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Bertrand Curves

Definition (1): Let «:/+~ R3 be unit speed curve. Let the
curvature k(t) > 0 and the torsion 7(t) # 0 for all te /.
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Bertrand Curves

Definition (1): Let «:/+~ R3 be unit speed curve. Let the
curvature x(t) >0 and the torsion 7(t) # 0 for all t € /. The Curve
« is called a Bertrand Curve if there exists a curve §: [ — R3
such that the principle normal lines of a and 3 at t € | are equal

No(t) = £Ng(t).
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Bertrand Curves

Definition (1): Let «:/+~ R3 be unit speed curve. Let the
curvature x(t) >0 and the torsion 7(t) # 0 for all t € /. The Curve
« is called a Bertrand Curve if there exists a curve §: [ — R3
such that the principle normal lines of a and 3 at t € | are equal

No(t) = £Ng(t).

In this case 3 is called a Bertrand mate of «.
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Let a(t) = %(cos‘1 t—tV1-12,1-1t20) be unit speed curve
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Let a(t) = %(cos‘1 t—tV1-12,1-1t20) be unit speed curve
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The curve o and 3 are Bertrand curves and we say that 3 is a
Bertrand mate of «.
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Theorem(1):
Let a: / — R3 be a Bertrand curve and 3 : | ~ R3 be the Bertrand

mate of a. Then, the distance between corresponding points of
a(t) and B(t) is constant.
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Theorem(1):

Let a: / — R3 be a Bertrand curve and 3 : | ~ R3 be the Bertrand
mate of a. Then, the distance between corresponding points of
a(t) and B(t) is constant.

(Hint: if a(t) is unit speed parametrisation curve, then there is a
function A(t) such that a(t) + A(t)N,(t) = 5(t) gives the other
curve.)
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Proof:
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Theorem(2):
Let a: / » R3 be a Bertrand curve and 3 : | » R3 be the Bertrand
mate of . Then
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Theorem(2):

Let a: / » R3 be a Bertrand curve and 3 : | » R3 be the Bertrand
mate of . Then

@ Tu(t)eTs(t)=a
@ B.(t)e Ts(t)=c,

where ¢1, ¢y are constant.
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Proof:
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Thanks for listening.

Dr. Nasser Bin
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