interp(xi,yi,xx,1);
end
tl = toc;

fprintf (" 757k 1 if7REI%8. 6F, F77% 2 iofTHHE)%8.6F",10,t1);

F7k 1 1z17Hf(8) ©.012051, J57% 2 iz{TH{ (8] 0.010184

plot(xi,yi,xx,yy, 'r--"'), grid on;
title('fiRBARHRE");
legend('sin(x)"', 'HHELER");



BA ) FL

1 ; ——

sin(x)
—— - — AlifEE R |

Runge Pl 5B~

runge_fun = @(x) 1./(x.”2+1);
gen_point = @(x) linspace(-10,10,x)

gen_point =
@(x)linspace(-10,10,x)

xx = (-10:0.1:10)";
yy@ = runge_fun(xx);

xil = gen_point(3);
yil = runge_fun(xil);

xi2 = gen_point(6);
yi2 = runge_fun(xi2);

xi3 = gen_point(11);
yi3 = runge_fun(xi3);

yyl = Lagrange_Interp(xil,yil,xx,1);
yy2 = Lagrange_Interp(xi2,yi2,xx,1);
yy3 = Lagrange_Interp(xi3,yi3,xx,1);

%err = zeros([3,1]);
err(1) = sum((yyl-yy0).”2);

2.5 3 3.5



err(2)
err(3)

sum((yy2-yyQ).”2);
sum((yy3-yyQ).”2);

PlOt(XX:yyl;Xx,yyz;XX,yy3,XX:yy0,'P"'), grid on;
legend('order-3', 'order-6"', 'order-11"', 'GT");

order-3
order-6
4k order-11 |
-——=GT

disp(err)

67.4327
7.4137
348.3911

+ /NI EEELEE
Q10.1 E#l4 >
EMMTNEEIR, 48 FrEIRERN A SRRk R a,

1. FRESAGEE (spline) ok t=1[0.3,2.5,4.1,5.3, 7.6, 8.2] B X 2 y 1&.

2. BBUN_FOE VBRIV Seile DRBUR, REMMEHE,y = - +‘bt

3. MEZ MM SEE (WE polyfit 71 polyval (4 doc) , FB polyfit FEE M LR E 2 [,
SHEEESIEEE 2 Q) AR IE AR,

X
]

linspace(1,8,8);
= [4,6,8,8.8,9.22,9.5,9.7,9.86];

<
|

¥t



t = [0.3, 2.5, 4.1, 5.3, 7.6, 8.2];

r_ s = spline(x,y,t);
disp(r_s);

3.5529 7.1112 8.8472 9.3173 9.7991

ERBN_RE:

(y lyJ(Z) =

d
(y oIy ty)(b> =

A = zeros([8,2]);
A(:,1) =y';

A(:,2) = (X.*y)';

p = (A"*A)\(A"*(x"));
%disp(r_ls);

fun=@(x)x./(p(1)+p(2).*x);
r_ls = fun(t);
disp(r_1s)

1.8735 7.2786 8.5987 9.1882 9.8893
fi& A3 polyfit
p = polyfit(x,y,5);
r_p = polyval(p,t)

r_p =
3.3081 7.0629 8. 9426 9.2914

plot(x,y, 'r--',t,r_s,t,r_ls,t,r_p), grid on;
legend('GT", "#E&", "&/N3F', ' 2T ");

9.8896

10.0182

9. 8978

9. 7413



11

———-GT
10} s
YNSE
%

Q10.2 8% 5]
BEELHEN: y=-sin(10xx)

