

4U(x, y) = sin6x 0 < x < π

2 , 0 < y <∞
U(0, y) = 0

U(π2 , y) = 0

U(x, 0) = sin8x

Çàìåíà V = U + sin(6x)
36

4V (x, y) = 0

V (0, y) = 0

V (π2 , y) = 0

V (x, 0) = sin8x+ sin(6x)
36

Ðàçäåëÿåì ïåðåìåííûå V = X(x)Y (y)
X′′

X = −Y
′′

Y = −λ
Ðåøàåì äëÿ X

X ′′ + λX = 0
Xn(x) = Ancos(

√
λnx) +Bnsin(

√
λnx)

Xn(0) = 0→ An = 0
Xn(π) = 0→ λn = 2n, n = 0..∞
Ðåøàåì äëÿ Y

Y ′′ − λY = 0
Yn(y) = Cne

−2·n·y +Dne
2·n·y

Èç óñëîâèé îãðàíè÷åííîñòè ôóíêöèè Dn = 0
Îáùåå ðåøåíèå:

V (x, y) =
∞∑
n=0

ansin(2 · n · x)e−2·n·y

Èç óñëîâèÿ V (x, 0) = sin8x + sin(6x)
36 ïîëó÷àåì, ÷òî a4 = 1, a3 = 1

36 , â

ñëó÷àå n 6= 3, 4⇒ an = 0
Òîãäà:

V (x, y) = sin(8x) · e−8·y + 1
36 · sin(6x) · e

−6·y

Â èòîãå:

U(x, y) = sin(8x) · e−8·y + 1
36 · sin(6x) · (e

−6·y − 1)
Ïîäñòàíîâêà ïîëó÷åííîãî âûðàæåíèÿ â íà÷àëüíóþ ñèñòåìó äàåò âåðíûå

òîæäåñòâà.
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