Ultimate extinction in the general case

r—[Theorem 21.}
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Proof of Theorem 21 (1)

Ultimate extinction: Recall that we have set
A = (Ultimate extinction occurs)

Then
A=|]JA, with A,=(Z,=0)

n>1

P(A) as a limit: We have A, C A,:1. Thus

n,=P(A,)is /, and P(A) =lim,. 0 nn
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Claim when p > 1:

Proof of Theorem 21 (2)

G(0) €[0,1), G'(0) € [0,1), G'(1) > 1, G convex on [0, 1]
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Proof of Theorem 21 (3)
Claim G(0) € [0,1): We have
G(0) =P(Z; =0) <1 (otherwise trivial extinction)
Claim G’(0) € [0,1): Write
G'(0)=P(Z =1) <1 (or trivial offspring = 1)
Claim G'(1) > 1: One argues
G'(l)=pn>1
Claim G convex on [0, 1]: We compute

G"(s)=E[Z(Z1—1)s77%] >0
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Proof of Theorem 21 (4)

Conclusion: Follows classical lines for sequences
Nns1 = G(1n)
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