1.7 x € [0, 1] XL 100 s, 52 100 EREFHAEIE (x. vo) HP xpfyd 8 &% 100
TEHGIEE (B0 linspace &%) . HMEx € [0, 1] X[F4KE 1000 =, B2
(200 o) HHEFEREANIN AL UEE .
2. YoM SRS RIERS, BARE N 10dB (S0 awgn R#H doc) | Mg /ERIEHRE
LA Y10, BEFEHN 20dB A SHIEIRICH vy, TEE—LARH N B H Yo Yiow Yo=5H%k,
X EEXE o
3. AL RENEIES (.XO, )"10) A (xo- }'2[)) PITEE, FokE XQFJ:FRTJL}&EI‘] Smﬂl S, o (xzs }'2) N
HH1E 2% (-\72, 310) F0 (xz, 52{)) BEE— LI T, MERERB.
4. BZIM (20 07) B NSENEIEE) . (xov10) F1 (X yoo) HATIEBRIE, FKH X Fr3d
NP Py, TEHIZ (xga )’2) . FRERZL (xgapm) 0 (xgapgg) B 7EE) AR5 T, MEWNEE
o

f = @(x)sin(10*pi.*x);

x0 = linspace(0,1,100)"';
yo = f(x0);

x2 = linspace(0,1,1000)";
y2 = f(x2);

y10 = awgn(y9,10);

y20 = awgn(y0,20);



plot(xe,ye, 'r--',x0,y10,x0,y20), grid on;
legend('GT', '10dB", '20dB");

1.5F ’
0.5 ] ! k
ﬁ/ ! i

I
J
osl 4
'Il‘ 1 ||l'f
i
\ i (\yﬂ:

15T

0.6

0.8

0.4

s10 = spline(x0,y10,x2);
s20 = spline(x0,y20,x2);

plot(x2,y2, 'r--',x2,s10,x2,s20), grid on;

legend('GT', '10dB-sp', '20dB-sp"');




0 0.2 0.4 0.6 0.8 1

p_ = polyfit(xe,y10,20);

B ZWAREWHRELKMS. IHBAMIRBARE X BHNR, RO ZIAARE, FFEZILE HELP POLYFIT
R 47 AN AL

p__ = polyfit(x0,y20,20);

& ZUAREBEBESS. BANEERE X ERR, B ZIMAARE, SiEFZZI%2R HELP POLYFIT
PR 47 R O AN GBS

p1o
p20

polyval(p_,x2);
polyval(p_ ,x2);

plot(x2,y2, 'r--',x2,p10,x2,p20), grid on;
legend('GT', '10dB-p', '20dB-p');
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RN ERE B RERE
1 BXERMBERD T, BN EEEEIRD T2 = N EHEEAR D T3, A NX (8
BIEAR ) T4
2. W NREFEERIRSD S1. T4 MR B FEE IR S2
3. HANK E A AT EIIR > K4 HEX LS MRMEZ [BRIRZE.

BIRSD

fun = @(x)1./(1+x.72);

x = linspace(0,1,2);
y = fun(x);
I = trapz(x, y);

fprintf("%.10f",I);
0.7500000000

= linspace(9,1,3);



y = fun(x);
I trapz(x, y);
fprintf("%.10f",I);

0.7750000000

x = linspace(0,1,4);
y = fun(x);
I = trapz(x, y);

fprintf("%.10f",I);

0.7807692308

x = linspace(0,1,5);
y = fun(x);

I = trapz(x, y);
fprintf("%.10f",I);

0.7827941176
FERRD

I = (fun(@)+4*fun(0.5)+fun(1))/6;
fprintf("%.10f",I);

0.7833333333
SRR

I = (7*%fun(@)+32*fun(@.25)+12*fun(0.5)+32*fun(0.75)+7*fun(1))/90;
fprintf("%.10f",I);

0.7855294118

Qll.2 E{Ry
REWRT. EUFURRIFKRE QLLL PIERS, TR

1L.BUNX[EIECH n =64, 4RiEiTHE T64, S32, HWELIRERE,

2.MAMIERIERED, BB IEsT, EERMER. BRRE (KEMH) |

=0.0001,

fun = @(x)1./(1+x.72);

SWEE

sum = 0;
N = 64;
h = 1/N;



for i = 1:N
sum = sum + (fun((i-1)*h)+fun(i*h))*h/2;

end

fprintf("%.10f",sum);

