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Exam
Exercise 1. (7 points)
1) Give negation of the following propositions:

a) 8x 2 R; 2x > x:
b) 8x 2 R; x > 0) 2x > x:
c) 9n 2 N; 5n+ 11 = 3n+ 14:
d) 8" 2 R; (" > 0)) (9n 2 N� : 1n < ")

2) In the �rst three cases, indicate which one is true.

Exercise 2. (6 points)
On the set R, we de�ne a relation < as follows

8x; y 2 R; x<y , ex � ey

Is the relation < re�exive? symmetric? anti-symmetric? transitive?

Exercise 3. (7 points)
We equip A = R� R with two laws de�ned by:8<: (x; y) + (x

0
; y

0
) = (x+ x

0
; y + y

0
)

and
(x; y) ? (x

0
; y

0
) = (xx

0
; xy

0
+ x

0
y)

1) Show that (A;+) is a commutative group.
2)

a) Show that the law ? is commutative.
b) Show that ? is associative
c) Determine the neutral element of A for the law ?.
d) Show that (A;+; ?) is a commutative ring.

Good luck
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