ELTE IK Discrete mathematics I Functions

Functions

1.

In each of the following examples decide if the relation f is a function. If f is a function then
determine the domain and range of f and decide whether f is surjective, injective and/or bijective.
(a) A={1,2,3,4,5}, B ={10,11,12,13,14}, f C Ax B, f = {(1,11),(2,11), (4,12),(5,10) }

( ) A= {17273’4}’32 {avbvc’d7evf}uf CAXB,f= {(1,(1),(2,0),(3,6),(3,f),(4,a)}

(c) A=4{1,2,3,4,5}, B={a,b,c,d,e, f},f CAx B, f={(1,a),(4,¢),(5,d)}

(d) A={1,2,3},B={1,3,5},f CAx B, f={(1,1),(2,5),(3,5)}

2.

Let m € RT and A = {all isosceles triangles with height of m (from base)}, B = R*. Define the
binary relation R C A x B as follows: aRb,a € A,b € B, if the area of a equals b. Show that
R is a function, and examine the properties of f (i.e. decide if f is surjective, injective and/or
bijective).

3.

(a) Let f:R — R, f(z) := 3z — 4. Prove that the function f is bijective, and find the inverse of
7l

(b) Let g : R — R, g(x) := 3 — |z|. Prove that the function g is neither injective, nor surjective.

each of the following examples decide whether f is a function.
fENxNuzfy <= x|y

P is the set of prime numbers, f C P x P ofy <= x|y
fC40,3,5} x{1,2,5},2fy < a2y =0

C{1,2,5} x{0,3,5},xfy < zy=0

C N x N,zfy <= x has the same set of decimal digits as y
2v =y

ZxZa:fy — 2? =y

N x N,zfy < 22 =1?

RxRaofy < 22+1y*=9
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each of the following examples decide if the given binary relation is a function.
fl—{(x YERXR|Tr =9y’ CRxR

r,y) ERxR|z=9y*+6y} CRXxR

YERXR|T22—6=y} CRxR

Y) ERXRI |y=|z|} CR xR

YDERXR|y=(x+4)?*} CRxR

y) ERXRY |2y =+ CR xRS
y)
y) €
y)

CLXL|T|2—yyCLxT

(R {0}) x (R\A{0}) [ 2y =1} € (R\{0}) x (R\ {0})
ERxR|zy=1} CR xR
T, Yy) ELXL| |lx—y| <3} CZXZ
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ELTE IK Discrete mathematics I Functions

(k) fii={(z,y) ERxR|y(l—2’)=2—-1} CRxR

(1) fiz = {(2,y) € R\{L, —1}) x (R\{L,-1}) | y(1—2?) = x—1} € (R\ {1, —1}) x (R\{1,-1})
For each relation that is a function decide if it is injective, surjective and/or bijective. For each
relation that is not a function and is a homogeneous relation, decide if it is reflexive, symmetric
and/or transitive.



