PH211 Physical Mathematics I Fall 2011

Homework 8

Q8.1. Show that

§(—x) = d(x) (Q8.1.1)

(b)
§(—x) =—4(x) (Q8.1.2)

()
rd(x) =0 (Q8.1.3)

(d)
o' (xr) = —d(x) (Q8.1.4)

A8.1. (a) Using Eq. (3.3.18),

/ T dyS(—x +y) fly) = / T dyS(—x—y) f(—y) = flx) = / " dys(e—y) £(y)

(AS.1.1)
hence Eq. (Q8.1.1).
(b) Taking the derivative of Eq. (Q8.1.1) gives Eq. (Q8.1.2).
()
/ do 2 5(2) f(z) = 0 x F(0) =0 (A8.1.2)
hence Eq. (Q8.1.3).
(d) Taking the derivative of Eq. (Q8.1.3) gives Eq. (Q8.1.4).
Q8.2. Show that
(a)
é(z) =0'(x) (Q8.2.1)
where ;
o ={ 1 5 (Qs22)
) )
| dusa-u) 1) = r@ (Q8.2.3)

A8.2. (a) Integrating by parts

o0

[ 0@ @ = o) @, - [ o) @) (as21)

—00

— f(o0) — /0 e f(2) (A8.2.2)
— £(0) (A8.2.3)
hence Eq. (Q8.2.1).
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(b) Integrating by parts
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dy o'(x —y) f(y)
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— o= It [ i) )

= [(z)

o0

Q8.3. Use PGF to draw diagrams illustrating 6(z) and §'(z).

A8.3.

Q8.4. Show that
(a)

(b)

A8.4. (a) Define

Ewan Stewart

o(x) , 0'(x)

(A8.2.4)
(A8.2.5)

(Q8.4.1)

(Q8.4.2)

(A8.4.1)
(A8.4.2)
(A8.4.3)

(A8.4.4)
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Therefore

lim 6.(x) =

e—0T

0 if 240

and 6.(x) has a simple spike around z = 0 with

/_OO dz.(z) = 1

{oo if =0

Therefore
lim 6, =9
Jim 6e(z) = &(z)
Define
1 A
a(z) = — dk e
2’/T —A
_ sin(Ax)
N T
Therefore

| wa e = [ a8 g

oo oo T
= [ i(R)

Therefore, using the results of Homework 4 Question 1,

lim h drop(z) f(x) = /00 dx Sin @ £(0)

A—oo o S s
= f(0)
Therefore
lim 5 (z) = §(x)
A—oo
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(A8.4.5)

(A8.4.6)

(A8.4.7)

(A8.4.8)

(A8.4.9)

(A8.4.10)

(A8.4.11)

(A8.4.12)

(A8.4.13)

(A8.4.14)
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