Sistemi linearnih enacb

7. VAJA



7.1 Trikotni sistemi linearnih enacb

|zracunaj zgornje trikotni sistem linearnih enacb:

(1 2 3] 8]
A=|0 1 1|; b=:4};
0 0 2] 2]

In naredi preizkus.

Samostojno resi spodnje trikotni sistem:

1 0 0 (7]
A=|1 1 0|; b=<13¢;
2 45 1 5]




7.1 Trikotni sistemi linearnih enacb
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File Edit Text Deskbop ‘Window Help E
De B 4 R@o | & M F HDHA®S O
1 *Primer resewvanla =s2gornjedga trikothnega Sistema linearnih enach
o clo:clear all:
3 U=[ 1 & 3:0 1 1:0 O 2]
q b=[ & 4 2 1!
5 n=lengthilk) ;
=
7 X(3)=h(3)1/0(3,3);
5 X(21=(b(2)-U(2,3) "= (311 SU(2,2]1:
= x(1)=(b{1)-T(1,2)*x(2)-T(1,3)*x(3))/0(1,1);
10 disp ' ':disp 'I=pi=s reditew!
11 fprinctf('x(1)] = 6.3 “r',x(111:
12 fprinctf('x(2)] = Z6.3L£ “r',MN[211:
13 fprinctf('x(3)] = Z6.3L£ “r',x(311:
14
15 disp ' ':disp 'ZploZen algoritem'
16 for i=m:-—-1:1
17 *(i1=(b(i)—-doc(U(i,i+1l:n) ,x(i+1l:m) 1)/ U0(i,1i):
15 =nd
p=
=20 fprincf('=x(1) = 6.3 “r',x(111:
=21 fprincf('=x(2) = Z&6.3L£ “r',x(211:
22 fprincf('=x(3) = Z&6.3L£ “r',x(311:
23
=1 di=zp ' ':;disp 'Freitkus'
=5 p=0+x!
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/.2 Gaussova eliminacija

Izracunaj sistem linearnih enacb z Gaussovo eliminacijo s
pivotiranjem:

1 4 1] (7
A=[1 6 ~-1|; b=<13¢;
2 -1 2 5

In naredi preizkus.
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/.2 Gaussova eliminacija

Gaussova eliminacija s pivotiranjem:

File Edit Text Desktop Window Help

DEH| B~ (& 7F

CEX

1
&
3
4
5
&
7
g
=]

10
11
12
13
14
15
14
17
18
13
20
21
22
23
24
£5
26
27
28

tResevanie Zistema po Gaussovi m. =
oloy clear all

A= + 4 1 1 &6 =13 2
C=a;

b=[ 7 13 5 ]': A=[4, 1]
(Pivotna vwrstica Jje tista,

=L 27

disp 'Prwi korak'
[e,kKl=max(A(1l:3,11]):
fprintf{'Najvedji element v prvem =tolpou je 35
k=k+0;
if k~=1
pw=hL{1l,1:4);
Bil,1:4)=hik,1:4);
hik,1:4)=pv:
end
A
LiZ,1)=k{2,1)/h(1,1);
L{3,1)=k(3,1)/A(1,1):
L
di=zp 'Drugi korak!
[e,kKl=max(L(Z2:3,21):
k=k+1:
fprintf ('Najvedji element v drugem =tolpou brez
if k~=2
pv=Li2,Z2:4);
hi2,2:4)=h({k,2:4);
Alk,2:4)1=pwv;
end

£

pivotiranjem

ki ima v stolpou najvecji element

A{Z,:1=RhiZ,:1-L{2,11%L(1,:
A(3,1)=Ri3,11-L(3,1)%4(1,:
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File Edit
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Text Desktop  Window  Help

1\waja?_2..

158/=1E3
A s

29 4

30 L{3,2)=A(3,2)/Rh(2,2)

31 A(3,2:4)=Rk(3,2:4)-L(3,21%L(2,2:4)
32 %Resitve

3% w(l:3)=0:

34 disp 'Bacunanie xi(i)

35 for i=3:-1:1

CBEY PRI OUrETIedt e K)

36 i) =(hii,4)-dotih(i,i+1:3),x(i+1:3)))7h01,1
37 end
38 disp 'Be&itev A\h! B
] 39 k=C:x=(iYVb]' o
] < >
zcript Lh 1 Cal 1

prve wrstice je %5.3f v %31 wrstici! e k)

