Questions on strong mathematical induction

Q1l: Let {a,} be a sequence defined inductively as:

a, =1a,=2,a,41 =2a,+a,., foralln=2.
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Prove that a, < (E) foralln = 1.

Q2: Let {a,,} be a sequence defined inductively as:
a; =1,a, =5,a41 = 2a, +3a,_; foralln = 2.

Provethat 3" <a,,; <2X3" foralln=>1.

Q3: Let {a,} be a sequence defined inductively as:
a,=a,=az=1a,,, =ay41 +a, +a,_1; forall n=2.

Prove that a, is an odd number foralln > 1.

Q4: Let {a,} be asequence defined inductively as:
a,=1,a,,1 =a,+3" foralln=>0.

Prove that a, = %(3” +1) foralln =0.




