Ch.3 Mathematical Induction

Al. n Prove, by mathematical induction, that
P+F+52+  +(2n - 1?7 = %n @n+1(2n- 1) for all positive integersn. 7 )
A2. n  Prove, by mathematical induction, that for any positive integer n.
o S— = @ )
2’5 58 811 (Bn-1(3n+2) on+4
A3. n 3+ 400 - 67 64
Prove, by mathematical induction, that 3% *! + 40n - 67 isamultiple of 64 for all positive integerss. T )
A4, n3d4 3I>pd
Prove, by mathematical induction, that for all positiveintegersn 3 4, 3 >n® @7 )
AS. S(n) Let S(n) be the statement
“142+3+  +n = %(n- ) + 2
(a) S(k) Sk + 1) Provethat if S(k) istruethen S(k + 1) istrue.
(b) S(n) n IsS(n) true for al natural numbersn? T )
A6. S(n) Suppose S(n) is a statement about natural numbersz, such that
(D) S(5) S(5) istrue, and
(2 S(k) Sk +5) if S(k) istruethen S(k + 5) istrue.
S(n) n What can you say about the values of n for which S(z) istrue? (4 )
A7. Prove by mathematical induction that
P+F+55+  + (-1 = n¥(2*-1) 7 )
A8. n T+ %:+2 9
Prove by mathematical induction that 7*** + 3n + 2 is divisible by 9 for all natural numbersn. @7 )
A9. n a" —b" a+b
Prove by mathematical induction that «” — 5" isdivisible by a + b for al even positive integersn. T )
A10. nsd 2 Prove by mathematical induction that
1 1 1 13
+ +...+ >— for all natural numbersn 3 2. T )
n+l n+2 n+n 24
All. n n L,=n?
There aren lines on aplane such that no two lines are parallel and no three lines are concurrent. Prove that they divide
themselvesintoL, = n? parts. 7 )
B1. n 3 2 Prove, by mathematical induction, that for all natural numbersn 3 2,
1 1 1. n+l
(1 22)(1 32)...(1 nz)— o (a0 )
B2. 180° n (n —2) x180°
It is known that the angle sum of atriangleis 180°. Prove, by mathematical induction, that the angle sum of an#-sided
polygonis (n —2) x180°. (a0 )
B3. Study the following number pattern.
1= 1
3+5= 8
7+9+11= 27
13+15+17+19= &4
21+23+25+27+29 = 125
(@ (n-1)
What is the total number of terms on the left side of the first (n — 1)th rows? @a )
(b) n What isthefirst term of the left side of the nth row? @a )
(c) n Postul ate the expression for the nth row of the number pattern. (3 )
d) Prove your postulation by mathematical induction. @7 )
B4. {a} A sequence{a,} satisfiesthe conditions that
a, = 2 and a, = ,,+1 forn=2,34,...
(a) a, as What are the values of a, and a;? 2 )
(b) n Prove, by mathematical induction, that
a, = g (37 - % for all positive integersa. 6 )
(c) n Find the sum for the firstn termsof thesequence. (4 )
B5. Prove, by mathematical induction, that

log,2 + log,14 +10g,98 + ... +log,(2" 7) = %(n +1)(n +logA4) [ Hint  logx" = nlogx] (a0 )



