ANSWER on Question #78511 — Math - Differential Equations

QUESTION
Solve

0%U B 0%U

ax2 0x?

1. U(x,y) = cos(3x — y)
2. Ulx,y) =x* +y?
3. U(x,y) =sin(3x —y)

4, U(x,y) = e 3/Px . sin(my)

SOLUTION

Remarks related to the condition of the problem:

1. We see that the answers are given as functions of two variables - U(x, y). Therefore, the given equation MUST

look like this

LU 9 0
Caxz T ayr O 4 Gyr T 7 gx2

For each of these cases, we check the solutions provided.

2. Since there are no boundary conditions, we can not apply the method of separation of variables and reduce

this problem to the Sturm-Liouville problem.

3. Variant # 4 for the formula editor looks like

U(x,y) = e 3/PX .sin(my) - U(x,y) = e_% - sin(my)
But I think that should be so

U(x,y) = e 3/PX .sin(my) - U(x,y) = e 3™ - sin(my)

Therefore, two cases will also be considered.



We will use this method of solution: we calculate all the partial derivatives and substitute them in the original

equation. If equality holds, then it is a solution for us.

1 CASE:
92U 92U
axz = 0y?
1. U(x,y) = cos(3x — y)
(oU .
Fo —3sin(3x — y)
0%U
Pl —9cos(3x —y)
U(x,y) =cos(3x—y) > 1 3y
E = sin(3x — y)
02U
\ 6_3/2 = —cos(3x —y)
Then,
If 02U
4 ﬁ=—9cos(3x—y) _)OZU_g'azU
92U dx2 = ay?
|9 557 = 9[- cosBx = )] = ~9cos(3x —) g
Conclusion,

|U(x, y) = cos(3x — y) — is solution of the given equation




2.U(x,y) = x*+y?

Ux,y) =x*+y* =1 51

Then,

Conclusion,

U(x,y) = x* + y? — is not solution of the given equation

3.U(x,y) = sin(3x — y)

(0
Pl 3cos(3x —y)
0%U
U(x,y) =sinBx —y) >4 ay
E = —cos(3x —y)
0%U )
\ a_y2 = —sin(3x — y)
Then,
( 92U _
J i —9sin(3x — y) 92U . 92U
92U . _ T oxz 0 ay?
lg . W =9.[-sin(3x — y)] = —9sin(3x — y) Y

Conclusion,



|U(x, y) = sin(3x — y) — is solution of the given equation

4.A.U(x,y) = e 3™ . sin(my)

ou
ra = —3m - e 3™ . sin(my)
0%U
P 9?2 - e73™ . sin(my)
U(x,y) = e > -sin(my) - { 3y
E =1 -e 3™ . cos(my)
02U
52 = —m? - e 3™ . sin(my)
Then,
|{ aZU 2 —-3mx :
P om“ -e - sin(rmry)
4 02U -~
L9 57 =9.[-n? e 3 .sin(mwy)] = =972 - e 3™ - sin(mwy)
0°U 2 —37TX |, oj 2 —37TX | oj 0°U
P Om“ - e -sin(my) # —9n“ - e -sin(my) =9 - a_y2
Conclusion,

|U(x, y) = e~ 3™ . sin(my) — is not solution of the given equation




3
4.B.U(x,y) = e =x - sin(my)

( au 3 3
e “mx - sin(rry)
02U 6 .3 9 2
5 _axZ =—ﬁ.e nx-s]n(r[y)-}-n_z x4-e nx - sin(my)
U(x,y) = e mx - sin(my) — < U 3
3 =1 e nx-cos(my)
02U , -3
\ _ayz = —m* - e nx -sin(mwy)
Then,
02U 9 6 _3
J 2 (n2x4 B nx3) re e sin(my)
02U _3 -2 -
92U 9 6\ _3 - 0*U
7 = (n2x4 - nx3) e mx - sin(mwy) # —9n? - e " 7x - sin(mwy) = 9 ¥
Conclusion,

3
U(x,y) = e mx-sin(mwy) — is not solution of the given equation




2 CASE:

0% _ ) 0%
dy? - O0x2
1. U(x,y) = cos(3x — y)
(0U
Fo —3sin(3x — y)
0%U
Pl —9cos(3x — y)
U(x,y) =cos(3x—y) > 1 3y
3 = sin(3x — y)
02U
3z~ " cos(3x — y)
Then,
I{ 02U
| gy =Y LTy
| 0% dy? 0x?
k9 g = 9-[-9cos(3x —y)] = —81 cos(3x — y)
Conclusion,

|U(x, y) = cos(3x — y) — is not solution of the given equation




2.U(x,y) = x% + y?

Ulx,y) =x*+y* =150

Then,

(
| —
| T 2 92U 02U

Conclusion,

U(x,y) = x* + y? — is not solution of the given equation

3.U(x,y) = sin(3x — y)

(0
Fie 3cos(3x — y)
02U
P —9sin(3x — y)
U(x,y) =sinBx —y) >4 ay
E = —cos(3x — y)
02U .
\ a_y2 = —sin(3x — y)
Then,
( a%U
! a—yzz —sin(3x —y) 92U 02y
S # 9. —
2 dy? 9x2

92U
L9 .——=9.[-9sin(3x — y)] = —81sin(3x — y)

Conclusion,



|U(x, y) = sin(3x — y) — is not solution of the given equation

4.A.U(x,y) = e 3™ . sin(my)

ou
(a = —3m - e 3™ . sin(my)
0%U
P 9?2 - e73™ . sin(my)
U(x,y) = e > -sin(my) - { 3y
E =1 -e 3™ . cos(my)
02U
52 = —m? - e 3™ . sin(my)
Then,
( 0%U
| — = —n? . e 3™ . sin(my)
4 dy? N
02U
L9 ke 9. [972 - e73™ . sin(my)] = 8172 - e 3™ - sin(my)
0°U 2 —3mX | qj 2 —37TX | oj 0°U
Fre —n?-e -sin(my) # 81n“ - e -sin(my) =9 - Tz
Conclusion,

|U(x, y) = e~ 3™ . sin(my) — is not solution of the given equation




3
4.B.U(x,y) = e =x - sin(my)

( au 3 3 (y)
_— T[x
2 ¢ - sin(my
02U 6 _3 9 3
3 —axz =—E-e ”x'Sln(ﬂy)+n2 x4'e nx-sm(ny)
U(x,y) = e mx - sin(my) - | ouU 3
E =m-e nx-cos(my)
02U , -3 (y)
—_—— . X -
\ 372 e sin(my
Then,
02U 3
— = —n? . e mx - sin(mwy)
dy? -
—_— nx —_—_— X -

k x? n2xt  mxd) ‘sin{my m2xt  qxs) © Sy
02U , -3 81 54 _3 . 02U
a_yzz —m* - e nx - sin(my) # <n2x4—$)-e mx - sin(mry) =9-W

Conclusion,
_3
U(x,y) = e mx-sin(mwy) — is not solution of the given equation
ANSWER
. 0%U 9 0%U 0%U 9 02U
= . e d o .
if 0x2 0x2  0x2 dy?

Then, solutions are

1. U(x,y) =cos(3x —y) and 3. U(x,y) =sin(3x —y)

.. 0%U 9 0°U  0%U 02U
= . e d o .
2 d0x? dx?>  0dy? d0x?




Then, solutions are
1. U(x,y) =cos(3x —y) and 3. U(x,y) =sin(3x —y)

None of the presented variants is a solution of this equation
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