
 

Finding Ro rrcally TinieSquarewell

We solved for the allowed energies of the
finite square well and we were left
with two transcendental equations

With k f2nf and g fine
deven Ktaulka g
Toad Kat ka _q

ME In tyre shows
how to solve this

problem graphically by finding the

intersection of two functions

We will discuss a different approach that
will still yield the allowed energies
RootFinding

Conceptually we produce a function

fIX and we search for X't



where fcx 1 0

There are many root finding methods but
we will use simplest the bisection

method

TheBrisection Method
The bisection method brackets a root

by using the fact that function is

continuous and thus admits positive
and negative values near the root
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the bisection method will work with any
continuous function But it can be slow

It can also have problems we the

function is oscillating wildly or When

initial guesses are bad



Steps for Bisection Method

Pick two points near the root ad b

Make sure f a a f b
have opposite signs

calculate the midpoint between

a db c atb
2

calculate fCc

check if f c is smaller
than tolerance
9 if Tolerance is 0.005 check if

0.005 C f e s 0.005
if it is stop
If not continue

Assuming Iflc I tolerance check

sign of fCc
z

if fCc same sign as f a
replace a with c d flat with fCc

if fCc same sign as f b

O



replace b with Cdfcb with

continue 2 5 until Ifcalctolerance
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B.ae f uiteSquaueWell S

OktanlkaIq kcotlkaI q
even solutions odd solutions

McIntyre argues we can transform

these equations using

E ka J2MfTzo f2
a2

ga f2m E a2

thus
Cfa ka zo2

ga zf ka
or
ga 2 f 2 2

Given that goelkaltanlka even

qa Kalcottkal odd

then ga 2 tan Z

ga 2 coth



or

2 tan Z zf ZZ
Zoot z fz

We rewrite these as

Ztantzl IZEITY

jzTzT_zcoHz

This is our root finding problem

ft 2 tank fzfzzfdzjdzfET zc.at z

Find z s such that

fCz 0 or fzCz fO

Ajupyternotebook will walk through
this withyou on HW 3


