
tIPOWOE DOMA[NEE ZADANIE “mETOD RAZDELENIQ

PEREMENNYH. sPECIALXNYE FUNKCII” PO KURSU “urmf”
DLQ iu9, 2013 G., LEKTOR: kINDERKNEHT q.a.

wARIANT 1

zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u(2, ϕ) = 2 cos3 ϕ− sin3 ϕ + sin ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 =

y − y0

8y0
, u′x

∣∣
x=l

= 0, 0 ≤ y ≤ y0;

uy

∣∣
y=0 = − 1

2l
sin

πx

2l
, u

∣∣
y=y0

= sin
5πx

2l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ < 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ < 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = v0

r

R
cos ϕ, u

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ < 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u′r(2, ϕ) = 2 cos3 ϕ− 3 sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 4u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u(1, ϕ, ϑ) = 3 cos2 ϑ + cos ϑ.
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wARIANT 2

zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:
∆u = 0, 1 < r < 2, 0 ≤ ϕ < 2π;

u′r(1, ϕ) = 3 cos3 ϕ + sin3 ϕ− sin ϕ;

u(2, ϕ) = 0.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u′x
∣∣
x=0 =

y(2y0 − y)

4y3
0

, u
∣∣
x=l

= 0, 0 ≤ y ≤ y0;

u′y
∣∣
y=0 = − 3

2l
cos

3πx

2l
, u′y

∣∣
y=y0

=
1

2l
cos

3πx

2l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = v0

r

R
sin ϕ, uz

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 4u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π;

u′r(1, ϕ) = cos3 ϕ + sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u(2, ϕ, ϑ) = cos2 ϑ− 2 cos ϑ.
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wARIANT 3

zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 4, 0 < ϕ < 2π;

u′r(4, ϕ) = cos3 ϕ + 4 sin3 ϕ + sin2 ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 =

y − y0

8y0
, u

∣∣
x=l

= 0, 0 ≤ y ≤ y0;

u′y
∣∣
y=0 = −2

l
sin

2πx

l
, u

∣∣
y=y0

= sin
πx

l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

ur

∣∣
r=R

, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = v0

r

R
cos ϕ, u

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 9u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u(2, ϕ) = 3 cos3 ϕ− sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 4u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(1, ϕ, ϑ) = 4 cos2 ϑ + 3 cos ϑ.
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wARIANT 4

zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:
∆u = 0, 1 < r < 3, 0 < ϕ < 2π;

u(1, ϕ) = 4 sin3 ϕ− sin2 ϕ + sin ϕ;

u′r(3, ϕ) = 0.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u′x
∣∣
x=0 =

y − y0

2y2
0

, u′x
∣∣
x=l

= 0, 0 ≤ y ≤ y0;

u
∣∣
y=0 = 1, u

∣∣
y=y0

= cos
πx

l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

ur

∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = v0

r

R
sin ϕ, uz

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + u = 0, 0 ≤ r < 3, 0 ≤ ϕ < 2π;

u(3, ϕ) = cos2 ϕ− 3 sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 4u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(1, ϕ, ϑ) = 4 cos ϑ− 2 cos2 ϑ.
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wARIANT 5

zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 2, 0 < ϕ < 2π;

u′r(2, ϕ) = 2 cos3 ϕ + sin ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 =

y − y0

2y0
, u′x

∣∣
x=l

= 0, 0 ≤ y ≤ y0;

u
∣∣
y=0 = − sin

5πx

2l
, u

∣∣
y=y0

= sin
πx

2l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

uz

∣∣
z=0 = v0

r

R2 cos ϕ, u
∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u′r(2, ϕ) = cos3 ϕ− 2 sin3 ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 9u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u(1, ϕ, ϑ) = sin2 ϑ + 3 cos2 ϑ.
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wARIANT 6

zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:
∆u = 0, 1 < r < 2, 0 < ϕ < 2π;

u(1, ϕ) = cos3 ϕ− cos2 ϕ + sin ϕ

u(2, ϕ) = cos2 ϕ + 2 sin 3ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u′x
∣∣
x=0 =

y(y − 2y0)

64y3
0

, u′x
∣∣
x=l

= 0, 0 ≤ y ≤ y0;

u
∣∣
y=0 = − cos

πx

l
, u′y

∣∣
y=y0

=
3

l
cos

3πx

l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

uz

∣∣
z=0 = v0

r

R2 sin ϕ, uz

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 4u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u′r(2, ϕ) = sin3 ϕ + 5 cos ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + u = 0, 0 ≤ r < 3, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u(3, ϕ, ϑ) = cos ϑ + 2 sin2 ϑ.
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wARIANT 7

zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 3, 0 < ϕ < 2π;

u′r(3, ϕ) = 3 sin3 ϕ− cos3 ϕ + sin ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 =

y(y − 2y0)

