ELECTRIC CIRCUIT-1

L i noi diu: %

Muc dich chinh ctia phuong phap Newton-Raphson 1a gidi phuong trinh hoac hé
phuong trinh phi tuyén c6 dao ham lién tuc va don tri trong khoang [a,b] xéc dinh. V6i nhiing
phuong trinh hodc hé phuong trinh tuyén tinh, nhiéu khi cach giai théng thudng nho bién doi
qua lai gitra cac bién c6 két qua cao hon néu giai bang phuong phap NR.

Trong cac phuong phap sd dé giai hé phi tuyen phuong phap chia d6i 1a mot trong
nhitng phuong phéap tim nghiém thé hiéu qua nhét tuy né chi co toe do hoi tu bac nhit. Tir
nghiém thé do, ta co thé tim cac nghiém khac nho cac tinh chét ciia ham sb.

Phuong phap st dung trong bai tap nay la:

Cong viéc con lai la giai

Tinh gia tri dao ham tai bang NR trong khoang

diem nghi¢m x(n-1), da tim ra. Ta c6 thé tim
Tim nghiém tho néu gia tri nay lon hon nghiém bang cach giai hé
bang phuong 0, >.<(n)=x(n-1)+Delta,, phuong trinh phi tuyén,
phap chia do6i véi v6i Delta kha nho, néu tuy nhién cach d6 khong
gia tri y min, »| gid tri dao ham la am » toi uu lam, ta giai ting
trong do cac gia thi trir di luong I?el‘ga. phuong trinh phi tuyén
tri x dé chia doi Dung pp chia dél de dé tim hé nghiém, tuy
c6 thé 14y 13 hai dam bao c6 nghiém t6n mot mang hai chiéu
can xmin, Xmax. trong khoang da chon. dé luu nhung cach nay s&

c0o toc do cao hon.

Tuy nhién, cach trén chi ap dung vdi nhitng ham don tri, kha vi va don anh (y—x—vy)
thé nén con nhitng han ché rét 16n. Trong pham vi ciia chuong trinh, ham mil, logarit,mot
nhanh ciia ham béc hai, phan don tri ctia cac ham bat ki... 1 nhitng ham thudng gap, voi
cong cu 1a phuong phap sd, ta ¢ thé v& duge dang cac dic tuyén cua chung.

Tim dugc nghiém cta ching voi khéi lugng 16n cac phép tinh, téc d6 c6 thé cham,
tuy nhién, ta s& cdi thién chiing bang cac phuong phap nhu trong khoang xmin, xmax cua )
thi biéu dién, ta tim khoang tir 20 dén 100 gid tri, sau d6 x4p xi cac gia tri khac bang ndi suy
Ruga-Kutta bac 4 chang han. Nhung that ra, voi cadc ham dua ra, viéc tim khoang 50 gia tri
trong khoang da cho that ra khong khé khan lim,(mat khoang 2-3 phut cho mét bai toan phirc
tap) néu bai toan giai mach dua dén viec phai tim ra nghiém ctia hai hoéc ba, hoac nhiéu hon
céc phuong trinh phi tuyén, ta phai han ché bang cach khoang chia delta_y lay nghiém dai ra.
Céch trén s& khién db thi khong con muot nhu trude, nhung chu yéu, vO1 bai toan ki thuét, ta
chi can hinh dang cta chiing nén ciing khong dang lo.

Luc dau, ngudi viét dinh thiét ké mot mé hinh truc quan va dong goi san pham thanh
mot d6 an (Project), nhung do khong du thoi gian nén chi han ché & phén viét code va phan
chinh sira ham phi tuyen phai can thiép truc tiép vao code. Tuy nhién, nguoi viét ciing da cb
ging dua ham phi tuyén d6 vao mot phan riéng biét dé nguoi sir dung co thé dé dang chinh
sira ma khong anh huong dén cac phan khac cua chuong trinh.

