Answer on Question #50900 — Math — Differential Calculus | Equations

a) Given:

dx dy dz

X -y —yz X -y’ z(x—y)

Find: the integral curves of the equations

Solution
dx  _ dy dx = dy - —2>— dy
x2—y2—yz_x2—y2 = XZ_yZ 1)
dy dz X+Yy
= dy=—-—+-d
X*—y* z(x-y) - el
dx dz

X+Yy y
x> —y?—yz z(x-Y) == % X—y 2 (),

(2) and (3) =

dx:dy—xi/ydz 4) =

(1) and 4)=

y yz .. . y
dz = d
X—y X% —y? y, divide both sides by Y
— dz=—2_dy, separate variables
X+Yy
dz _ dy
Z X+Yy

Integrate both sides

Ln|z| = Ln|x+ y|+ Lnlc|

Apply properties of logarithmic function

2| =|c(x+ )|,

leave signs of absolute values by means of choice of c,
Zz=c(x+Y), where c is arbitrary real constant.
Answer: z=c(xX+Y), c=const

b) Given:
dx dy  dz
X>+y>  2xy  z(x+Y)

Find: the integral curves of the equations



Solution
dx  dy dy  2xy
x2+y?  2xy T a4y
it is a homogeneous differential equation
so we replace Yy = UX

d ' 2ux> 2U
9y =(ux) =u+ux=——s> = ;
dx X°4+UX 1+u
, 2u 2u—u-u® u-ud
UX= 7 U= 2 2
1+u 1+u 1+u
du u-—ud 1+ u? i dx
au. _ N _ X
dx 1+ u? u-u’ X

and now we decompose on simple fractions

1+u? A B C
u(l—u)(1+u)_H 1-u 1+u
A, B, C _A-AU'+Bu+Bu’+Cu-Cu®  1+u°
u 1-u 1+u u(l—u)(@+u) u(l-u)@+u)
-A+B-C=1 B-C=2 2B =2 A=1
B+C=0 —<:B=-C - «B=-C = B=1
A=1 A=1 A=1 C=-1

dx

ol s v b
Lnju| - Ln[1 — u|— LnfL+ u| = Ln|x|+ Ln|c]

u
1—u2:XC

and now we returnto Y

A
X
2
1Y
Xzy ;=C= X= l+y2
—y VC

dy  dz
2xy z(x+Yy)

=XC =>




dy
G+ (1)
I 2y ZJCT J

At first we calculate the integral

=Ln y+i+ DAY
2C Cc
w/*Jr y \/(y *) -
So we obtain
1 y 2 2
Ln Lnly +—+ /= =Ln
() = Lnly|+inly+ o+ 24y =1ng
22 = y(y+ o+ Lt y?)
2¢ c
» 1
Answer: Z° = y(X+ Y+2—C) . Cc=const
c) Given:
partial differential equation (X—Yy)y’p+(y—X)x’q= (x> +y?)z
_Q _ oz
where p= ™ q= &
Find:

the integral surfaces through the curve xz=a*, y=0

Solution
2

(x—y)y* &+(y X)X? 5 =(x*+y*)z, Z(XO)——

dx  dy dz dy dz  dx
x=y)y: (y=0x¢ Oyl (y=0x% T iy e (x—y)y?
dx dy
In equation = multiply both sides by (X—V):
q (X_y)yZ (y_X)XZ p y y ( y)
dx dy
vx

So x°dx+ y*dy=0, which gives x> +y*=C,.
2

Weput y=0and z= % to the partial differential equation, which yields

0z
-x* ==X’z
oy
0z
—x® = =xa?
oy
0z
X’ —=-a’



o _
oy x?

a'2
z =—?y+¢>(><)

aZ
x2=—7y+><co(><)

2
a? a

For y = 0 put —7-04- X@(X) :az’ hence (P(X) :7

a® a’°
yA :——2y+—

X X

a® a’

Answer: Z=——FY+—
X X
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