YRPEA] 5 _palaall
Harmonic conjugate (A2 i) (38 all
Let f(z) = U(x,y) + iV (x,y) analytic then V(x,y) Harmonic conjugate of U(x, y)
Solution steps
pslaa A8al) ¢ jal) (LS 1) &) gladl) oa
1.y, + uy, = 0 is harmonic 488) g3 Allall s
2. vy, = u, Integration respect of y and addition function of x for example h(x)
3. Differential of x
4. v, = —u,, We substitute and then we find h'(x)
5. Integration h'(x) and substitute in (*)
6. f(2) = ulx,y) +iv(x,y)
Jadl & glad
3580 gl Al oy pd aadaty 4560 o3 AlAl) s 1
h(x) OS5 x () Ay 4y )bl Al iy Al () JalSS ), = 4y Dl glse 22y 2
h'(x) sebin v, Al moaid o M Al 3185 3
h'(x) = vy = —uy, Qlsbee s 4
h'(x) JalS5 2y 5
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Ex. Constrict an analytic function where real part is u(x,y) = e¥sinx
u(x,y) = e¥sinx 2l ¢ all oS Alilas dlls L)
or

Ex. Find a harmonic conjugate of the function. u(x,y) = e?sinx

u(x,y) = e¥sinx Alall &) ) 58 pall 2a
Sol.1) u, = eYcosx = 488l g Allall o) s 1
Uy, = —eYsinx
u, = e’sinx

= eYsi
Uy, = eVsinx
—eYsinx + eYsinx =0
~ f is harmonic function

2) vy, = u, = e’cosx (Where v, not exists but u, exists)

va = j(eycosx) dy
Sl X phiall 4 L8 s jelity phiall lS5 Lasie
v=eYcosx+h(x) —————— *
X oI Al 31533
3) v, = —eVsinx + h'(x)
Ohat) o85S (e o Sl e a8 Gllg ' (x) Sl s

4) vy = —u, = —e’sinx + h'(x) = —eVsinx
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h'(x) =0
ALY Al (88 g sall ALl (e palaill x Y Al JalS5 5

5 [W(x)=f0dx=h(x)=0+c=h(x) =c Substitute in * & = s

v =-eYcosx+c
6) f(z) = u(x,y) + iv(x,y)
f(z) = eYsinx + i(eYcosx + c)
Ex. Find out the analytic function having the real part as u(x,y) = 2x(1 — y)
Sol.
Du,=2(1—-y) > u,,, =0

Uy = —2X = Uy, =0
Uyy + Uyy =0
~ f is harmonic function
vy =u,=>1,=2-2y ~v=[(2-2y)dy+h(x) =v=2y—y*+h(x)...*
3)v, = h'(x)
4) v, = —u, = h'(x) = 2x
5) [ h'(x)dx = [ 2xdx = h(x) = x* + ¢ Substitute in *
v=2y—y*+x?+c

6) f(2) =ulx,y) +iv(x,y) = f(z) =2x(1—y)+i(Qy —y?> +x%+¢)

H.w. Find a harmonic conjugate of the function. u(x,y) = x3 — 3xy?
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