32y2
0

, u
∣∣
x=l

= 0, 0 ≤ y ≤ y0;

u
∣∣
y=0 = − sin

2πx

l
, u′y

∣∣
y=y0

=
1

l
sin

πx

l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

ur

∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

uz

∣∣
z=0 = v0

r

R2 cos ϕ, u
∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 16u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π;

u(1, ϕ) = cos2 ϕ− 3 sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(2, ϕ, ϑ) = 3 cos ϑ + cos2 ϑ.
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wARIANT 8

zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:
∆u = 0, 1 < r < 2, 0 < ϕ < 2π;

u(1, ϕ) = 2 cos3 ϕ + 4 sin3 ϕ− sin2 ϕ;

u′r(2, ϕ) = sin ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 = − cos

5πy

2y0
, u′x

∣∣
x=l

=
1

2y0
cos

πy

2y0
, 0 ≤ y ≤ y0;

u′y
∣∣
y=0 =

x(x− 2l)

64l3
, u

∣∣
y=y0

= 0, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

uz

∣∣
z=0 = v0

r

R2 sin ϕ, uz

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u′r(2, ϕ) = cos3 ϕ + sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 9u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u(1, ϕ, ϑ) = 2 cos2 ϑ + 7 cos ϑ.
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wARIANT 9

zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 1, 0 < ϕ < 2π;

u′r(1, ϕ) = −4 cos3 ϕ− sin3 ϕ + 2 sin ϕ + 2 cos ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u′x
∣∣
x=0 = − 1

y0
cos

πy

y0
, u

∣∣
x=l

= 1, 0 ≤ y ≤ y0;

u′y
∣∣
y=0 =

x− l

16l2
, u′y

∣∣
y=y0

= 0, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = v0

r

R
sin ϕ, u

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + u = 0, 0 ≤ r < 3, 0 ≤ ϕ < 2π;

u(3, ϕ) = cos3 ϕ + sin2 ϕ− cos ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(1, ϕ, ϑ) = cos ϑ− 5 cos2 ϑ.
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wARIANT 10

zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 2, 0 < ϕ < 2π;

u(2, ϕ) = 2 cos3 ϕ− 4 sin3 ϕ + 3 cos ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 = − cos

πy

2y0
, u

∣∣
x=l

= cos
πy

2y0
, 0 ≤ y ≤ y0;

u′y
∣∣
y=0 =

x− l

2l2
, u

∣∣
y=y0

= 0, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = v0

r

R
cos ϕ, uz

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 9u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π;

u′r(1, ϕ) = sin3 ϕ + 3 cos ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + u = 0, 0 ≤ r < 4, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(4, ϕ, ϑ) = cos ϑ + cos2 ϑ.
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wARIANT 11

zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 3, 0 < ϕ < 2π;

u′r(3, ϕ) = sin3 ϕ− cos3 ϕ + 3 sin ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u′x
∣∣
x=0 = − 1

y0
sin

πy

y0
, u′x

∣∣
x=l

=
1

3y0
sin

πy

y0
, 0 ≤ y ≤ y0;

u
∣∣
y=0 =

x(2l − x)

4l2
, u

∣∣
y=0

= 0, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

ur

∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = v0

r

R
sin ϕ, u

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 4u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π;

u(1, ϕ) = cos2 ϕ− 2 sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 9u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u(1, ϕ, ϑ) = cos2 ϑ + 3 cos ϑ.



iu9, urmf, TIPOWOE DOMA[NEE ZADANIE 12
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 6, 0 < ϕ < 2π;

u′r(6, ϕ) = 2 cos3 ϕ− 3 cos3 ϕ + cos ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 = − sin

πy

y0
, u′x

∣∣
x=l

=
2

y0
sin

2πy

y0
, 0 ≤ y ≤ y0;

u
∣∣
y=0 =

x(x− 2l)

32l2
, u

∣∣
y=y0

= 0, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

ur

∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = v0

r

R
cos ϕ, uz

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u(2, ϕ) = cos2 ϕ + 5 sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 4u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(1, ϕ, ϑ) = cos ϑ− 2 cos2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 4, 0 < ϕ < 2π;

u′r(4, ϕ) = 2 cos3 ϕ + 2 sin3 ϕ + 2 sin ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u′x
∣∣
x=0 = − 1

2y0
sin

πy

2y0
, u′x

∣∣
x=l

=
3

2y0
sin

3πy

2y0
, 0 ≤ y ≤ y0;

u
∣∣
y=0 =

x(2l − x)

