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QUESTION L. (7 points) Use Dijkstra’s method to find the minimum spanning tree of the below graph. /
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QUESTION 2, A = {2,3,4,5,6, 30,60}. Define < on A such that Ya,b € A, a < bif and only if a = be for some
c € N*. Then (4, <) is a partially ordered set (DO NO SHOW THAT)
—

(i) (4 points) Draw the Hassee diagram of such relation

£0

(i) (3 points) By staring at the Hassee diagram, If possible, find
a2, 506 30
b.6A4 L0 4/
c. 6v3 3
d. 30v 60 3O

e Isthereac € Asuchthata < cforevery a € A? If yes, find ¢ OO 2% nol-evvs N
f. Isthere anm € A such that m < a forevery a € A? If yes, find 6 0
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QUESTION 3. (10 points)
(i) Let I be aset with 7 elements, and let H = {d C F | |d| = 4}. Find |H| (i.e., find the cardinality of )
I
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(i1} How many 5-digit even integers greater that 60000 can be formed using the digits (1, f 3.4.35.6,7) such that the
second and the third digit must be odd integer.

qCl~ 4~ F0x 3¢ = 622
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(iii) There are 7 dots randomly placed on a circle such that exactly 4 of them are red and the remaining three dots are
green. How many triangles can be formed within the circle (i.e., inside the circle) such that each triangle has exactly

2Ry {4y - S

(iv) 491 kids are in a gathering, al! of them were bom between 2010-2014. It is observed that more than 60% of them
Zg{(g 1 | are girls. Then there exist at least n kids who were born in the same month and in the same year. What is the
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(v) In the above question, there is 2 month and a year between 2010-2014 such that at most m kids were born in that
month and in that year. Find the minimum value of m.
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QUESTION 4. (4 points)
Given 5§ ={1,2,3,4,5,6,7.8}. Let f be a bijective function from S onto § such that

(i) Find f? (i.e., find fof). (Note that by staring at f, we understand that f(1) =7, ..., f(8) = 3)
]D’t [L 2 2345 6 7F 8
z I|I
S 7 634915
{i1) Find the least positive integer n such that f* = [, where I is the identity map (i.e., /(a) = a for every a € S)
£~ (L3 (3,5,6,4,8) 7=l 3, 515
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QUESTION 5. (2 points) Let Af = Q1 (-1,0). Is M countable? Is |Af] = |Q|? explain briefly. CQ s (o L LQ .
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QUESTION 6. (3 points) Given f : [-2,00) — [—4, 00) is a function such that f(@) =23+ Vo + 11 + e+, Use
mathematical argument and convince me that 3!'m € [—2, oo) such that f (m) =0.
3 0 { .
_Q(-——Z)? (-—2) + ﬂ +e, z 7 (—’I O/Q\.‘m pG‘J) v 4—-00 “1 ?O?"”/
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A Pl (= bn(SD, bne @) €228 b m' ndomsin s.6-L(m)=D becr coe
O € [F4.0°), and <iace ) & also I~ s m i Uniiue.

QUESTION 7. (4 points)
(a) Let n = 12.3%.2% Find ¢(n).

B(n) = F(27v323527)- B(A733)

= (D@D x (D) = 1157
e

(b) Find 7'5%% (rnod 8)

BE)-H(2*) = (D(I) = 4 9cd (3,8)<) > /1 By Clo-fom
sy, 2o ) =1 (F) mad B2 | 1 R5dDe!

7 ed € T e B = (Ve 8)1(77203)
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QUESTION 1. (7 points) Use Dijkstra’s method to find the minimum spanning tree of the below graph.
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QUESTION 2. A = {2,3,4,5,6,30,60}. Define < on A such that Va,b € 4, a < b.if and only if a_= be for some

—_——

ceN N*. Then (4, <) is a partially ordered set (DO NO SHOW THAT)

? =y

(i) (4 points) Draw the Hassee diagram of such relation

L
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M I Wunhng weewd |

L || 2 3
‘OD\< :2:31'*,5.‘0'30.

