DISCRETE STRUCTURES
CLASS TEST – II
Maximum marks: 20 


November 11, 2008 


Total time: 1 hour

Roll no: _____________


Name: ___________________________________


[Write your answers in the question paper itself. Be brief and precise. Answer all questions. ]
Question 1









      (5 Marks)
Let G be an Abelian group. An element a 
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G is called a torsion element of G if order(a) is finite. (Order of an element ‘a’ is defined as minimum ‘m’ such that am=e, where e is the identity element) Prove that the set of all torsion elements of G is a subgroup of G.
 Question 2





                                (2 Marks each = 12 marks)
In this question, we plan to construct a well-ordering of A = N × N.

(a) First define a relation 
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on A as (a, b) 
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(c, d) if and only if a 
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 c or b 
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d. 
Prove or disprove: 
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 is a well-ordering of A.

(b) Next define a relation 
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on A as (a, b) 
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(c, d) if and only if a 
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 c and b 
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 d. 
Prove or disprove:   
[image: image11.wmf]s

is a well-ordering of A.

(c) Finally, define a relation 
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L on A as (a, b) 
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L (c, d) if either (i) a < c or (ii) a = c and b 
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d. 
Prove that 
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L is a partial order on A.

(d) Prove that 
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L is a total order on A.

(e) Is A well-ordered under 
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L?

(f) Prove or disprove: An infinite subset of A may contain a maximum element.
Question 3








               (4 + 4 Marks)
For real numbers a, b with a < b, we define the closed interval [a, b] = {x ∈ R | a 
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 x 
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 b} and the open interval (a, b) = {x ∈ R | a < x < b}.
(a) Prove that the closed interval [0, 1] is equi-numerous with the open interval (0, 1).

(b) Provide an explicit bijection between R and R-{0}.
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