Véi cach sir dung déc tuyén Diode 1a ham Hyperbole ¢ phan géc phan tur thi hai cua
toa d6 D& Cac, nguoi Vlet hi vong da giai quyét dugc hau hét cac bai toan cong dd thi trong
sach mach 2 c6 dic tuyén ham phi tuyén 1a ctia Diode ly tudng, hoac Diode Zenner ly tudng,
néu ngudi sir dung dua vao dung phuong trinh giai tich cuia mach. Véi cach giai quyét bai
toan phi tuyén sb bang phuong phap Newton-Raphson, nguoi viét hi vong da giai quyét duoc
hau hét cac bai toan mach phi tuyén c6 ham biéu dién dic tuyén i-u 13 ham don anh (twong
ung mdt u thi cé madt I va nguogc lai), kha vi trong ting doan xét.
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ELECTRIC CIRCUIT-2

So do thudt todn

Nhép [ymin,ymax] Phuong trinh mach Nhép [xmin,xmax]
(Khoéng truc tung cAn xét) (Nho giai tich mach) (Khoang truc hoanh cin xét)

z3<Z

|

Gan 1(u)=vmin

) 4

Duing pp chia d6i tim u(0)
a:=xmin, b:=xmax

Nghiém khoi tao i=i+deltay

A

i<ymax

u(0)=u(i(0))

.
> i=i deltay END
i<ymax
a:=a-deltax b S a:=u
b:=u b=b+deltax
i(a)*i(b)>0 b
xb=(a+b)/2

Newton-Raphson(xb,i(xb))
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ELECTRIC CIRCUIT-3

Bai toan khong ngimg tai chd chi dung duoc dic tuyén i-u ciia mach, voi cach ding
thém blen thoi gian tg, ta ¢ thé dung duoc cac dap ng i(t) khi c6 u(t) (hodc nguoc lai) nho
dac tuyen i-u vira dyng (xem vi du ¢ phan cong do thi ¢ bai 9.4¢,d). Nguoi viét hi vong cé thé
giai quyét nhiéu van dé khac, nhung thoi gian han ché nén chi dimg tai d6, c6 thé c6 nhidu
mg dung mdi tao thanh tir nhitng chuong trinh d viét san.

Tuy nhién, ngudi viét ciing nhan thay phan han ché ctia chwong trinh khi xir 1i s6 ¢
nhitng khoang chia nho, d6 ciing 1a 1y do tai sao cac dic tuyén c6 phan hoi khac véi ly thuyét.

Cubi cung, khi dugc st dung, phan cac ham da ¢ cua chuong trinh hi vong duoc add
& mot thu muc riéng biét dé khong nham 13n véi cac ham khac da co tir cac chuong trinh
truée. Phan 16i nay do ngudi viét code chua x4y dung duge mét Project cho chuong trinh.

No6i vé hai bai tap 9.4b va 9.4c, thuc ra n6 ¢6 cung mét ndi dung, code dung chung
cho ca hai bai ¢ cac thuat giai, tuy nhién, nhu da ndi rd ¢ ting bai, chung chua dugc xay
dung hoan hao nén khéng thé dung mét cach tong quat duoc.

Sau khi tinh toan, ta dugc cac két qua sau:

O bai 9.4b:
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ELECTRIC CIRCUIT-4

O bai 9.4c¢:

Dac tuyen i-u cua mach bai 9.4¢
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ELECTRIC CIRCUIT-5

Code cua chuong trinh duoc viét & hai phuong phap: Cong dd thi va NRS, (kém theo
dia) Phan dudi day 1a doan code viét cho NRS.

function[]=bai4b()
a=-30; %xmin-Co the chinh sua
b=30; %xmax-Co the chinh sua
fig=figure( ...
'Name','Dac tuyen cua mach', ...
'NumberTitle','off, ...
'Visible','on', ...
'BackingStore','on");
anh=imread('lacviet.jpg','jpeg");
image(anh);
title("Vui long doi trong 1 phut');
pause(0.00001);

k=1;

bien(1)=a;

xdamp=10"-3; %!Chi rieng voi bai na'y!

bx(1)=nrs(eps,bien(1)); %Dung cau lenh nay toc do hoi tu se cao hon!!!Chi
%rieng voi bai na'y!

