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PROBLEM 1

> restart;

> with(plots):

> assume(g>0);

| Fundamental Solution

> G := (1/(2*Pi))*In(sqrt( (x-x0)*2 + (y-y0)*2));
L In((x—x0)*+ (v = y0)°)

e L. Bilta=s)™ ) (1)

Streamfunction
> GO0 := subs(y0=0,G);

GO =+ In{ (x —x0)° +°)
4

(@)

T
> psi := Int(-g*G0,x0=-1..1);
|
> psi := simplify(value(psi), size);
g o= }l i o~ ((.r @+ —2x+ 1)+ (~x=Din(+y +2x+1) (4)
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:Velocity components
>u := simplify(diff(psi,y),size);

(x—11) "+ 1
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i e () SRR, W, ;. (5)
T

>v := simplify( - diff(psi,x), size);
e L g+ —20 1) —in(@ 4y +2x41)) ()

4 T

:WLOG, setting unit circulation density
> psi1 :=subs(g=1,psi); u1l :=subs(g=1,u); vl := subs(g=1,v);

u .=

| —
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. 2,2 4 y 2. 20l
3 '-""j{ In(x’+y"—2x+1) —In(x"+y +2x+1) @
T

> P1 := contourplot(psi1,x=-2..2,y=-1..1,contours=15,filledregion=
true);

. Pl =PLOT(...) (8)
> P2 := fieldplot([u1,v1],x=-2..2,y=-1..1,color=sqrt(u1*2+v1+2));
i P2 = PLOT(...) (9)
> display(array([P1,P2])); |
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[Veloc:ity magnitude
> V := simplify(sqrt(u122+v142),size);
= (10)
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[ ]‘ ln(,xz | _\'3 s 1) =3 Inf " -!*-'_\-'2 —2x+1) ln{.\‘z + _1-‘3 +2i+1)

VT
_4.- !ﬂf,xz + __1'2 +2x+1 ]'? + 4 (:‘n'«.‘rsm |\/ \‘——i ] arcfzm[ = : L \r \ib ; %I
;Limiting behavior
Las (x,y) approches (0,0)
> V0 := limit(subs(x=0,V),y=0);
Vo= — - (11)
:as (x,y) approches (0,1)
_- along the line x=1
> Via := limit(subs(x=1,V),y=0);
i Vig = o (12)
- along the line y=0
> V1b := limit(limit(V,y=0),x=1) assuming x>1;
Vib:= (13)
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