0.7853879909

SUFEHRRDY

sum = 0;
N = 32;
h = 1/N;
for i = 1:N
sum = sum + (fun((i-1)*h)+4*fun((i-0.5)*h)+fun(i*h))*h/6;
end
fprintf("%.10f",sum);

0.7853981634
HSPRHAMNZERFEERR

I = Interval_Halving_Trapz(fun, 0, 1, 0.0001);
fprintf("%.10f",I);

0.7853879909
Q11.3 e JUEIR 7>
A X AR ARADK AR Q11.1 FEER )

fun = @(x)1./(1+x.”2);
[g,ea,iter] = romberg(fun, 0, 1, 0.0001, 10000);
fprintf("%.10f",q);

0.7853981663
T B IR
Q12.1 BRHy vk
ENEK:
1 ERHE AR AR D
2453 Fxy REK X0,y0 58, EELEE

3. ATHREHM A, BHAIE
4 MHECHREMNEELZEERH, NHEAFMKRAIENIRE

Fxy = @(x,y)exp(x);



yo = 1;

h =0.1;

n = 10;

[~,yyl] = euler(Fxy,x0,y0,h,n,1);
[~,yy2] = euler(Fxy,x0,y0,h,n,2);

[xx,yy4] = euler(Fxy,x0,exp(-0.1),h,n,4, y0);
yye = exp(xx);

figure, plot(xx,[yy®,yyl,yy2,yy4]), grid on;
x1lim([0.8 1]);

legend('GT"', 'forward', 'backward', 'mid")

2.9
GT

28} forward
backward
mid

2.1 ; : :
0.8 0.85 0.9 0.95 1

BE. BUERRALE

BUERAE . SERERBRATE T —RNYE AERZNNETE T —RANSE, BXMSE
SR RNSHBE, 1EASIRINPHNE

AR = implict (SERADE, BT — MR SEEBRRIBAIEGTT (BuEADE B B RADE
fHit)

Fxy = @(x,y)exp(x);

X0 = 0;
yo = 1;
h =0.1;
n = 10;



[~,yy3] = euler(Fxy,x0,y0,h,n,3);
[~,yy5] = euler(Fxy,x0,y0,h,n,5);
plot(xx,[yy0,yy3,yy5]), grid on;
legend('GT", "trapezoidal', 'improved')
title("BTHREMBIE. BUERKIE")

HATS SRR L. o ERRivk

GT
28} trapezoidal | /|
improved
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24 //
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Q12.2 A& PEEEE

THEHRRSLEL TR AERENES . HhEEX &L do_Lorenz FEREFE M b, 15
BRI LTI e (R odedd BHARERE)

[t,y] = ode45(@Lorenz, [0,30], [12,2,9]);
subplot(221),plot(t,y(:,1)),grid on;xlabel('t"');ylabel('x");
subplot(222),plot(t,y(:,2)),grid on;xlabel('t"');ylabel('y");
subplot(223),plot(t,y(:,3)),grid on;xlabel('t");ylabel('z");
subplot(224),plot3(y(:,1),y(:,2),y(:,3)),grid
on;xlabel('x");ylabel('y');zlabel('z");
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1 B8 ER=AREEBAVERRD, UERWR, ERAE—HNER.

AERERBIFL LT EAR

ddf fun = @(x,theta)cos(x);
[XX,D1] = ddf(ddf_fun,1,0.001,1000,[]);
disp(D1);disp(XX(D1));

16

0.739
FR R IR FIE 1A AL E B

lambda@ = 0;

k = 0;

€0 = 0.0001;
iter_max = 1000;
iter = 0;

A = [1,2,1;2,1,2;3,4,2];
x0 = rand(size(A,1), 1);



while iter < iter_max

x1 = A * x0;
lambda = mean(x1./x0);
if iter>1
el = norm(lambda®-lambda);
else
el = e0+1;
end
if el < e@
break;
end

iter = iter +1;

X0=x1;

lambda®=1ambda;
end

disp(iter);
7

disp(lambda);

