Delaunay Surface profile curves
Math 4530
March 28, 2001

We solve the differential equations for a surface of revolution having mean curvature = 1/2. Solutions
L for the profile curve which start out being parameterized by arclength continue to be so.
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> wi t h( DEt ool s):

War ni ng, the nanme adjoi nt has been redefined

> deqtn:={diff(x(t),t,t)-diff(z(t),t) 2/ x(t) = -diff(z(t),t),
diff(z(t),t,t)+diff(z(t),t)*diff(x(t),t)/x(t) =
diff(x(t),t)};

%; RO 2aof %
degtn = > z(t)E-r X0 = gt X(t), % X(t )E~ X =- z(t)

> 1CS1: =[ [ x(0)=1, z(0) =0, D(x) (0)=0, D(z)(0)=1],
[x(0)=1.2,2(0)=0, Xx)(0)=0,0D(z)(0)=1],
[x(0)=1.4,2(0)=0, Xx)(0)=0,0D(z)(0)=1],
[x(0)=1.6,2z(0)=0, D(x)(0)=0,D(z)(0)=1],
[x(0)=1.8,2z(0)=0, X(x)(0)=0,D(z)(0)=1],
[x(0)=1.9,2(0)=0, D(x)(0)=0, X2) (0)=1]]: , ,
C > DEpl ot (deqtn, [ x(t),z(t)],t=-20..20,1CS1, x=-3..3,z=-2*Pi..2*Pi ,
I i necol or=bl ack, scene=[ z(t), x(t)] st epsi ze=. 05);
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> 1CS2: =[[x(0)=2.1, z(0)=0, D(x) (0)=0, D(z)(0)=1],
[x(0)=2.2,2z(0)=0, X(x)(0)=0,D(z)(0)=1],
[x(0)=2.3,2z(0)=0, X(x)(0)=0,D(z)(0)=1],
[x(0)=2.4,2(0)=0, Xx)(0)=0,D(z)(0)=1],
! [x(0)=2.5,2z(0)=0, (x)(0)=0,(z)(0)=1]]: _ _
[ > DEpl ot (deqtn, [x(t),z(t)],t=-20..20,1CS2, x=-3..3,z=-2*Pi..2*Pi,
I i necol or=bl ack, scene=[z(t),x(t)], stepsi ze=. 05);
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