4l2
, u′y

∣∣
y=y0

= 0, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

uz

∣∣
z=0 = v0

r

R2 sin ϕ, u
∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 16u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u′r(2, ϕ) = cos3 ϕ− sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(1, ϕ, ϑ) = 4 cos ϑ− 2 cos2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 1, 0 < ϕ < 2π;

u(1, ϕ) = − sin3 ϕ− 2 sin2 ϕ + 3 sin ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 = − sin

πy

2y0
, u

∣∣
x=l

= sin
5πy

2y0
, 0 ≤ y ≤ y0;

u
∣∣
y=0 =

x− l

2l
, u′y

∣∣
y=y0

= 0, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

uz

∣∣
z=0 = v0

r

R2 cos ϕ, uz

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 9u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π;

u(1, ϕ) = cos2 ϕ− 6 sin3 ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(1, ϕ, ϑ) = 2 cos ϑ + 3 cos2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 2, 0 < ϕ < 2π;

u(2, ϕ) = 4 cos3 ϕ− 2 sin3 ϕ + cos2 ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 = 0, u′x

∣∣
x=l

=
y0 − y

16y2
0

, 0 ≤ y ≤ y0;

u′y
∣∣
y=0 = − 3

2l
sin

3πx

2l
, u

∣∣
y=y0

= sin
πx

2l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

ur

∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

uz

∣∣
z=0 = v0

r

R2 sin ϕ, u
∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 4u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u(2, ϕ) = cos3 ϕ− sin2 ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(1, ϕ, ϑ) = cos ϑ + 4 cos2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 3, 0 < ϕ < 2π;

u′r(3, ϕ) = 2 cos3 ϕ− 4 sin3 ϕ + cos ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u′x
∣∣
x=0 = 0, u

∣∣
x=l

=
y(y − 2y0)

4y2
0

, 0 ≤ y ≤ y0;

u′y
∣∣
y=0 = − 1

2l
cos

πx

2l
, u′y

∣∣
y=y0

=
3

2l
cos

3πx

2l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

uz

∣∣
z=0 = v0

r

R2 cos ϕ, uz

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 9u = 0, 0 ≤ r < 3, 0 ≤ ϕ < 2π;

u(3, ϕ) = cos2 ϕ− 3 sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 4u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u(1, ϕ, ϑ) = cos ϑ− 2 sin2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 4, 0 < ϕ < 2π;

u(4, ϕ) = 2 cos2 ϕ− sin3 ϕ + cos ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 = 0, u

∣∣
x=l

=
y0 − y

8y0
, 0 ≤ y ≤ y0;

u′y
∣∣
y=0 = −4

l
sin

4πx

l
, u

∣∣
y=y0

= sin
πx

l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = υ0

r2

R2 cos 2ϕ, u
∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u′r(2, ϕ) = 2 cos3 ϕ− sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 4u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u(1, ϕ, ϑ) = 5 cos ϑ− cos2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 5, 0 < ϕ < 2π;

u′r(5, ϕ) = 2 sin3 ϕ− sin ϕ + 2 cos ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u′x
∣∣
x=0 = 0, u′x

∣∣
x=l

=
y0 − y

2y2
0

, 0 ≤ y ≤ y0;

u
∣∣
y=0 = − cos

2πx

l
, u

∣∣
y=y0

= 1, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = v0

r2

R2 sin 2ϕ, uz

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u(2, ϕ) = cos2 ϕ + 5 sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 4u = 0, 0 ≤ r < 3, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u(3, ϕ, ϑ) = 3 cos ϑ− 2 cos2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 2, 0 < ϕ < 2π;

u(2, ϕ) = 2 cos3 ϕ + 4 sin3 ϕ + 2 sin ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 = 0, u′x

∣∣
x=l

=
y0 − y

2y2
0

, 0 ≤ y ≤ y0;

u
∣∣
y=0 = sin

πx

2l
, u

∣∣
y=y0

= sin
3πx

2l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

ur

∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = v0

r2

R2 cos 2ϕ, u
∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 4u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u′r(2, ϕ) = 3 cos3 ϕ + 5 cos ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(2, ϕ, ϑ) = cos ϑ + cos2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 1, 0 < ϕ < 2π;

u′r(1, ϕ) = 6 sin3 ϕ− cos3 ϕ + 4 sin ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u′x
∣∣
x=0 = 0, u′x

∣∣
x=l

=
y(2y0 − y)

64y3
0

, 0 ≤ y ≤ y0;

u
∣∣
y=0 = 1, u′y

∣∣
y=y0

=
1

l
cos

πx

l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

ur

∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = v0

r2

R2 sin 2ϕ, uz

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u(2, ϕ) = cos2 ϕ + 4 sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 4u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(1, ϕ, ϑ) = cos ϑ− 2 cos2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 3, 0 < ϕ < 2π;

u(3, ϕ) = cos3 ϕ + sin3 ϕ + sin2 ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 = 0, u