5.8100

disp(x1/max(abs(x1)));
0.4604

0.6072
1.0000

AT ERBIFEMTTE

f = @(x)x-cos(x);
[x, root exists] = biselection method(f, 0.5, 1, 0.001, 1000);
fprintf("%.10f",x);

0.7392578125

2 HEBRHBRAAIFIRE, FIIAZUK 0.00001, 1.0e-8 %, MELERNFE

[x, root_exists] = biselection_method(f, 0.5, 1, 1.0e-6, 1000);
fprintf("%.10f",x);

0.7390851974

[x, root exists] = biselection method(f, 0.5, 1, 1.0e-8, 1000);
fprintf("%.10f",x);



0.7390851378
3 B8 ER =B EEARE, RAEXLRBRES—BFUEREFRBOT
T

f = @(x)x-(x-cos(x))/(1+sin(x));
[x, root_exists] = iterative_method(f, 0.5, ©.001, 1000);
fprintf("%.10f",x);

0.7390851339

4 RE— B LERERFRBAN T LT EA

1 04 04\ (% 1
04 1 08| x|=]2
04 08 1/\x, 3

[1,0.4,0.4;0.4,1,0.8;0.4,0.8,1];

[1;2;3];

tril(A, -1);

triu(A, 1);

=A-L -U;

= size(A, 1);

iter = 8;

solution _mid jacobi = zeros(iter,1);

solution _mid gauss = zeros(iter,1);

% Jacobi

tic;

x = ones(n,1);

for k = 1:iter
x =D\ (-(L+U)*x + b);
solution_mid_jacobi(k) = norm(x);

end

t_jacobi = toc;

fprintf (' FEO th kR AT [B]=%8.6F\n" ,t_jacobi);disp(x);

>S5 OCr o>
1]

MO Lk KA [5]=0. 007707
-9.1391
-0.6672
3.4940

iterative_method
Q5.1 fil-E T AR AR TR R AR
fEABH



f: SR BOIRE, Wsin, HEHEXHIRE
X0: AR FERIHIIA{E

e: IERK IR ZE LR

iter_max(o] 1%): R ARIERREL

REE

o X: fi#
e root_exists: fEEEFE (K AN root_exists=true Bf, X A REHIAEHEIRE FHIR)

function [x, root_exists] = iterative_method(f, x0, e, iter_max)
if nargin < 4
iter_max=1000;
end
root_exists = false;
iter = 0;
while iter < iter_max
x = f(x0);
if abs(x-x@)<e
root_exists = true;
break;
end
iter = iter + 1;
X0 = X;
end
end

biselection_method
Q5.1 {EW-EF kAR M SRR R %
fEABH

o f S RMHIEE, Wsin,d HEETEXHERE
X0: SLAR AT FE X [8]( %)

x1: STARFTFEX [8](F)

e: IERKEIIRZE LR

iter_max (I iE): AR

Y EINE

* X f#



e root_exists: fREEFE (KA root_exists=true Bf, X HREHIEHEIRE FHIR)

function [x, root_exists] = biselection _method(f, x0, x1, e, iter max)
if nargin < 5
iter _max=1000;
end

if sign(f(x@)) * sign(f(x1)) >= @
disp([f(x@), f(x1)])
disp("IRAEE");

end
root_exists = false;
iter = 0;

while iter < iter_max
X = (x0+x1)/2;
if abs(f(x)) < e
root_exists = true;
break;
end

if(sign(f(x0))*sign(f(x))<0) % root in left section
X1l = X;

else
X0 = X;

iter = iter + 1;
end
end

first_derivative
Q52 fE - BT EN AN BT REH A DK SFHH

ENSH

o f FRMAIREL, 0 sin, FHEBENHRE
o XO0: f EXIE FHIE—=

o el EMERNRE LR

o iter_max(T]ik): R AERREL

& [EE

o X: X0 AN —F SEE



function x = first_derivative(f, x0, e,

if nargin < 4
iter_max=10000;
end

if x0 == 0
dx = 1.0e-2;
else
dx

0.1*%x0;
end

dfe = inf;
iter = 0;

