
CMPE471 – Tutorial 1 
 
Q1. Using the principle of mathematical induction, prove that: 
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b: 1 + 2" <	3", 𝑓𝑜𝑟	𝑎𝑙𝑙	𝑛 ≥ 2, 𝑛	 ∈ 	𝑁 
 

Q2. Prove that, if (1 + 𝑥) > 0 then, (1 + 𝑥)" ≥ 1 + 𝑛𝑥, 𝑓𝑜𝑟	𝑎𝑙𝑙	𝑛	 ∈ 	𝑁 

 
 
Q3. Let å = {a,b}, in each of the following three cases, give an example of languages L1 and L2 
that satisfy the stated conditions. (Note that L1Íå*, and L2Íå*). 
 

I. L1L2 = L2L1, such that L1 Í L2, L2 Ë L1, and L1 ¹{e} 
II. (L1ÈL2)* ¹ L1* È L2* 

III. (L1ÈL2)* = L1* È L2*, such that L1 Ë L2, and L2 Ë L1 
 

 
Q4. If r is a real number not equal to 1, prove the following formula: 

 (1 – r n+1) / (1- r) for n ³ 0 

 
 
Q5. In each case give an example of languages L1 and L2 that satisfy the stated conditions. 

i) L1L2 = L2L1, L1 Í L2, L2 Ë L1 , L1 ¹ {l}. 
ii) L1L2 = L2L1, L1 Ë L2, L2 Ë L1 , L1 ¹ {l}, L2 ¹ {l}. 
iii) L1 Í {a,b}*, L2 Í {a,b}*, (L1 ∪ L2)* ¹ L1* ∪ L2*. 
iv) L1 Í {a,b}*, L2 Í {a,b}*, (L1 ∪ L2)* = L1* ∪ L2*, L1 Ë L2, L2 Ë L1. 
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