7. Solve ¢''(z) —chp(z) =0 on 0 <z < 1
subject to the boundary conditions ¢(0) =0 and 7¢'(0) — 4¢(1) =0

CASE1l:c>0
General solution: ¢(z) = Asinh(z+/c) + B cosh(x+/c)

BCI:
B=0
— ¢(x) = Asinh(z/c)

BC2:
7\/c — 4sinh(y/c) =0
This equation must be solved numerically. It has one eigenvalue solution, ¢ ~ 3.7365

There are no restrictions on A, so we have one eigenfunction

é(x) = Asinh(z/c) |with | c ~ 3.7365

It looks like:
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plot(subs({A=1, ¢=3.7365, phi),x=0..1)

CASE 2:¢c<0
¢(x) = Asin(zy/—c) + B cos(zv/—c)

BC1:



$(0) =0

— B=0

— ¢(z) = Asin(axv/—c)
BC2:

7¢/(0) — 4¢(1) =0

— Av/—c —4sin(v/—¢c) =0

This equation has no solutions for ¢ < 0.

CASE3:c=0

¢(x) = Ax+ B

Since ¢(0) = 0, the y-intercept is zero and ¢(z) = Az
Applying the second boundary condition, we have

76/(0) — 46(1) = 0
— TA—-4A=0

This is true only if A = 0, so the only solution is the trivial solution

¢(x) =0