while iter < iter_max

f1 = f(x0-dx);
f2 = f(x0+dx);

dfl = (f2-f1)/(2*dx);
if(abs(df1l-dfo)<e)

break;
else
dfe = df1;

iter = iter + 1;
dx = dx / 2;

end
end
X = dfi;
end

newton_method

Q5.2 RV -ETAWUAR IR LRI T T2 K EaR

BNSHE

RENE

f: R ROIREL, Wsin, HEHEXHIEE

X0: LK ARV HIA{E
e IERORIFANIRE LR

iter_max (T i%t): R ARIERREL

o X fif

iter_max)



e root_exists: fREEFE (KA root_exists=true Bf, X HREHIEHEIRE FHIR)

function [x, root_exists] = newton_method(f, x0, e, iter_max)
if nargin < 4
iter _max=1000;

end
root_exists = false;
iter = 09;

while iter < iter_max
X = x0 - f(x0)/first_derivative(f, x0, e);
if abs(x-x0)<e
root_exists = true;

break;
end
iter = iter + 1;
X0 = X;

end
end

Gaussian_Elimination
Q6.1 el -JBTTik-S T fiE
ENBH

o A: REIR[E
o b: BEHEE

RENE

o U F=AARKIEM
e bb: JBIL/ERIEFTRAIBE

function [U,bb] = Gaussian_Elimination(A, b)
C = [A, b];
n = length(b);
for k = 1:n-1 % iter n-1 times
L = eye(n);
for i = k+l:n
mik = C(i,k)/C(k,k);
L(i,k) = -1 * mik;

end



bb = C(:,n+1);
end

Back Substitution
Q6.1 eV -JETTiA- B
ENBH

o Ul E=ARHIERH
o bb: JBTT/EMARTF RSB &

R [B]1E
o X fi#

function x = Back_ Substitution(U, bb)
n = length(bb);
x = zeros(n, 1);
x(n) = bb(n) / U(n,n);
for i = (n-1):-1:1
x(i) = (bb(i)-U(i, (i+1):n)*x((i+1l):n)) / U(i,1i);
end
end

power_method

function [eigenval_max, vec]=power_method(A, e)
vl = ones(size(A,1),1);
iter_max = 1000;
iter = 0;
while iter < iter_max
vl = A*vO;
eigenval_max = mean(vl./v@);
if std(vl./v0)<=e

break;
end
v = vl;
iter = iter + 1;
end

vec = v1/sqgrt(sum(vi.”2));
end



Lagrange _Interp

function yy=Lagrange_Interp(xi, yi, xx, method)
n = length(xi);

m = length(xx);

yy = zeros(m, 1);

if method == ©
for j = 1:m

L = zeros(n, 1);
for k = @:n-1
L(k+1) = 1;
for s = @:n-1
if k ~= s

L(k+1) = L(k+1)*(xx(j)-xi(s+1))/(xi(k+1)-xi(s+1));
end
end
end
for k = @:n-1
yy(3) = yy(3) + L(k+1)*yi(k+1);
end
end
elseif method ==
L = ones(m,n);
for j = 1:m
for k = @:n-1
for s = @:n-1
if k~=s
L(j,k+1) = L(F,k+1)*(xx(F)-xi(s+1))/(xi(k+1)-xi(s+1));
end
end
end
end
yy = L*yi(:);
end
end

Interval_Halving_Trapz

function I = Interval_Halving Trapz(f, a, b, err)
n=1;



iter_max = 100;

iter = 9;

T1 = (b-a)*(f(a)+f(b))/2;
while iter < iter_max

n = 2*n;

x = linspace(a, b, n+l);
h = x(2) - x(1);

y = £(x);

