Exercise Sheet 3 (String Theory, LVA Nr. 136.005) due 28th of march

Exercise 5: String equations of motion in conformal gauge

Derive the equations of motion of the fields X, from the Polyakov action using light-cone
coordinates on the world-sheet. You may assume that that the space-time metric is trivial,

G,v = Nw, boundary terms vanish, and that the metric on the worldsheet is in conformal

gauge.
Exercise 6: Open Strings

As discussed in the lecturem, the general solution to the equations of motion for closed
strings is of the form X = X 4+ Xg, where
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we have X (7,0) = X (7,04 27). Show how to construct a solution describing open strings with
von Neumann boundary conditions, 9,X*|,—0, = 0, from the solution above. Hint: given a
periodic function in ¢ on the domain 0..27 which is also symmetric under o — —o, we can find

a solution respecting Von Neumann boundary conditions by restricting to the interval 0..7.



