MATH 310.01 - METHODS OF PROOF
EXAM I1I

Dr. A. Cardwell /

December 7, 2009 NAME: «”/(061

SHOW ALL WORK NEATLY and clearly indicate how you arrived at your answers. If you aren’t sure if you
have written enough, please ask. There are 9 problems on 5 pages. The time allowed is 50 minutes and the exam

is worth 100 points. Put your name on each page. If you need extra space, complete the problem on the back of
the page and indicate that you have done so. GOOD LUCK!

1. Let A= {a,b,c,d} and let f be the function on A defined by

f= {(a'a C), (bv d)7 (Ca C), (d7 a)}

(a) (4 points) Determine f~1.

£ e,a), (@), (0,0), (0,8)]

(b) (4 points) Is f~! a function? Why or why not?

No e o £A-C.

2. (8 points) In Z7, express the following as [r], where 0 <7 < 7.

(a) [—43]+[101]
=[]+ [R]
=[9)
= [2]

(b) [25] - [-37]

= [4] (5]
= [20]
=[]
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3. Let §={0,1,2,3,4,5,6,7,8}. Define the relation R on S as follows:
For all a,b € S, aRb if and only if 5a = 2b(mod 3).

(a) (15 points) Provyx{ R is an equivalence relation.
Let aeSY Then Sa-2a:32a so SO%Q(MOd 5)

Thus la § R s Fep\motue\/ |
et @,'be8 such trak aRl Then 6q52\o(wwo/<Aw3),
So 31(5a-21) Thus JueZ & Sa-2b-3L

Now Ob-2a=x Bkt 3a-(5a-2b)=3b+3a- 3l =3 (pa-k) |
As bta-lkez, 3‘5bf2<>, So BDbz2a (mad )
Thus \bga and L e mN\QfWCI/

Let a/b,ceS such thay aRb Oy/\oaa. Then
D= 2blrod 3) a~d 5b =2c¢ (mod 3) So 5\(5&*2‘3)

and 3| (5b-2c) Thus Fl eZ & So-2b=3L

ond Sph-Dc = 3& Now /
S5a-2c= (5a- 1\3\+(5\o ) +~3 3t 3y-3b= 3L —b)

As \,(/ré-\oCZ 3) (Da - 23\/50 56 = 2¢ (mod 3)

ol ard R s transhe
MR s reflapue, @N\Mdﬂc Fo~gihoe, € (s on Qciuwalemz |
uivalence classes of this equivalence Telation. A '

L (b) (6 points) Determlne all the distific

10,3,65 91, 4,7 %2,5,%]
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4. Define f : Zg— Zg by f([a]) = [5a + 1].
© b
(a) (8 points) Show that f is well-defined.

Let (o), [ble Zg, [c]=Ck) |
Then o= b (mod Q))/ 30 5o = 5b(mod QDB .

As 121 (mod©), Datl=BbtDmod (o>/
and so [Sa+]: [S+].
Thus (D) = PEW)) ad P s well - dofined

wedhon
(b) (6 points) Is f g-r;u:rjég(:j;n? Why or why not?

F(e=L01] £(053)=C2]

C(o))=Lo) ,

L2 =s] e T -

£C3))=Cy ., L{eg/ Yaere ore b ddhne
£(Cq¢D) =13) ‘

5. (8 points) Let A, B, and C be nonempty sets and let f:A— Bandg:B— C. Suppose that go f is an
injection. Prove that f is an injection.

Lek X':jEA and  Suppow p(z\ﬁc&p
Then, os g 15 o Rinchon
(G )00 = (PG = gRy = GoFy).
As gef 1s an myechon, x=y
Thos ¥ 15 one- to-one
e: £ e an (pRcho .

3

22
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6. (15 points) Define g : IR x R — IR x R by g(z,y) = (y — 7, 2z + 3) Prove that g is a bijection.

Let Gy @R)eRrR o Seppose qlx ) = qle )

Thue (\‘j*¥,2>c+3\: (w-7,22+3) ond So we hawr
J~7=w~9 ond 2x+t3~22+3  Thus Yy ok X2
e (Id): (z,\,&/ouxd e hae Thowe Thod & 1S
ore-to- one |

Let (R, 0)eR*R. We needh (X yeRrR s 3()(@):(2,®3_ 

COV?%’\QLQ[’ (X,éﬁ (%12*7\ Then (x,\«j)eﬂlxli ”
20 39 =9 (%5 2+7)- (@9-7,2(%3)3)= (2,.0)
The § 's oo

As % S one-fo-ore and onto, ET (S o &Oj@(‘/‘\or\‘

7. (8 points) Let A = {1,2,3,4,5,6,7}. The distinct equivalence classes resulting from an equivalence relation
R are {1,4,6}, {3,5}, {2} and {7}. What is R?

‘P= %m, (), (4, 1), (w,u), ,0), (o,1) (¢,6),

(b)), (6,6), (3,2) (3,5) (5,2 (5,%),
(2,2), (7,3
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8. (12 points) Let a = (

1 2 3 5 6 . .
) and B = ( 3 5 9 16 ) be permutations in Sg.

(a) Determine a o f3.

(c) Give another permutation in ,% aside from the two given above.

9. (8 points) Let f : IR — {3} — IR be defined by f(z) = 4 3 Is f a surjection? Why or why not?

Consider &GR .
Than = i 4=XJ‘3& , and SO ¢ X:%j,

x-:’:’é

Thus  we ANy ok a—.—.o

(A\\S‘o nohe@ | "72%275@ g4 x oS L(fD‘)

‘Q 1S QQ} Cx Su%echom.

THE END