'scﬁﬁ. :Ln 1 col 1




/.2 Gaussova eliminacija

B C:\vaje NM IR\numericne\nm\vaja 9\vaja9_2b.m BE”X'
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DEH 4RI (o - henn[b-20BRE BB s
'EEE -;T+-'LI|X%9E%9§07 G I- . n
ik 4%Splodni algoritem I:ll aussova e ImlnaCIJa
2= cley clear all . . .
| S VA AR S T S pivotiranjem
o= C=4;
5= b=[ 7 13 5 1'; Ah=[L,b] )4 . .
W T (splosen algoritem):
7 - [Cfor i=lim-1
8= [ for j=i+l:m
O iffabs(b(i,1))<1.e-20)
0 - error ('matrika koeficientov Jje singularna')
= end
2= [e,kK]=mwax(A(i:m,1));
= k=k+i-1;
14 - if k~=1i %zawenjava
5= pv=Lii,i:n); A(i,i:n)=A(k,i:n);
16 — Aik,1lin)=pv;
e end
15 - Lij,i1=kij,i)/4ii, 1);
1055 L(3,1)=0; A(j,i+1l:n)=hij,i+l:n)-L(]3,1)*&({i,i+1l:n)
20 — end
2l — ‘“~end
2= ®x(1:m)=0;
23 — [for i=m:-1:1
24 — (i) =(hii,n)-dot ({1, i+lim), x(i+lem) )}/ hid, 1)
25 — “—end
26 — dizp ' ';disp 'Resitve’
SR dispi(x):
2a — disp 'Reditev Ayh'
20— A= x= (ahh) !
soript ln 24 cod 50 [00F




/.3 Matlabove funkcije

4 -2 -3 6 (—12)
-6 7 65 -6 22
A= ; b=+ -
1 7.5 625 55 15.5
-12 22 155 -1 -1

Resi zgornji sistem enacb z uporabo funkcij v Matlabu:
-operator \

-funkcija linsolve

-LU razcep

-QR razcep

-metoda konjugiranih gradientov

-uporaba inverzne matrike



7.3 Matlabove funkcije
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NS sMBIC(OT-hedn b -8 ”

BB -0 |+ |+l |x |%%| O

1 clo;clear all: =

= A=[4 -2 -3 & =

3 -6 7 6.5 -6

4 175805 62 5LEE

5 -1z 22 15.5 -1]

6 - b=[1: -6.5 16 17] =

i bh=h':

i disp ' ';disp 'Operator !

O ¥x=M'bh %operator b —
1n - dizp ' '";di=sp 'Linszaolwve!
Ll = ¥x=linsolve (i,b) %*funkcija linsolwve —
Sy disp ' ';disp 'LU raszcep'
ERRpre [L,U,P]=1lu(d] %1lu razcep =
14 — x=14 (LY (P*¥h) ) =
P disp ' !':;disp 'QR razcep'
1R = [Q,R]=gr (4] %gr razcep —
17 — x=E} {Q' *h] B
la — disgp ' ';disp 'R=Sirjen QR ra=zcep'
19— [2, R, P]=qgr (i) Yragsirjen or razcep —
20 — X=P* (RN (2 *h) ) o
il disp ' ';disp 'Metoda konjugiranih gradientov!
= dop nap=l.e-10 %metoda konjugiranih gradientow =
AR i dop st _it=25 =
24 = ¥x=cgs (A,b,dop nap,dop sSt_it) —
S r=A%*x-h %preizkus —
2h — disp ' ';disp 'Uporaba inverzne funkcije!
T e ¥x=inw (L) *b Fuporsbha funkocije inw —
235

| script fln 1 cd 15 [OVE




/.4 Metoda Choleskega

ReSi pozitivno definiten in simetricen sistem linearnih
enacb z uporabo metode Choleskega:

4 -2 -3 6 (—19°
2 7 65 -6 13.5
-3 65 60 7 ~22
6 -6 7 90 35




7.4 Metoda Choleskega

B C:\vaje NM IR\numeri¢ne\nm\vaja 9\vaja9_5.m" | ”E| E
File Edit Text Go Cell Tools Debug Desktop Window  Help a
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i cloe:clear all: [
= A=[4 -2 -3 6 ZTuporahs metode Choleskegsa

3 -2 7 6.5 —6

4 -3 6.5 60 7

5 & —6 7 90]

5 — b=[-12

7 135

& —22

= 35]

L= R Y e o

S e dizp ' ':disp 'RBascep po Choleskem!

= [R]l=chol (i) Zra=zcep s
EEap s dizp ' ':disp 'Besitve!

14 — *x=R% (R'YDb) rresitwe

L= catch

L == Tprintf('Matrika koeficientow ni positivhno definitnaiyn')
e Tprintf ('mecode Choleskega ne morem uporakbiciiyn')

15 — “end

19 Kontrola sSsimetricnosti: ra=zlika R' *E-4 mora

=0 Fimerci elemente nic ali w=sa] =Zelo majhne

il disp ' ':disp 'Prei=kus'

e = R'*F—-4

| script et Col 15 [CWR




