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1. (4 pts) Let A = {a, b, c}, B = {a, b}, and f = {(a, b), (b, b), (c, a)}. Then f : A ( B.

    What are f (a), f (b), and f (c)? 


f  (a)=b , f (b )=b, f (c )=a.

2. (7pts) Let f : R ( R be defined by the formula:
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    (R – the set of real numbers). 

Prove that f is surjective and injective and find a formula for 

To prove that f  is injective we need to show that if f (x) = f (y), then x = y. So, assume 

(2x+5)/3=(2y+5)/3. It implies that 2x+5=2y+5, and x = y ( by trivial algebra). 

To prove that f is surjective we should demonstrate, that for any y (R we can find x (R, such that f (x)=y. So, let y be any element of R and (2x+5)/3= y . Then by simple algebra we get 2x+5 = 3y , x = (3y ( 5)/2. We see, that for any y ( R we can always find x = (3y ( 5)/2 , x (R, such that f (x) = [2((3y ( 5)/2+5]/3=[3y( 5 + 5]/3 =y. 

f (1 (y ) = (3y ( 5)/2.

3. (14pts) Suppose f :  A ( B , g: B ( A, and f ( g = IB, but g ( f ( IA . Prove that f  is surjective but not injective. 


a) (7pts) Proof that f  is surjective. Take any b ( B. Since g is a function, g (b ) is always defined. Let x = g (b). Then f (x) = f (g (b)) = (f ( g) (b) =b , because f ( g = I B. So, for any b ( B we can find x ( A , such that f (x)= b  which means that f is surjective. 

b) (7pts) Proof that is not injective. g ( f ( IA   implies that for some x ( A (g ( f ) (x) ( x . Then if we denote  (g ( f ) (x) = y, we have y ( x.  Let f (x)=z ( B , then g (z)=y and  

      (f ( g )(z) = z, i. e. f (y ) =z . So, we get that f (x)= f (y ) =z , but y ( x. It means that f is not injective. 

_1055148857.unknown

