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· Show that the energy of the system is H17 . 4)
.

· The canonical commutation relation is
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where IO) is a state annihilated by all 4: 's .

It has dimension 1 + n + (2) + ... + (2) = x+ 1)
*
= 2.



positive definite

· In what follows
,
we assume that H14 ,4) is real

,

H14 , 4)
*

= H14 , 4), under 4*
= 4
, Fi

*

= 4:

(For example , H14 ,
4)= E

,
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with W . E R
. )

Then
,
the Lagrangian is also real modulo total derivative

L
*
= L + a) - )

Correspondingly , we'd like the representation If to have an

inner product sit . * = F
,
E. = 4:. Show that the

inner product s .t. (0107 = 1 is ↑

· Put 142 := (1+ 4.4:3 10)
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:
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Show that they are eigenstates of 4: or 4:

4: 147 = 4: 147 , 4.. 14)= 4: 14) ,

1414: =7414 :, FIY .. = STIF:.



· Compute S414' , 3414'), 9414', [FI4') .

· Show that

Sat .... 14-143(4) = /d -- -d, 1T)(4) = idge

TreA=/ dFid4 : <-F1A14)<+1Y)

Tre
*
A = /E de d4 : <FlA14)<+1Y)

Note : dFn --- d - d4, ---d4 = dFid4
:

· We may represent a state (E) by its wave function

F(Y) =
= SF/E)

.

Find the form of the inner product & time evolution

of the wave functions
.

· Show that the transition amplitude

z(t7 ,4 ; ti , 4i)
= (4+ /"=* (4)

and the partition functions can be expressed by path

integral as
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t ; t :, 4")

S
=441 +/ + ( :4 - H14 ,4))

= OTO4 e

↑(t)= 4, 4(ti) = 4i
where 44 == E

,
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↑(e+T) = -4(E)
,
4(i+ T) = - 4(t)

,

antiperiodic

-
F
= /04 e

-/E
Tr (-12

↑(e+T) = 4(E)
,
4(i+ T) = 4(t)

.

periodic