¥ @ 5
o £ 2,35, 0
T2 4\ /1o
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q':g"':_z 0
3%¢" 8, 3.
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‘\ . ‘(11) (3 points) By staring at the Hassee diagram, If possible, find
f
'99'-'"' a 5A6 = x'¢"S M0 x <“t= (@ratest) = BA(L = 30 L/l/

.er‘u:r b. 6A4 = 2"¢"
ANV GNDLF 2y P
d. 30V 60 = 30 "¢"x AND 0'€

e. Isthereac € Asuchthata < cforeverya € A7 If yes, finde —a No%ﬂﬁ MSL“’Q\ 'c 243 aue soam ).

f. Isthere anm € A such that m < a forevery a € A? If yes, find in —3 ‘les' - b(\)/,

e By - w3 = ‘g:
vy (kaw) = 30Ved = 30,

e ——



QUESTION 3. (10 points) Smicy L/-ﬁﬁ{ =Y = %__5
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(i) Let F be a set with 7 elements, and let & = {d C F|d| = 4}. Find [H| (i.c., find the cardinality of H)‘\
I®l = 3. -+ Neec to find oM possible (weveanons of i elements thok e
P L) n'
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(i) How many 5-digit even integers greater that 60000 can be formed using the digits (1. 2,3, 4, 5, 6, 7) such that the

sty

second and the third digit must be odd integer. 3'“d.3;+: eda, = §1,3,5,33 {s™ digu r be eien, = L4,
1 digir © Musk be © o 3 {@cos00) - [gcql . ~“\3cL
!ZIC:II- ™. -, ) = 20T x % x o x4l
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(iii) There are 7 dolsrL?'lﬂ'ley placed on a circle such that exactly 4 of them are red afd the remaining three dots are
green, How many triangles can be formed within the circle (i.e., inside the circle) such that each triangle has exactly
1wo green vertices?

L red dots .
3 grecn dors = MusY have 2. "

TRongk foimoc = 3 dory . < Fosmowmies = 3C) x4l = . ;L"'i/f (u
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(iv} 491 kids are in a gathering, all of them were born between 2010-2014. It is observed that more than 60% of them ™.,

are girls. Then there exist at least n kids who were born in the same month and in the same year. What is the ey,

maximum value of n?
NO. DF Yewss = 201w -2000 +1 = 5.

DomMain = Kids . IDomoanl = 491, rNO - oF Montnt = 12 -

Co-domora = MEONM, Yegr . l¢a-domainl = ©O - = odomann] = | tnentn Newd| = 12x5 = wO.

>
. Moo . —_ <491 - r - F
o value oF ¢ = r__.,,o—l = |{B.18.. " = l L/

=> There are oxr leca™ 4 £ids botd i Tho SOML &8 monrhand in e yame Year -

(v) In the above question, there is & month and a year between 2010-2014 such that at most m kids were born in that
month and in that year. Find the minimum value of m. /

|2 =lew =8

=> There oare ax mosy £ Gd3 boen in tho sami MoNth cond b T Sonng Wear .
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QUESTION 4. (4 points)
Given § = {1,2,3,4,5,6,7,8}. Let f be a bijective function from S onto S such that

f_|2345 7 8
“\7 1 5 8 6 2 3

(i) Find f° (i.e., find fof). (Note that by staring at f, we understand that f(1) =7,..., f(8) = 3)

L =)

e Fof = FE(2)) FEY) = F()= 2.

- a_ . Fe)) = FQY =3

Ronge o- £'= (2 3 & 34 84 5) Iy
2 (‘ 2 3 4 5 L 1 % H

fF =l 3 ¢ 2 4« 21 5 | FCRSY) = F(2) = 6.

K] =<0, wncom b le

(ii} Find the least positive integer n such that f* = [, where I is the identity map (i.e., /(a) = aforeverya € §
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g QUESTION 5. (2 points) Let Af = Q N {—1,0). Is M countable? Is |Af] = |Q1? explain briefly. ., ml__m*l
§ \f M= QNEL0) | s means thor M a sabsey of § .
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QUESTION 6. (3 points) Given f : [-2,00) — [—4, oc) is a function such that flo) =23
mathematical argument and convince me that 3!m € [—2, 0o} such that f(m)

=0 @//

Claim * There exisrs @ umiqua m in [-2,00) suen vhar g = 0.
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QUESTION 7. (4 points)
(a) Let n = 12.32.2%. Find ¢(n).

N=12 x3'x2’
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