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%% Math Exp Homework 3 5—T9

% Calculate age distribution under the restriction of stability

%% Input data

5b=1[005 3 0];

s = [0.4 0.6 0.6 0.4];
h = [0; 500; 400; 200; 100];
%h = [0; 500; 500; 500; 500];

%% Generate Linear equation model
S = [b; [diag(s) zeros(length(s), 1)11;
A = S — eye(length(b));

3 fprintf ('Cond(A) = %f\n’, cond(d));

5 %% Get the result x
5 x =A\h
7 % calculate the error

8 err = sum(sum(A * x — h))

IR E T h (5 X AR E SRR A 7 ATEIA

HEZER M A WSO8 87.19, KT 1, KRR ERE.
2 hy, -+, hs 27N 500, 400, 200, 100, 100 B, THHE5 3.

x = (8481.0,2892.4,1335.4,601.3,140.5)"

D% B B SIS h ISR h 2R 3.7 x 10713, WL,
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Gey1 = g[c —arctan(pg)] — (r — 1)g;
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%% Math Exp Homework 3 6—T8

% Chaos and forking phenomena

%% Params

5 init_val = 0.5;

%% Call the chaos function.
chaos (@gt, init_wval, [0, 2, 0.001], [1000, 12001);
%chaos (egt, init_val, [0.885, 0.9, 0.00001], [1000, 12001);

%% Find fork point

2 find_ fork(egt, init_wval, 1000, 0.8945:0.0001:0.895, 4, le—6)

%% Draw iteration graph.

5 iter_count = 1000;

c = 0.896;
iter_vec = zeros(iter_count, 1);
iter _vec(l) = init_val;
for i = 2:iter_count
iter_vec(i) = feval (@gt, iter_vec(i — 1), c);
end

plot (iter_vec) ;

HA chaos R HRAF I —IL:

function chaos( iter_fun, x0, r, n )
kr = 0;
for rr = r(l):r(3):r(2)
kr = kr + 1;

y(kr, 1) = feval(iter_fun, x0, rr);
for i = 2:n(2)
y(kr,i) = feval(iter_fun, y(kr, i — 1), rr);
end
end
plot ([r(1):r(3):r(2)]1, y(:, n(l) + 1: n(2)), 'k.’);
end

find_forkREH T 115 40 4 mi:

function [ fp ] = find_fork( iter_fun, init_val, converge_ iter, search_range, level, tol
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% Find the forkpoint of iter_ fun.
fp = —1;
for ¢ = search_range

% First iterate.

iter_val = init_val;
for 1 = l:converge_iter

iter_val = feval(iter_fun, iter_val, c);
end

% Check if this is the fp level.
% Get consecutive 2 ** level numbers.

sample_count = 2 A (level + 1);

sample vector = zeros (sample_count, 1);

for i = l:sample_count
sample_vector (i) = feval (iter_fun, iter_val, c);
iter_val = sample vector (i) ;

end

% Check if can converge in Level.

converge_mat = reshape (sample_vector, [], 2);
converge _mat = abs (converge_mat(:, 1) — converge_mat(:,2));
if (sum(converge mat < tol) == length(converge_mat))
fp = ¢c;
break;
end
end

end

WEER #H chaosih %m0 % EFWE 1FR. ZRBIIDZEXT c =0 WK, i
FREY ¢ < 0 MR, SAAE g < 0 BTSN, ARSI E X, B E RS
c>0,q, >0 W IHH.

&) 2WL A5 25— A0 A S X R FE [1,1.12] Z 18], FE#TH S RISE oA by = 1.0795.

M 3ALEAR BI85 AN & S IXIAIZE [0.92,0.98] 2 08], KERETHE 4SS RN by = 0.9488,

P ARG B 55 =N 25 05 X AIAE [0.90,0.91) 210, A& ISR A bs = 0.9073,
DL, ATRITEE] by = 0.8972, b5 = 0.8949. M BH ¢ 4RE/NAIIHE (0.88 £4), B4
AREMEH JUAN ST R B W SF A1) 7, I IR A

N1 BRI AR R IEW I, EEL T ¢ = 2.0 > b1,1.0 € (b2,01),0.92 €
(b3,b2),0.90 € (b4, b3),0.896 € (bs,bs) 73 HIFAT q(t) Wz, PrfFEE S MWE 5, 6, 7, 8,
7R

R,
lb’i — Z; =3.15
zz — zz =4.11
z: — lb’i = 4.39

AUES], o=t T 4.67 (B n AR, ZEHHE Feigenbaum i HEH .



