MeTon cCKiHYeHHUX Pi3HULBL

Posrnsemo mniniiiHe qudepennianbHe piBHAHHS 2-TO MOPAAKY i3 3MIHHUMH KoedilieHTaMu

Y+ p(x)y' +a(x)y = f(x) @)
{aoy(a) +oqy'(d)=A
Boy(b) +Byy'(b) =B,

re p(x), q(x), f(x) menmepepsni ¢ymkuii ma [a,b], «@;,B;,AB - cram, Taxi, mo
log [+] oy [ 0, Bo [ +]By [ 0.

Po3i6'emo Bimpizok [a, b] Ha N piBHEX "acTH, ToGTO oxepxumo h=(b—a)/n i mobyayemo cucremy
PIBHOBiJTAICHUX BY3IIiB

Xi =X +ih (i=1...,.n-1); Xxy=a; Xx,=b.

Po3B’s30k 3amaui Oymemo miykaTu uucenbHo. s mporo B piBHsHHI (1) moximHi 3aMiHEMO
KIHIIEBUMH Pi3HUISIMH APYTOTO MOPSAKY TOYHOCTI.



Beenemo nosuasenns Y(x )=y, p(x)=p;, a(x)=gq;, f(4)=f.

h? h3

Yier = ¥i + hy'(x) + ?Y"(xi) + g)’”'(xi) + o(h®)
X 3

Vi1 =y —hy'(x) + g}’"(xi) - ;ym(xi) + o(h?)

, , y _y
Yirr =Y =2hy' () +o(h?) => y'(x) ===+ o(W)

Yig1 +Yi-1— 2y

= L+ o(h)

Virr + Vi1 = 2y; + h2y" (x) + o(h®) => y"(x;) =

Y+ p(x)y +a(x)y = f(x)]

[TincTapiistoui OTpUMaHi 3HAYCHHS MOXITHUX JI0 piBHAHHA (1), 01epKUMO:

yi+1_2h3éi Vit Yi+12—th—1 rqy; =f, (i=12..,n=1). @)



Posrnsremo rpannyni ymoBu. OOUMCINMO 3HaUYSHHS TOX1THOI B JIiBiM TOUIi Bigpi3Ka X = a 4epe3 KiHLEeBi
PI3HHIII «BIIEPEI», a B IPaBiii X = b — uepe3 PI3HULI «HA3AI»:

X=a=Xx,
2

h
Y1 = Yo +hy'(x0) + = y" (x0) + o(h®) 4y, = 4y, + 4hy'(x) + 2h%y" (x) + 0(h?)
Y2 = Yo + 2hy'(xo) + 2h%y" (x¢) + 0(h?)

4y, —y, = 3yo + 2hy'(xo) + o(h?)

4y1 =y, =3y

0
oh +o(h)

y'(xo) =
x=b=x,
h2
Yn-1= Yo = hy'Ce) +—y" () + o(h*)  4yn_1 = 4y, — 4hy'(x,) + h?y" (x,) + o(h?)
Yn-2=Yn— Zhy’(xn) + thy”(xn) + O(hz)

4Yn_1— Yn-2 =3 Yn — 2h y’(xn) + O(hz)

4’yn—1 —VYn-2— 3 Yn
2h

y'(xn) =— + o(h)



['panndHI yMOBH 3alUIIEMO B TAKOMY BHTJISAII:
—3Yo+4%1—VYs _ A

OoYo + o4 on @)
3y, -4y, + VY, '

TakuMm YMHOM OJEpX)HUMO cucTeMy N+1 miHiMHUX anreOpalyHux piBHSHB 3 N+1 HeBiTOMHMHU.
Po3p’s3yroun mro cuctemy, 3HaiieMo 3HaYeHHs PYHKINT Y y BiJMOBITHUX TOYKaX.

Ha puc. 4 HaBeneHo ONOK-cxeMy MporpaMu po3B’sI3Ky KpaiioBoi 3a7a4ui METOZOM KiHIIEBUX Pi3HHUIIb.

VY naHiii 6;0K-cxeMi: N — KiIBKICTh BiIPi3KiB po30uTTs, &, b — jiBa Ta mpaBa rpaHulls BiApi3Ky, oo,
Po, a1, 1, A, B — craii 3 kpaiioBux ymoB, h — kpok po3outrs, X(0),...,X(N) — cucTeMa piBHOBIIIaIEHUX TOYOK,
y(0),...,y(n) — HabmmxeHi 3HaueHHs1 po3B’si3Ky KpaitoBoi 3amxadi, p(x(i)), q(x(i)), f(x(i)) — 3HaueHHst GyHKIIH
p(x), q(x), f(x) 3 mudepenuiiinoro piHsHHs y Touti X(i), gauss(a,m,b,y) — miamporpama po3B’si3Ky CUCTEMH
TMHIAHUX anrebpaidHuX piBHAHB MeToAoM ['ayca (& — MaTpuIld cTamux KoedillieHTiB, M — KUTBKICTh PiBHSHB,
b — BekTOp-CTOBIEIH BIJIBHUX WIEHIB, Y — BEKTOP-CTOBIICIIb HEBIIOMHUX).



l

ao,al,ﬂo,ﬂi,a,b,A,B,D/

a(i,i-1)=1/h*p(x(i))/(2h);
a(i,i)=-2/h*+q(x(i));
a(i,i+1)=1/h?+p(x(i))/(2h);
b(i)=F(x(i)).
| ————— 7

| —

a(n,n-2)=p,/(2h);
a(n,n-1)=-py/h;

a(0,0)=aq-3a:/(2h); a(nn)=fo+36,/(2h);
a(O,l)O:Zai/h; b(n)=B.
a(0,2)=-a,/(2h); ]
b(0)=A. | | gauss(a,n+1,b,y) ||
I
¥(0),....,y(n)

Puc.4. Brok-cxema po3B’si3Ky 3aaa4i Ko MeTo1oM KiHIIEBUX Pi3HHUIIb



