(* (c) 2009 Andi sheh Mahdavi =)

(* This Mathemati ca notebook shows the exact differential equations for the

evolution of thet and r coordinates in Hartle's wornmhole netric. Can you

conplete it so as to recover and plot the correct notion in the wormhol e netric,

usi ng the conmmands i n wormhol e-approxi mate. nb as your guides? Only
the first two differential equations are explicitly calcul ated,

so you will have to fill in the code for phi [tau],

and you will have to set theta[sig]=Pi /2,

theta' [sig]=0 in order to match the metric in the wornhol e-approxi mat e. nb not ebook. You
will need two initial conditions per paraneter---for exanple, r[0]=2,

r' [0]==-0.5 for r. What are sensible initial conditions for t[0] and t' [0]? %)

Lsg = -t' [sigl™2+r'[sig]™2+ (r[sig]l™"2+1) (theta' [sig]*2+Sin[theta[sig]]”2phi"' [sig]"2)

eql = -D[D[Lsq, t' [sig]] /. sig-»tau, tau] +D[Lsq, t[sig]] /. sig-tau

eq2 = -D[D[Lsq, r' [sig]] /. sig-tau, tau] +D[Lsq, r[sig]] /. sig-tau

r'(sig]®-t'[sig]®+ (1+r(sig]?) (Sin[theta[sig]]?phi’[sig]®+theta [sig]?)
2t [tau]

2r [tau] (Si nitheta[tau]]? phi ’[tau}2+theta’[tau]2) -2r”[tau]



