Catalin Constantinide

PHYS 600 — HW8 SOLUTIONS

n
2

dxn
Ho)=1, H1(x)=2x, Ho(x)=4x?> -2, H3(x)= 8x°—12x

PROBLEM 1 using the Rodrigues formula H, (x) = (-1)"e* e X obviously
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PROBLEM 2 using the generating function e 2t*t* = Z % H, (x)
n=0 "'

d €2tx—t2

Ho (x) = (€2tx_t2)t=o =1, Hi (0= [ dt

] = (-2 129 (t - x) ) = 2 X
t=0

2t x—t?

d t2
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H2(x):( d ) =(e 20244 -8tx+4Xx>) )yg=4x> -2
t=0

d3 €2tx_t2
H3(X)=( T ) = (412002 1 3x-6Px-2xX+t(-3+6x%))0=8x>-12x
t=0

n

d xn
Lox)=1, L100=1=x,Lox)= x> —4x+2, L3(x)=-x>+9x*-18x+ 6

(x" e ™ ) obviously

PROBLEM 3 using the Rodrigues formula L, (x) = ¢”*

tx
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T=r = 2 b

n=0
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PROBLEM 4 using the generating function

tx
tx e Tt

(e ~ | 9T ~ e~ (=1 +t+ X) ~
LO(X)_[1_t)t=0_1’L1(X)_[T]t_O_( -1+8° t=0_1_x

o7 et (2421244t (—1+X) -4 X+ X2
Lz(x)z[é] =[_ ( (=1+%) )
t=0

= x2 —4x+2
(-1+1° -0

e -1+t

d3 e_Tr:—l tx
L3(x):[%] :( (646 + 18P (-1+x)+18x-9X°+x°+9t(2 -4 x +Xx?))
t=0

-1+t

t=0

= —x2+9x2-18x+ 6



