Gaussian curvature for the extensible pendulum

> restart;
w th(plots):
Potential
>V :=ng*y + (k/2)*(LO-sqrt((L-y)"2+x"2))"2 - (k/2)*(LO-L)"2;;
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>
Gaussian curvature sign

> K:= (diff(V,x,x)*diff(V,y,y)-diff(v,x,y)"2): #/ (1+diff(V,x, x)"2+
L diff(V,y,y)"2):

[ > #simplify(K);

[ > #diff(V, x, x)*diff(V,y,y);

Parameters
> k: =1;
m =1/ 2;
g: =1,
LO: =1;
L: = nrg/ k+LO;
k=1
m= 1+
2
g=1
LO:=1
3
L:=—= 2
: )

> Vplot == plot3d(V, x=-2.2, y=-1.5..3, view =-0.1.3) :;
display({ Vplot});




=> si mpl i fy(subs({x=0,y=0},V));
si npl i fy(subs({x=0, y=0}, K));

(3)

Wl O

[ > KO: =pl ot 3d(K, x=-1.1..1.1,y=0..2.75, styl e=cont our, cont ours=[ 0],
col or =RED, axes=BOXED, nunpoi nt s=50000, vi ew=-1. . 1) :;
di spl ay({K0});




2.5

I:; I LI N | | LI L | LI L | L |
-1 -0.5 ( 0.5 1

M

Plot K near min energy (x=0,y=0)

> pl: =pl ot 3d({K, 0}, x=-0.4..0.4,y=-0.4..0. 4, axes=BOXED, nunpoi nt s=
500) :;
di splay({pl});




Plot K near (x=0,y=1.3)

> p2: =pl ot 3d({K, 0}, x=-0.75..0.75,y=0.4..1.3,view=-0.8..0.5, axes=
BOXED, nunpoi nt s=1500) : ;
di splay({p2, KO}, view=[-0.75..0.75,0.4..1.5,-0.8..0.5]);

[ Plot K far from (x=0,y=0)




> p3: =pl ot 3d({K, 0}, x=-5..5,y=-5..5,view=-1..1, axes=BOXED, nunpoi nt s=
500) :;
di spl ay({p3, KO}, views[-5..5,-5..5,-1..1]);




