
Mathematical Induction 

Guess and Prove Formulas by Induction 

1. Guess and prove formlas for: 

 (i) 1 + (1 + 9) + (1 + 9 + 25) + … + [12 + 32 + 52 + … + (2n – 1)2] 
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2. Guess and prove a law simplifying the product:  ⎟
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3. By calculating 
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4. Compute the sum: 
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5. Simplify the expression: 

  (1 – x)(1 – x2)…(1– xn) + x(1 – x2)(1 – x3)…(1– xn) + x2 (1 – x3)…(1– xn) +… + xk (1 – xk+1)…(1 – xn) + 

  …+ xn-1(1 – xn) + xn. 

6. The numbers: a0, a1, a2, …  ; b0, b1, b2, … are determined by the following law:  
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 Express  an  and  bn  in terms of  a0,  b0  and  n. 

7. The terms  x0, x1, x2, …  are determined by the equality: 
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 Express  xn  in terms of  x0  and  n. 

 Consider the particular cases:  
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8. The terms of the series  x0, x1, x2, …  are connected by the relation 
qp
qxpx

x 2n1n
n

+

+
= −− .  

Express  xn  in terms of  x0 , x1  and  n. 

9. The numbers : x0, x1, x2, …  ; y0, y1, y2 …  are related as follows: 

  xn = αxn-1 + βyn-1  ,  yn = γ xn-1 +δ yn-1.    where  αδ - βγ ≠ 0. 

Express  xn , yn  in terms of  x0 , y0  and  n. 

10. The terms of the series: x0, y0, x1, y1, x2, y2 … are determined by the relations: 

  xn = xn-1 + 2yn-1 sin2 α , yn = yn-1 + 2xn-1 cos2 α. 

 Besides, it is known that  x0 = 0,  y0 = cos α,  express  xn  and  yn  in terms of  α. 

11. The terms of the series: a1, a2, a3, …  satisfies the relation:  an+1 – 2an + an-1 = 1,  (n = 2, 3, …) 

 Express  an  in terms of  a1, a2  and  n. 

12. The terms of the series: a1, a2, a3, …  are related in the following way  an+3 – 3an+2 + 3an+1 – an = 1. 

 Express  an  in terms of  a1, a2, a3  and  n. 

13. The terms of the series: a1, a2, a3, … are connected by the relation: an = kan-1 + l   (n = 2, 3, …) 

 Express  an  in terms of  a1, k, l  and  n. 
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