System = mass in uniform gravity, 1D vertical motion
Endpoints = (y,t) from (0,—t) — (0, +7)

Lagrangian L(y,y,t) 2=y>—2gy

Path Class #1 : constant speed going up & coming down — vary H = max height
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Define and vary that ... true path has H :%

Drop —2— — L(t)=b2—2b(1—mj ... vary b and see what happens !
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plot b"2-2b(1-Abs[t]) for b={0.1,0.25,0.5,0.75,1} from t=-1 to 1

o Action | S=| Ldr=2tb(b-1)

plot b(b-1) from b=0 to 1.5

e Least Action L—S
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Path Class #2 : constant acceleration up & down — vary a = acceleration

e Paths y(t)zvo(t+r)—%a(t+f)2 and y(+7)=0 - v,=ar — y(t)=§(1'2—t2)
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e Lagrangian L(t) 2=d’t’+ga(t’-7°) — L() m(§1)2 = ﬁ{t—z[ﬁ+ 1)—1}
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Define e and vary that ... true pathhas a=g ..

2
- L(t)=b|:t—(b+1)—1:| ... vary b and see what happens !
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Drop —2—
m(g7)

plot b(t"2(b+1)-1) for b={0.4,0.7,1,1.3,1.6} from t=-1 to 1
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e Action S:J_HLdt:%(b—z)

plot b(b-2) from b=0 to 1.5

e Least Action iﬁ

=0=2b —2 — min action at =b,. <-Leo
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