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Mathematical Induction

Guess and Prove Formulas by Induction

Guess and prove formlas for:
(i) 1+(Q+9)+(@1L+9+25)+...+[12+3%°+5°+ ... +(2n—1)

(i) a+3(@a+ b)+6(a+2b)+...+g(n +1)[a+(n-1)b].

L 1 1 1 1
Guess and prove a law simplifying the product: 2(1——)(1——)(1——)..{1——) .
4 9 16 n?
o o))
sinfn+—|x sin|n—— X 1
By calculating 12 - 2 , guess and prove a formula for —+C0SX +C0S2X +...+COSNX .
2sin—Xx 2sin—x 2
2 2

Compute the sum: S, _a,3@-) a@-h@-2) ~ a@-1.@a-n+l , b=0,1,2, ..., (n-1).
b b(b-1) bb-1)(b-2) b(b-1)..(b—n+1)
Simplify the expression:
(1-x)1=%)...(1-x") + x1 =X)L =) ... (A= X)) + x> (L= %)... (A= X" +... + X (1 =x)... (1 -x") +
XL =X + X"
The numbers: ag, Ay, ag, ... Db, by, by, ... are determined by the following law:
_a,+h, _2a,b,

- b . =
1 ! 1
N+ 2 n+ an +bn

, 8 and by aregiven, and ay > bo.> 0.

Express a, and b, intermsof a; byand n.

. . oxX, ,+
The terms  Xo, X3, Xp, ...  are determined by the equality: X, =#B.
YX, 110

Express X, intermsof X, and n.

. . . X .. X, ,+1
Consider the particular cases: (i) x,=—"—, (i) x,=—""1—

2X, 4 X,y +3
. . X, +0X
The terms of the series X, X3, Xz, ... are connected by the relation  x, =P # 8oy
p+q

Express x, intermsof Xy,X; and n.
The numbers:  Xg, X1, X2, ... 5 Yo, Y1, Y2 --- are related as follows:

Xn = 0Xn1 ¥ BYn1 Yn =¥ Xn1 0 Yn.1. where s - By # 0.

Express X,,Y, intermsof Xq,yo and n.
The terms of the series: Xq, Yo, X1, Y1, X2, Y2 ... are determined by the relations:
Xn = Xna + 2Ynasina Yo = Yn1 + 2Xn1 €COS 0L
Besides, it is knownthat Xxo=0, yo=cosa, express X, and Yy, intermsof .
The terms of the series: a, a,, as, ...  satisfies the relation: a1 —2a,+a1=1, (n=2,3,..))

Express a, intermsof aj;,a and n.

The terms of the series: a;, ay, as, ... are related in the following way a3 — 3an+2 + 3an — an = 1.

Express a, intermsof aj a;a; and n.

The terms of the series: a3, ay, as, ... are connected by the relation: ahn=ka, +1 (n=23,..)

Express a, intermsof a;, k| and n.
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