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Prof. Girardi Induction Practice Problems

Some hints are very generous. Do not except such generous hints on the exam.

Theorem 1. If n € N with n > 2, then

Symbolically write Theorem 1. (Do not forget your quantifiers.)

Prove Theorem 1 using math induction..

5 5
Recall, the sum Z a; = as + az + a4 + as while the product H a; = Qg - a3 - Gy - s
=2 =2

n+l n
The sum Z a;=(az+a3+...+an)+ant1 = (Z) + ap+1. This idea is often used in the inductive step. Similarly, for

z=2n_H ziz
the product H a;=(az-az- -+ -an) - Ant1 = (H ai> CQn41-

i=2 i=2

Theorem 2. If n € N with n > 3, then
2n+1<2™.

Symbolically write Theorem 2. (Do not forget your quantifiers.)

Prove Theorem 2 using math induction.

Theorem 3. If n € Z with n > 0, then
3] (n®+2n).
Symbolically write Theorem 3. (Do not forget your quantifiers.)

Prove Theorem 3 using math induction.

See book Proposition 4.4 (p178) and (starred) ER 3.4.8a (p181).
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Prof. Girardi Induction Practice Problems

4. Theorem 4. If n € Z with n > 0, then

81 (9" —1).

41.  Symbolically write Theorem 4. (Do not forget your quantifiers.)
a2.  Prove Theorem 4 using math induction.

hint.  See book Proposition 4.4 (p178) and (starred) ER 3.4.8a (p181).

5. Theorem 5. Let {x,} -, be the recursively defined sequence defined by

=1, z9=2
and
when n € N, Tpto = I"%W (RD)
If n € N, then
1<z, <2

5.1.  Symbolically write Theorem 5. (Do not forget your quantifiers.)
5.2. Prove Theorem 5 using math induction.

hint. Note you need to prove both the lower bound and upper bound.

6. Theorem 6. Let {z,} -, be the recursively defined sequence be
r1=1 , z9=1 , z3=1
and
when n € N=4, Tp = Tpo1+ Tpo+ Tp_3 . (RD)
If n € N, then
T, <2".
6.1. Symbolically write Theorem 6. (Do not forget your quantifiers.)

6.2. Prove Theorem 6 using math induction.
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