T2 = (h/2) * (y(1) + 2*sum(y(2:n)) + y(n+l));
if abs(T2-T1l)<err
break;
end
iter = iter + 1;
Tl = T2;
end
I =T2;
end

romberg

function [q,ea,iter] = romberg(fun, a, b, es, iter_max)
n=1;
I(1,1) = trapz(fun, a, b, n);
iter = 0;
while iter < iter_max
iter = iter + 1;
n = 27iter;
I(iter+l, 1) = trapz(fun, a, b, n);
for k = 2:(iter+1)
j =2+ iter - k;
I(3,k) = (47(k-1)*I(j+1,k-1) - I(J,k-1)) / (47(k-1)-1);
end
ea = abs((I(1, iter+l) - I(2, iter))) / I(1, iter+1)*100;
if ea < es

break;
end
end
g = I(1, iter+l);
end

function I = trapz(fun, a, b, n)

X = a;
h = (b-a)/n;
s = fun(a);



for i

1:n-1;
X + h;
s + 2*fun(x);

n X
1]

s = s + fun(b);
I = (b-a)*s/(2*n);

euler

function yk=foward_euler(Fxy, xk_1, yk_1, h)
yk = yk 1 + h * Fxy(xk_1, yk 1);
end

function yk=backward_euler(Fxy, xk, yk_1, h)
yk = yk_1;
for s = 1:100
yk1l = yk 1 + h*Fxy(xk, yk);
if abs(ykl-yk) < ©0.001
break;
end
yk = yki;
end
yk = yki;
end

function yk=midpoint_euler(Fxy, xk_1, yk_ 2, yk 1, h)
yk = yk_2 + 2*h*Fxy(xk_1, yk_1);
end

function yk = trapezoidal(Fxy, xk_1, yk 1, h)
ki = Fxy(xk_1, yk 1);
yk = yk_1;
for s = 1:100
ykl = yk 1 + h*Fxy(xk_1, yk);
if abs(ykl-yk) < 0.001
break;
end
yk = yk1;
end
k2 = (yk-yk_1)/h;
yk = yk 1 + (h / 2) * (k1 + k2);
end



function yk = improved_euler(Fxy, xk_1, yk_1,h)

ki = Fxy(xk_1, yk 1);
k2 = Fxy(xk_ 1 + h, yk 1 + h * k1);
yk = yk 1 + (h / 2) * (k1 + k2);

end

function [xx,yy] = euler(Fxy, x0,y0,h,n,0P,yl1)
if nargin<5

OoP = 1;
end
XX = X0 + (1:n)'*h;
yy = zeros(n,1);
for k = 1:n
% init
if k==1
xk_1 = x0;
yk_1 = ye;
else
xk_1 = xx(k-1);
yk_1 = yy(k-1);
end
%
xk = xx(k);
switch (OP)
case 1
yy(k) = foward_euler(Fxy, xk_1, yk 1, h);
case 2
yy(k) = backward_euler(Fxy, xk, yk 1, h);
case 3
yy(k) = trapezoidal(Fxy, xk, yk_1, h);
case 4
if k==1
yk 1 = yi;
yk_2 = ye;
elseif k==2
yk_1 = yy(1);
yk_2 = yi;
else
yk_1 = yy(k-1);
yk_2 = yy(k-2);
end
yy(k) = midpoint_euler(Fxy, xk_1, yk 2, yk 1, h);
case 5
yy(k) = improved_euler(Fxy, xk_1, yk 1,h);
end

end



end

Q12.2

function dy = Lorenz(~,y)
dy = zeros(3,1);
dy(1) = 10*(-y(1)+y(2));

dy(2) = 28*y(1)-y(2)-y(1)*y(3);
dy(3) = y(1)*y(2)-8/3*y(3);
end

Ql4.1

function [XX,D1] = ddf(f,x0,e0,D,theta)
N = length(xe);

if D ~= -1
XX = zeros(N,D);
else
XX = [1;
end
iter=0;

while iter < D
x1 = f(x0, theta);
XX(:,iter+l) = x1;
if norm(x1-x0)<e0

break

end
iter = iter + 1;
X0 = x1;

end

D1 = iter;

end



