Math 61-1 Midterm 1 version a
...

TOTAL POINTS

49 /50

QUESTION 1

Multiple Choice 10 pts

11 2/2
v + 2 pts Correct (b)

+ 0 pts Incorrect

12 2/2
v + 2 pts Correct (b)
+ 0 pts Incorrect
+ 2 pts Correct (d)

13 2/2
v + 2 pts Correct (a)

+ 0 pts Incorrect

14 2/2
v + 2 pts Correct (a)
+ 0 pts Incorrect
+ 2 pts Correct (d)

15 2/2
v + 2 pts Correct (a)

+ 0 pts Incorrect

QUESTION 2
Short answer 10 pts

21 2/2
v - 0 pts Correct

22 2/2
v - 0 pts Correct

23 2/2
v - 0 pts Correct

Page 1

24 2/2
v - 0 pts Correct (2*n - 2)

25 2/2
v + 2 pts Correct (5050)
+1 pts 1+2+...+100
+1 pts n(n+1)/2

+ 0 pts Incorrect

QUESTION 3
3 Fibonacci numbers 10/10
v - 0 pts Correct

QUESTION 4

Rationals 10 pts

4.1 Equivalence relation 7/8
v -1 pts Transitivity proof error: how do you know
you didn't divide by 0?

4.2 Equivalence classes 2/ 2
v - 0 pts Correct

QUESTION 5
Pairs of subsets 10 pts

5.1 Example of the function 2/ 2
v - 0 pts Correct

5.2 Example of the subsets 2/ 2
v - 0 pts Correct

5.3 It is a bijection6/6
v - 0 pts Correct
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1. (10 points) Circle the correct answer (only one answer is correct for each
- question)

1. f: X =Y and g:Y — Z are functions and go f is a bijection,

then: P
% Sy a7
L; f must be onto .y
3 ‘ f Tm—— a -
)/f must be one-to-one and g must be onto fTe >
g must in one-to-one J
(d) f and g must both be bijections qof
2. The relation on the integers defined by zRy i@is;
ke reflexive, but not symmetric or transitive }(- v =0 « Bt
@symmetnc but not transitive or reflexive “inH Y-z =Tasl
-, ~Z =Ly
¢) symmetric and transitive, but not reﬂelee ﬂ\j il , 10k q
jﬁgfan equivalence relation LRl Um{??_" a3
3. If f: X —+Y is an one-to-one function and g : Y — Z is an onto ;» }@{g
function, then g o f is necessarily: X £ Lj% Z
(a) not necessarily one-to-one or onto 3% >€ -
B § Gy &

(b) one-to-one
(c) a bijection
(d) onto

4. For X a set with n elements, how many relations are there on X that
a/re.\both partial orders and equivalence relations?

£, Hrans e
{(a)exactly 1 P-0.+ el + s, |
b ERC L, e nge S(/jiwﬂf"a
S 2 VI DY

-5 f’ 2 Jm‘

(b) more than n
(c) more than 1 and less than n
(d) exactly n

5. The function f : {a,b}* x {a,b}* — {a,b}* (X* is the set of strings
in X} defined by f((e, 8)) = af is: _
‘(a) onto but not one-to-one oo L

(b) one-to-one but not onto

(c

) neither one-to-one nor onto
(d) onto and one-to-one



2. In this question write down your answer, no need for any justification.

(a) (2 points) List elements of the equivalence relation on {a,b,c,d, e}

determined by the partition {{a, b}, {c}, {d,e}}.

. “ =
P {ca D .03a N6, B, (cae), (did) (diale, 4 (8,8} 3

(b) (2 points) Give an example of a relation on X = {a,b,c} that is

reflexive and symmetric but not transitive. -

9\7 {(&f“}? {@53@\} t {,Q*}‘{”‘{;i (G\\KO),(%( &\« !C&" C‘/)'@;laj}j

(¢) (2 points) Give an example of a functions f : X - Y, g:Y — Z SO

that ¢ is onto but g o f is not onto.

K=41,237 - 7= {ab? Z: {uipy
4= {4%4;@ g3 £={C A, (27T

g ef = {01, o'\“fi&;»ﬁ;f

)

(d) (2 points) If X is a set with n elements where n > 1, how many(onto

functions are there from X to {0,1}? 7" Ly tinye

=S, | ayf "Oi, {

" -2

(e) (2 points) What is 3;004? Feel free to write your answer as the

product or sum of a few numbers.

5450

m’!/fg



3. (10 points) Recall that the Fibonacci sequence {F;, }32 is defined by Fp =

0,Fi = 1, and for n > 2, F, = F,_1 + F, 5. Show that for n > 0,
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. 4. Let X =7Z X Zi>p (i.e.‘ordered pairs of integers where the second integer
" is positive), and define a relation @ on X by (a, b)Q(c, d) if ad = be.

(a) (8 points) Show that () is an equivalence relation on X.

Vrefedvet  (ove) Ol £y o abk =ba v kj&'_%

25 aﬁ mnedrnc (6 (a)leqdy = ()R ()
Ea ood=bc \ g (b= v u}(;':,

3\} Mﬂ%i%ff m, ip' (a!kﬁ QLC .*L‘)B ?: (£1¢(~3 Q(‘eg‘g\) ) ‘{/g‘ﬂw
: !A'"'.\ e
(=R et {
ad=loc and f=de

a~ L

(a%‘so"‘} @ (e, f j v \/3/(* 7 5

5y )

C é . xﬂ Sav : - § & 3 §
Siinee o 12 v kT ALyl . A 1 L fi; A ing.

[

8(/)%«% vesic, 1 fS ap egutvallince.

e lottovt .

(b) (2 points) Give three different elements of [(2,3)]o.

(16 elam]yy (o) gy (B 1D (@ ]q




4|E e ;*Jb .%n(:.

5. Let X be a set, and let P = {(4,B) € P(X) x P(X) : A C B} be the
set of ordered pairs (4, B) of subsets of X where A C B. Let {0,1,2}*
- denote the set of functions from X to {0, 1,2}.

Define a function F : P — {0,1,2}* by for (A,B) € P the function
F((A,B)) : X — {0,1,2} is defined by for z € X,

0 z€A
F((A, B))(x): 1 zeBandz g A.

2 z¢B
| A K
(a) (2 points) Let X = {a,b,c,d}. What is F'(({a,d},{a,b,d}))? Re-
member your answer should be a function X -+ {0,1,2}.

1?

g RN A Oy Y =dl
?(g%@:‘? 20, b df ) (W (g .,
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j?

=0
M=
X=cC

qi

(b) (2 points) Again let X = {a,b,c,d}. Find a pair (4, B) of subsets
of X with A C B so that F((4, B)) is the function g : X — {0,1, 2}
defined by g(a) =1, 9(b) = 1,9(c) =2, 9(d) =2.

(A‘Xﬁ/ (@ iaﬁoi{v

Question 5 continues on the next page. ..



Question 5 continued. ..

(c) (6 points) Show that for any set X the function F': P — {0,1,2}%
defined on the previous-page is a bijection.
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