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Exercises

Sinh-Gordon equation. Show that the choice
i i
Ayy=— A, =—coshuy, Ay;=—A,,= ——sinhu
11 22 4C 12 21 4C
with ¢ = r = lu, (cf. §6.1.5(b)), gives
u,, = sinh u.
Operator K. Deduce from equation (€ the identity

©

K_(x,2)= F(x,2) + J K (x,)F(y,z)dy.

Operator identity. Show that, if
A+ )= +T1)A, and (I+J)I+1)=1
where Ay and J, commute, then
AT +J )= +J)A,.

Conunuting operators. Verify that thefollowing pairs of operators

i

¢ N " ¢ M o

' i 2

) A =a—+ ) o, —, A = —+ Zﬁm—r =
(&3 n=1 7R [ At X

where %, %,, f and f,, are constant scalars;

. I 0\/. ¢ @2 I 0\ ¢

(i) A} = ir——— |, AP = —,
0 1 dt Ox 0 m/jox

where 2,1 and m are constants;

Gy ACE I 0 ¢ -1 0\ ¢ 5 T 0\ ¢
(i) ALY = ox— + —, AP = ,
0 1/ ét \ 0 1/ox 0 0)ox

where 2 is a constant.
KdV equation: operators. Show that, if

03
Al = at 45,
then A} and J; commute provided
Fi+8F,  +F..)=0
see equation (6.84).
Two-dimensional KdV equation. If

0 a3 a 02
2
A = +4-—, A ==,
ct Ox dy" dx

and we write

AP =A@ + u(x,1, y),
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(I+J_+)(I+J_F)(psi)=(I+J_-)(psi)