%bx(1)=chiadoi(a,b,bien(1)); %Dung voi bai toan tong quat tim nghiem ban dau .
%nhung hoi tu cham

anh=imread(‘anh2.jpg','jpeg");

image(anh);

title("Vui long doi trong 1 phut');

pause(0.00001);

while bien(k)<=b
k=k+1;
bien(k)=bien(k-1)+2; %Dung NR giai ra 30 nghiem cua phuong trinh
bx(k)=nrs(xdamp+bx(k-1),bien(k)); %?: De cho ham so dam bao hoi tu, chi .
%ieng voi bai nay!
end
%
clf;
hold on;
plot(bx,bien);
axis([a b a b]);
title('Dac tuyen i-u cua cau 9.4 *b');
xlabel('Nhan phim bat ki de ket thuc!");
grid on;
pause;
clear bx bien k anh
close(1);
%
function[x]= chiadoi(a,b,bieny)
syms t
epsilon=10"-6;
delta=1;
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ELECTRIC CIRCUIT-6

% Tim khoang cach li nghiem
%=======Cach mo rong ve hai ben khoang cach li nghiem bat ki nhap vao=====%

while (h(a,bieny)*h(b,bieny)>0)&&b<30&&a>-30
a=a-delta;
b=b+delta;
end
% Thuat toan:
while(abs(a-b)>epsilon)
if(h(a,bieny)==0)

X=a;
break;
elseif(h(b,bieny)==0)
x=b;
break;
else
c=(atb)/2;
if( h(c,bieny)==0)
X=C;
break;
elseif (h(c,bieny)*h(a,bieny)<0)
X=C;
b=c;
else
X=C;
a=c;
end
end
end
%
function[x]=nrs(xb,bieny)
N=50;
X=xb;
syms t; %Bien t la’ bien trung gian
saiso=eps;
i=1;
%/11111//11////////Dua vao ham phi tuyen/////////111/111%
fo=f-bieny;
fd=diff(fo); %Tinh dao ham cua ham da cho
P T Vong lap tim nghiem bang Newton-Raphson......... %
while(i<N) %Kiem tra dieu kien i<N
ydh=subs(fd,t,x); %tinh ydh=fd(x)
yx=subs(fo,t,x); %Tinh yx=f(x)
x=x-(yx/ydh); %Ap dung cong thuc N-R tinh x(i)
if (abs(xb-x))<saiso %Kiem tra dieu kien x(i)-x(i-1)<saiso
break;
end
xb=x; %Gan gia tri x(i)=xb cho vong lap moi;
i=i+1;
end
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ELECTRIC CIRCUIT-7

%
if diot(-x)<0& &(abs(x)>0.5)
X=nan;

end
%
function[idiot]=diot(udiot)

idiot=-1/(10*udiot-0.1*eps); %Xay dung ham diot
%
function[f]=f()
symst;
f=-diot(-t)+t-10;
%
function[y]=h(v,bieny)
syms t;
y=subs(f-bieny,t,v);

%Co the mo rong tim ham truyen hoac dap ung u theo thoi gian khi biet i(t) va nguoc
%]ai.Tai sao nguoi viet khong su dung ha'm mu~ cho diot trong truong hop nay ?Don gian
%vi" phai xu? li' cac so rat lon' cua ham mu~ la* mot chuyen rat kho' khan, neu su dung pp
%chia doi thi" la'm cham chuong tri'nh, co'n su? dung pp NRS thi" se~ co' cac dao ha'm tien
%toi vo cung khi i kha' lon!Moi chuyen se~ thu' vi hon nhieu voi diode Zenner, khi ma" ha'm
%tan(x) trong mot chu ki) co'the bieu dien duoc dac tuyen cua no' khi ha’m do' duoc ngan
%voi' mot he so du nho!

Phan code cho bai 4¢ tuong tu nhu trén, chi chinh stra d6i chut & ham main (kém theo
dia)

Cudi cung, do thoi gian c6 han nén ngudi viét code chi gidi han & nhimg két qua don
gian, hy vong tir nhitng ham da viét, c6 thé mo rong két qua cho nhiéu bai toan khac! Khi ¢6
nhiéu thoi gian hon, ngudi viét s& co doan code chung cho cac chuong trinh dang nay véi cac
cach xir Iy chuyén nghiép hon va dong goi san phiam hoan chinh.

Tp Ho Chi Minh, ngay 4 thang 5 nam 2004!
Ngudi viét:

Bui Trung Hiéu

Dén thoi diém 1am bai tap nay, nguoi viét chi méi biét dén str dung Matlab trong
khoang gan 1 thang nén con rat han ché! Phan nay chi nén tham khao! BTH
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