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1 Harmonicoscillator: H=p¥m+ {mutx'

I n QM: pi-ihdd, s o that fx,p]=ih-

Schrodinger equation
the-independent

HYEE y
-h¥md2d¥+{mw2x2y=Ey

Most solutions a r e not quantumstates bk... not
normalized

[dxlyhill'= L
.

Need: 41×170a s x→±o .

Likebefore:
"dimensionless" units:

E=EAw

F -i f } → -t%¥tIx2x=Ey
Fromnow, ignore~ .



2ap.i.n://EIIII.fi#←express interns o f

xls,e", . . .

1daL approximatesobs a t large× : i f
×z§"z"Eh!" 3 -than"

y"=x2 yM
B k y's Eqn i s linear: y=eH×),

#(fief)= f -"efft f '2ft=×2¢
f "t f " - = x ' l a t largex )



3
FA"+1312=1,2 (yet)

Usemethod o f dominant balance. I f D =A tBtc,
then 2 largest terms = same (upt oconst. factors]

O F I - 10-3-10-6 "best. 0=1-42-112. [1-13-23]

Oftentimes we're lucky:
" " "O= I-1.001+0.001

= I -I-001

Try'. f-'2=+2Try, f -" x x ?
[large x ] f '= I x

f etyx'
f"=±,← × ?

H
'÷i¥÷÷
¥÷÷÷

fix)=e""o r¥4.



4
Summary: y(x)ye t= @" 4 2

Goat.exact solution, peelo f f exponential'.
44=5×42.gg

solvefor.

dd¥=g'e""- xge-"42
dd2¥=g%e
¥

xgie-xf-ge~gexge.in

2Ey=
-42×1*-1×2
4

(Eg=-g"
tzxgi.gg#F%eFmgtn1
aIIg9i-qyg'=ex2-
0=g"-

2xg'+LIE-1)g g re¥→ y notnormalizable

Must fa i l somehow...



5 O I g"-2xg'+ (LE-1)g . Solving fo rglx)& E .

{Ca
n

use g=x: 0 = - 2 × 1 + (LE-1)× ZE-1=2 o r €312}

o r . . . g a : 0 = 2 4 ' o r gEE¥
' state!Fyolds#e-"42 ✓

Thus: looking for special solhs @ special E .

Maybe glx)will=
polynomial? [series solution].

Findg , then E
(otherorderu s . l a .2-3).



6 O I g"-2xg'+12f t )g .
Try series f o r glx1=§oqx". Plugin:

O i §,C n(Mln-1)
x"-2- 2×4×4+ (LE-1)x )

(Crn-IT]
[ C n[mla-1)x"-Lt (2E-l-Zn)x ] glare"?

o=Einl[h¥¥D
Truefo r a " x :

cnet.cntnh.it
#ij=cnYnIIiI,)For general E '. 6=1,C z : . . . , cats..-,...

o r C ,= /, c r i . . . . ,
.

largen i

⇒ or }



7 cnn.ec?a:i#ii=cn4nIIiE,

stoprunaway gnext, ce=O a t large
enoughl .

Thishappensi f : f o r some K, 2kt'-2E=o, c a n have q t o
4×2=0

series terminates ok:-[°
a torderK .

e .g .
E--'iz: co :I

c z = I ¥¥E0.
Summary: I f fansnttz, series fo r gold terminates,

+ ( x )
normalizable. l c f6 c g

nthe x e ,state fineve
n4 .Lx)=#H,Lx)e -

" " 2

= D nthHermite
polynomial h odd:

An= o d d


