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Multiple-choice questians

e For ench of questions 1-4, pick sractly one of (41, (B), 10) and (D0 A cuerect answee
parnis 7 points, and anineorrest coe earas nothing

107 pomts), Lot ™ se the sel of natura! numbers and G be the set of ratioal
mumthers, Which one of the following statements is true?

A%, There exists o veal number v 0 satisfying g—r| = r/2 forall y €
[B). Let 2M be the power sel of M, Then there does not exist a function
F0% 001 with {7151 S e 2™ =[0,1]

(C). There exists o oue-to-one and onte Monccion 06— O

VDY Moae of the above.

2 {7 points}, Which ane of Lhe following stacements is true”

(A). Every Leee bas a Hamiltonian cyele
1By, Esery 2-regular geaph is planar.
(20, There exist real numbers @y, 73, ..., 55 salislying

|21 —
max | &= Bl s ——.
e, 2,a54) 4

(D Muone of the ahove,
3 (T poines). Which one of the following stalemenls s true?

‘Al Bwvery hipartite grapl is plansr,

(B} Let G = {1V, E} be a simple undirected graph sathaut isolated ver-
Lices, where ' V| = 5 Then ¢ las two digtingt vertices with the same
degres.

(£ Frery T-element abelian group has s d-clement subgronp.

(1M, Mone of the nhove.

4 (7 points). For each positive nbeger & and real number o, let

o
Pylzl =3 (d—- 2},
=t
for exnmple, Pyir) =2 — % = 3z? We apy that a posibove inbeger §is goad if
T
Y| Bk =0t L
e |

How many good positive integers are there!

[A)l Zero
(Bl Two.
[y, Threse.
(L, Mene of the sbove

=161~

100161
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Fill-in-the-blank guestions
s Fin problens -4, fll i eacli Dlauk with & réal pumier,
1 {8 points). There gre gulmets of che set (1,2},

‘2-_[r%npuhlt.s]|. Let gy = 40,1} for all i & 1,2, 3..4}- anc §= {120, 1000) T
ol i < 250 halds for all ¢ = {1,2,3.4}, then

4
min E: =
S22, 00

i=1

8 (8 poinks). It is kuown thal thie complere graph on 4 vertices Las § edges.
The complete graph on 5 vertices has edges.

4 (8 points). Let G = (V. E) be a dimple undirected grapk with | ¥ = 31&
Suppose that C is S-regular, Le, every verlex of (7 nas degres 9. Then

s
=

B (B points).

6 [# poimts). For each positive integer 1, define T misd 97 to be the remainder
of © divided by 97. For example, 204 mod 57 is 10, and 100 mod %7 is 3. Note
that the remainder of any positive luteger divided by 97 isin {0,1,....96}, We

have o o
! drma
Et—:l 4 =

P 8

T (8 points). For any positive integems = and y, denote thelr greatest coTnInOn
divisor by gediz,y). Then

godikg + 1, &)
max TILAX 1L ————————— T
kcil,23.0.8) ge[ 12} el 1,28} grd(k, 7|

B (5 points). 1f o and 5 are fwo distinot complex murmbers satisfying
alba4+dr=F+343=0,

then
iof +8%) + (o =

9 (8 points], It is knowe that 54l is a primue. If z wnd p are inlegers aatisfyving
$841 = malz 4y and O <y < 640, then y =

100162

=16 3=
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