Math 234
Functions Day 18

1. A student defines a fun¢gfion g : Q — Z by the rule
m
Z)=ne
n

for all rational numbers 7. Is this function well defined? Why or why not?

3(';) =221 b §(B) =22 au L.

q
2. Let X ={a,b,c,d,e} and Y = {1,2,3,4}. Define the function f: X — Y by the following arrow
diagram.

(a) What are the values of f(a), f(b) and f(c)?
f@y=2 Hme1, (=3
(b) What is the domain of f?

X

(c) What is the codomain of f?
Y = z l; 2’ 3) 4 3
(d) What is the range of f7

2'/ 2, 33

(e) Is a an_inverse image of 37

f(a) - 3, so yes,
(f) What is the inverse image of 37

-/

(g) Is f well defined?

Yes
(h) Is f one-to-one?

NO, 5\'0 ce ’C-I(CB 'nas Wmerte -)Lfm ene ell.yho.;.'l'-

(i) Is f onto?

Mo, gne  there s no ocex sveh Hat '((7‘):‘, GY_
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P b of Mo nkgers — af pessitle s of lndgers

3. Let F': @ — R be the function defined by
F(A) = max(A) — min(A).
For example, F'({-2,5,2}) =5—(=2)=T.

(a) What is the value of F({1,3,19,-3})? = Iq - (_ 3‘) = 272

(b) What is the domain of F'?

P2

(c) What is the codomain of F'?

R

(d) What is the range of F'?

Z3%° = 3neZ | “20}
(e) Is {b,—7,2,15} an inverse image of 207 ...of 227 .
Mo ves, <ae 1§ -(-7Y=z21

(f) What is the inverse image of 67

$ XeA@) | f(x)z= 43 = $ XeP(2) l ae(X) =i (X) ‘€§

(g) Is F well defined?

No, shee @ eP@) v+ F(B) is mt defined

(h) Is F one-to-one?

No

(i) Is F onto?

No

4. Draw your own arrow diagram to define a function that is one-to-one but not onto. Then draw
your own arrow diagram to define a function that is onto but not one-to-one.
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)

5. Define f : R — R by the rule f(z) = 5z + 3.
(a) Is f one-to-one? Prove that your answer is correct. X

IDM S\JPPQSC H\n‘f X,y iA '\"le_ JDA.-'A are  sucl, 'H«J- 'F&): "()r)
5\90 Haui’ il\ [‘C-" X=Y.

PRook: Sy pase Ny R are guh that £(xY=£ty).
"n..i' Mems Sy =5'y+3. TLM §X=§/, ad o X= ).
-“ws) ‘F S ene- Jo-onl.

(b) Is f onto? Prove that your answer is correct.
IDEA- Suppose that y is i1 the codemait.
Show ‘H\af there S some x n +l\¢ /MM‘I\ Sdblﬂ 'Hﬂ"' ’y;"{&).

SCra*CL wor b

P Roor: Suppe Yy <R — )
Ld‘ X:-lei. Thea 'F(X\:-F("-?):S(%)-a-} y35x+3

5 ()= v. -3=5
Thos, € s onh. f / yyi-sx

I ox

. Define g: 222 by the rule g(n) =3n+ 1 (mod 1) (o 3412 13 w7 &

-

(a) Is g one-to-one? Prove that your answer is correct. =
No.  Cousider 020 ond m= 7
gy = 1
g(N =30V 412 L Gut)

» g(4)=6

go 6 (0): 3 (") and & 1S ol cne-¥-ond.
(b) Is g onto? Prove that your answer is correct.

MO- TL'f,re, 1€ noe néeZ syck Hat O(ﬂ\= 8.


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright


Matthew Wright



The floor function assigns to each x € R the largest integer that is less than or equal to z.
The value of the floor function at z is denoted |z]. PDJAA dO\Jn

The ceiling function assigns to each x € R the smallest integer that is greater than or equal
to z. The value of the ceiling function at z is denoted [z]. r~ound Jf

7. Compute the following:
5-0 [3]-3 a2 m-2 La--3

8. Prove or disprove the following statements about the floor and ceiling functions.

(a) |[z]] = [z] for all real numbers x. Troe!
Let e Thea leF n= [x] which is an inteqer, so L = n.
T1\J.S L\—'x-u =h= f’x‘, .

(b) |z +y) = |z] + |y] for all real numbers z and y. Fulse |,
Counhrexanpl&: x=7=i
[xty] < Li* 3] =1

L +Lyl= 13]+ 3] = O+0 =0

(c) F“”éz]—‘ = [%] for all real numbers x.

Troe! For  the P,-OJ, considler  cases module Y,

() [\/W J = |/z] for all positive real numbers .
Fole:  Conterexample:  let x=%  the
L] = L= (o) = 1
L@_l O s 0<dict
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