∣∣
x=l

=
y(2y0 − y)

32y2
0

, 0 ≤ y ≤ y0;

u
∣∣
y=0 = − sin

2πx

l
, u′y

∣∣
y=y0

=
2

l
sin

2πx

l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

uz

∣∣
z=0 = v0

r2

R3 cos 2ϕ, u
∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 9u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π;

u′r(1, ϕ) = cos3 ϕ + sin3 ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 4u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u(2, ϕ, ϑ) = cos ϑ− sin2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 4, 0 < ϕ < 2π;

u′r(4, ϕ) = 4 sin3 ϕ− sin ϕ− cos ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 = − cos

πy

2y0
, u′x

∣∣
x=l

=
1

2y0
cos

πy

2y0
, 0 ≤ y ≤ y0;

u′y
∣∣
y=0 = 0, u

∣∣
y=y0

=
x(2l − x)

32l2
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

uz

∣∣
z=0 = v0

r2

R3 sin 2ϕ, uz

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 4u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u′r(2, ϕ) = cos3 ϕ + 12 sin3 ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u(1, ϕ, ϑ) = cos ϑ + 4 sin2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 5, 0 < ϕ < 2π;

u(5, ϕ) = − cos3 ϕ− sin3 ϕ + cos ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u′x
∣∣
x=0 = − 2

y0
cos

2πy

y0
, u

∣∣
x=l

= 1, 0 ≤ y ≤ y0;

u′y
∣∣
y=0 = 0, u′y

∣∣
y=y0

=
l − x

16l2
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

ur

∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

uz

∣∣
z=0 = v0

r2

R3 cos 2ϕ, u
∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + u = 0, 0 ≤ r < 3, 0 ≤ ϕ < 2π;

u′r(3, ϕ) = cos3 ϕ− sin3 ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + 4u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(1, ϕ, ϑ) = cos ϑ + 2 cos2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 2, 0 < ϕ < 2π;

u′r(2, ϕ) = 4 cos3 ϕ + 2 sin3 ϕ + sin ϕ− cos ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u
∣∣
x=0 = − cos

3πy

2y0
, u

∣∣
x=l

= cos
πy

2y0
, 0 ≤ y ≤ y0;

u′y
∣∣
y=0 = 0, u

∣∣
y=y0

=
l − x

2l
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

uz

∣∣
z=0 = v0

r2

R3 sin 2ϕ, uz

∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u(2, ϕ) = cos2 ϕ− 3 sin2 ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u′r(1, ϕ, ϑ) = cos ϑ + 12 cos2 ϑ.
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zADA^A 1. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGE/KOLXCE:{
∆u = 0, 0 ≤ r < 1, 0 < ϕ < 2π;

u′r(1, ϕ) = 2 cos3 ϕ− sin3 ϕ + 3 sin ϕ− 3 cos ϕ.

zADA^A 2. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W PRQMOUGOLX-
NIKE: 

∆u = 0, 0 < x < l, 0 < y < y0;

u′x
∣∣
x=0 = − 3

y0
sin

3πy

y0
, u′x

∣∣
x=l

=
1

y0
sin

πy

y0
, 0 ≤ y ≤ y0;

u
∣∣
y=0 = 0, u

∣∣
y=y0

=
x(x− 2l)

4l2
, 0 ≤ x ≤ l.

zADA^A 3. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ lAPLASA W KRUGOWOM

CILINDRE:
∆u = 0, 0 ≤ r < R, 0 ≤ ϕ ≤ 2π, 0 < z < l;

u
∣∣
r=R

= 0, 0 ≤ ϕ ≤ 2π, 0 ≤ z ≤ l;

u
∣∣
z=0 = υ0

r2

R2 sin 2ϕ, u
∣∣
z=l

= 0, 0 ≤ r ≤ R, 0 ≤ ϕ ≤ 2π.

zADA^A 4. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W KRUGE:{
∆u + 16u = 0, 0 ≤ r < 2, 0 ≤ ϕ < 2π;

u(2, ϕ) = cos2 ϕ + 5 sin ϕ.

zADA^A 5. rE[ITX KRAEWU@ ZADA^U DLQ URAWNENIQ gELXMGOLXCA W [ARE:{
∆u + u = 0, 0 ≤ r < 1, 0 ≤ ϕ < 2π, 0 ≤ ϑ ≤ π;

u(1, ϕ, ϑ) = cos ϑ− 2 cos2 ϑ.


