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m problem 3
. (xz,y:)
n34)= £ = (q[z])7! PR

ik (x2+y2)
e 2aiz]

Qut|134)=
qlz]

mias)= 20 k0, £ +0y,xf+0y,,f//Simplify

ik (x24y?)

e zal k(k (x2+y2)—2iq[2]) (-1+4q'[z])

out[135)=
qlz]’®
m problem 4
x2 + y2 x2 + y2
nis7)= ExXp [i k ( ) ] Exp[—i k ( ) ] // Simplify

2 (z-ikwo?/2) 2 (z+ikwo?/2)

2 k? wo? {x?+y?

Ou[137]= @ K wotsdz?

2 k2 wo? (x2 + yz)

In[139):= Solve[- ot aa? = -2 (x2+y2)/w2, w]
wo* +4 z

\ k2 wo* + 4 22 \ k2 w0? + 4 22

Oul[139)= {{W—% _k—wo—}’ {W* T}}

k2 wo? + 4 2?2
n[140):= — // Simplify

(k wo)?2

Qui[140)=
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In[142]:= Plot[ 1+2?, {z, 0, 5}, AxesLabel » {"z/2zz", "w/wo"}]

w/wo

sk

ouiazl=

i
5 zfzg

= problem 6 (BD 2.2b)
parts[u_, v_, n_] :=-D[v, {x, n-1}] D[u, x] (*function to integrate by partsx)
part a
m1e2)- parts[x® psic[x], psi[x], 2] - parts[x’ psi[x], psic[x], 2] // simplify
ouf182= -2 x psic[x] psi’[x] +2 xpsi[x] psic’[x]
part b
m(i78)= parts[xpsic'[x], psi[x], 2] - parts[xpsi[x], psic[x], 3] // Simplify
ou178l= -psi’[x] psic’[x] +psi[x] psic” [x]
n79r= -psi’[x] psic’[x] + parts[psi[x], psic[x], 2]
oui79)= -2 psi’[x] psic’ [x]
partc
in(183)= parts[psic'[x], psi[x], 3] - parts[psi'[x], psic[x], 3]

out{183)= 0

s problem 7 (BD 2.3)

_pz 2
Exp[——]
2 o? n? 2 . 2 .2
In[185):= Integrate[ — | p*, {P, -®, ©}, Assumptions - {2 o“ h* > 0}]
(7(' o? ﬁ2)1/4

o? n?

Out[185)=
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i
ExP[zozfﬁ] Exp[ipx /1]
In[189):= Integrate[ + {Py ~», ©}, Assumptions» { o >0, &i > 0}]
(ro2m2)* | (2mm)i?

e o Vo

Out[189]= "

T

n190;= Integrate[%* x?, {x, -®, @}, Assumptions > { o >0, & > 0}]

1
Out[190]=
20?2
partb
_Pz . . pZ
Exp[zo,ﬁz] Exp[npx/ﬁ-nm t]
In[192):= Integrate[ " e v
(7 02 12) "/ (27n)"
{p, -, ©}, Assumptions > {0 >0, 2>0, m>0, t > 0}]
e_2m+2ituzﬁ
Out[192]=
1/4 1 itoh
7t [o + m
IIIX202 !‘I!zaz
e-nmzita’b e-n.-zitu’n
In[193):= Integrate[ x?,
"1/4 1 + itoh 7(_1/4 1 - itoh
(-4 m -4 m
{x, ~o, ©}, Assumptions > {0 >0, 2>0, m>0, t > O}]
m? +t2 of
Oul[193]=

2 m? o?