it

2

251

1
ol
<Q

15

0.5

-0.5

-1.5

1: i/ chaos &% H 14372 K

0.45

04r

0.35

03r

0.25

021

1.04 1.06 1.08 1.1 112 114 116

1.02



it

2

<
F T T T T T = 0 T T T T F T T 0
A 0.
.| ll
i ~18 i : -
- " -
t-.- AR .
o -
tcoon -o
II" J
- o [l L . |
-- .
& .
llil' s
- 2
L o~ E . .
- : “
--0 © ._.B/ B . B
& & :
& \_ﬂ . .
- © N .
L % 1o <& .
& o 11 | R |
4 & :
=t & . . -o ot
L et .. 4 @ zj.. - - - -
. o g e s sam s mae = seee
* te, .. amm sssss s = s mw ™
=, o B s s erme e aw mm s e 7
" & - we “wse & o s sa
[ 0'| % bﬁ - S ES SN - - - .. . s e - . - . =
0 "'I-h - q - - ” - - 0' s - - .-0-‘0-‘.. "'
B "‘. .0'.“ ... .l "0.0.. - ..." " "0. -l..‘." - K
] o e w aldde te emest " -
I -- c. T 0 h:o‘oa - . oa.lﬂapuaﬂ - -...I."
L e iR T .n.r.......”.m St R e e e T, e
W B e A §0 ... Aot e oe By - -kt se s 3 M e aw ssmes . e e wea e o
w..&#-ww-.ﬁ..__..uu...r.. . .ﬂ .wo .....u.-. y-n AL u-_l . ..._u. P % Ay T e T e e weerimie s v
LT ﬂ- - ﬂ»o ﬁ" m 12 " llol . -Oﬂ- - -ﬂﬁh-.- fca-o&l 0 -ﬂ.‘ﬂﬂ -u.-o.l-. . ol c'.t;.o- o-_ lo e * co Soﬂouno "oﬂo u-oﬂ co L
Eabey TR0 ra..ﬁq...._..r R - T IR A T - .
. . - .- - - . L .. - .
o opk® -..P_ re. -.. b w.f_.l ..&_u.m. b | ._b ..h- «1 —— | 1 1 | =ssemes ue smmes 1
n [s0] 5 7,. n w [Te] 0 (e} < (o] - [s0]
o o N S © s 10 v = = = = =
o o o o o o o o o

088 089 09 091 092 093
4 ZJE 9 7 S TR

0.87




2

HE

2.2

1.8
1.6
14

1.2

0.8
0.6

0.4

0.7

0.6

0.5

0.4

0.3

0.2

0.1

B 6: by < e < by WIEDL, AT IA AL F 51

5 10 15 20 25 30 35 40 45 50
5: ¢ > by HIEIL, BRI AR E YL
5 10 15 20 25 30 35 40 45 50



2

HE

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

50

5 10 15 20 25 30 35 40 45
B 7: by < ¢ < by HITEOL, AT ILAT DUASBRSL H S 1
910 920 930 940 950 960 970

Bl 8: by < e < bs MIIEDL, ATIA )AL S 51



2 IHE 9

-0.2r .

670 680 690 700 710 720 730 740 750 760

B 9: bs << by BIEDL, ATIAT 16 AL IICEUT 51, i RAAR A AN s br_E g+
AF s 51



3 NHEZ

3.1 CH6-6 ¥HHILHE SRR
3.1.1 #FERET5ERZIT

FAFEREGIR, W, NE  FHSREEE, T ONIRE, WX TR, A 15075
FERRAL:

Tiqj;

Y TGk

4

T+c¢

x| +In(¥75_125q55) + X5, ( )—1—a;+InP|=0,i=1,2,---,n
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3.1.2 MATLAB #&F

%% Math Exp Homework 3 6—T6

% Component of homogeneous azeotrope
%% Input data

= 760;

= [18.607, 15.841, 20.443, 19.293]1";
[2643.31, 2755.64, 4628.96, 4117.07]";
[239.73, 219.16, 252.64, 227.44]";

= [1.0 0.192 2.169 1.611;

0.316 1.0 0.477 0.524;

0.377 0.360 1.0 0.296;

0.524 0.282 2.065 1.0];

% Initial

O Q o o 1™ oB
Il

5 XT0 = [0.0, 0.0, 0.0, 100]";

%% Start solver

[XT, Y, conv, opt] = fsolve(@azeofun, XTO0, [], n, P, a, b, ¢, Q)
Hr azeofunR S an~, X T L 7T 17— mkik:
function £ = azeofun( XT, n, P, a, b, ¢, Q)

x = [XT(l:n—1); 1 — sum(XT(1l:n—-1))];

sigmai = Q * x;

f=x .* (b ./ (XT(n) + ¢c) + log(sigmai) + Q' * (x ./ sigmai) — ...
a— 1+ 1log(P));

end
3.1.3 HELER

BYMEN [0.25,0.25,0.25,50] FF, AEfRH

Ir1 = 00%, To = 586%, Ir3 = 414%, Ty = OO(%7 T="7197

MYMEA [0.0,0.50,0.50,90] B, BEMEH:
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21 =0.0%, z3="183%, w3=00% x,=2197%, T =76.96
MYME AN [1.0,0.0,0.0,90] B, BEMEH:

1 =0.0%, x5=0.0%, x3=0.0%, x4=100.0%, T =097.77
BYUEN [0.0,0.0,0.0,150] B, AEfRH

21 = 0.0%, x2=0.0%, x3=100.0%, x4=00%, T =82.56
ATUAEH, ERE LAY, WEHIEN o HRT 0 fEM, XUIUFW 5 ] 6e
AR FF e . XL E L, S —M L LR, Ll JUA R Ol LAY
H—FWRAEAE CHABYI RS SN 0.0%), AFEE . 4 Erk, mA&R/a%0t
A4 5 i B AL A -

Tr1 = 00%, To = 586%, Ir3 = 414%, Ty = 00%, T="7197

T, = 00%, To = 783%, T3 = 00%, Ty = 2197%, T =76.96
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