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. For n € N, let P, be the statement

449 | (12n _ 3n)//.

Base case: When n =1, 12! —3' =9 =9.1. Thus P, is true.

Inductive step: For k € N suppose Py is true, that is, 9 | (12% — 3%), which is equivalent to
9c = 12F — 3k for some ¢ € N <= 12* = 9¢ + 3* for some ¢ € N.

Want to show that Py, is true, i.e. 9] (1281 — 3%1). Now

12k+1 _ 3k+1 — 12 % 12k‘ _ 3k+1

= 12(9¢+3%) — 3 x 3*
= 9x12c+9x3F
= 9(12¢ + 3").

Thus Py is true and by induction, P, is true for all n € N.

=119 =203 =204+209 =242=4,x4 =x3+2r, =4+4=8and x5 = x4 + 223 =
8 + 8 = 16. We conjecture that x, = 2"~ 1.

For n € N, let P, be the statement z,, = 2"~ L.

Base case: 11 =1 =2""1and 2y = 2 = 227! so that 2, = 2" ! for n = 1 and n = 2.

Inductive step: Let k € N with k > 2 and suppose P; is true for all 1 < ¢ < k, that is, z; = 27!
forall 1 <i<k.

Want to show that P, is true, that is, 2., = 2*. Since k +1 > 3,

Tpyr = Tp+ 2Xp_1
= 2814 ox2F 2 a4y gy =201
= 2x2F!
— 9k

that is, 44, = 2F. Thus Py, is true and by complete induction, P, is true for all n € N, that

is z, = 2" 1.

. For n € N with n > 2, let P, be the statement that

(ATNAn...NANS = (ADSU (A5 U... U (A5

Base case: When n = 2, P, is the statement (A; N A5)§ = (A1) U (A2)4. Now

r€(ANA)S «—= zecUAzdg(ANA)
— zeUN(z €A VadgA)
<— (reUNnzgA)V(zeUANxgA)
— gz (A5 Ve (4)y
= ze(A)gU(A)p,
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that is, (A; N A9)§ = (41)5 U (A2)§ and P, is true.
Inductive step: Let k € N with £ > 2 and suppose Py is true, that is,

(AN Ayn...NA)S = (A)SU(A)5U. .. U (A4S,

IfT:AlﬂAgﬁﬂAk, then

(ANAN.. . NANALS = (TNALS
= T5 U(Ar)g
(AN NANSU (Ar)S
= (ADFU...U(ADF U (Aen)f,

that is, P, is true and by induction, P, is true for all n € N.

. For n € N, let P, be the statement 3" > n?.

Base case: Pj is true, because 3" =3 > 12 =1. Whenn =2,3" =9 > 22 =4. So P, is also
true.

Inductive step: Let k € N with k > 2 and suppose P, is true, that is, 3* > k2. Want to show
that 31 > (k + 1)2. Now

3k+1 — 3><3k
> 3xk? as 3k > k2
= K+ k4K
> kK24+2k+1 as  k>2
= (k+1)%

that is, 3**! > (k + 1)2. Thus P,y is true and by induction, P, is true for all n € N, that is,
3" > n?.
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