OO0 AO0OO0O0OO00O (The World of Mathematics) November 13, 2006

Practice Exam 2006

1. p,q,r 0000000 (Let p, g, r are propositions.) (10pts)

() O0D00D0D0O0O000OO0O0O0O000O0O0O00UODO0O0O0O0OD0DDO0ODOOO0O0O0OOD
0 O (Decide whether the following holds or not by completing the truth table below.

And write your conclusion and reason.)

(pvVg)=r=@p@=r)A(g=r).

plagjr|il Vv ¢ = rj = 1 A @ = 7|
T \|\T | T T
T |T | F T
T | F | T T
T | F | F F
F\|T|T T
F | T | F T
F|F | T T
F|F | F T
[DO0000 (Conclusion and reason)]

(b) (p=r)A(g=r)0 -0 vOD 000000000000000000000000
O00=0 A000000D00(Express (p=17)A(¢=7) using -, V and parentheses.
Do not use = or A.)

(¢ DOOOOODODO 20 -0VOODOODODUOODOODOOOOOODOODOOOOOOO
O000=0 A00000000 (Express x using -, V and parentheses. Do not use
= or A.)

2.00000000000DOO00DOO0OO0DOO0ObOOO0On (10pts)

() 5000 0000000000000 O000OO0ODOO0O0000O00000O (repechage)
ooooobobooooooobooboboooboOobobooooo1ooobooDboboo
0000000000000 00000D00ODOO (Fifty teams are in a tournament.
There is also a tournament for teams lost one game. If a team looses one game in
the first tournament and another game in the second tournament, that is the end for
the team. At most how many games are necessary to decide the winner under this
system?)

(b) 4096 =220 200050000000000000000000000000000
O0D0D0D0DD0O0O0O0O0(How many ways are there to express 4096 = 2'2 as products
of 4 integers greater than or equal to 2, if you take the order of the expressions into
account? E.g. 4%x64%8%2 and 64 x8x*4 %2 are considered to be different expressions.)



3. 7x70000000000O00O0 (Consider a7 x 7 chess board.) (10pts)

() DOODOOOOOOOOOOOOODODODOOOOODOOODOOOODOOOOOOOO
0000000000 (Suppose 49 knights are placed at all squares. Explain that it
is impossible for all knights to move at once by the move of chess knights.)

(b 0000000000 OOO0OOO0O0OO0OU0DODOOU0ODOOODOUOODOOOOOOO
000000000000 (Explain that it is impossible for a knight to move around
the board and come back to the original square after visiting all squares exactly once.)

4. OO0 NSIADOOODO27r00000000000000000D0000000000050
O000000s00000000000000000002r0000000000DC0O0
o0300000 10000000000 ooDooDoboDo2rdb0bobobooooo
O0000000MMO00DODOO(There are 27 periods for NS TA this term. We consider
at least one problem in each period and the total number of problems does not exceed
50. Show that there is a certain consecutive periods we conisdered exactly 27 problems.
By a certain consecutive periods, we mean for example, from the 3rd period to the 15th
period.) (10pts)

5, A00000000000000000000 AODDODOODOD 1200000000
00000000000 ADODODDOODDOODOOO0OOO0O0DOO000o0o0oooooo
00000000000 00oo0oooooooooooooooAOQODOOODOoOooOO
O0000000AOOOO0O0OO0OOCOOOO0O0O0O0000O0O0ODODOOOO0OO((Ms. A
attended a party. There were 12 people including Ms. A. After some period, Ms. A asked
the attendants how many people they shook hands with. All of them answered different
numbers. If each one shook hands at least one participant, then how many people Ms. A
shook hands with? Explain your reasoning as well.) (10pts)

6. '=(X,F) 000000 »D0O0O0OU eJ0000DO0O0OOOODOO0OOOOe=v-1
0000000000000 00000 (Let I' = (X, E) be a tree with v vertices and e
edges. Show that e = v — 1 by mathematical induction.) (10pts)

7. 00000000D00D00DO0ODO0ODO 300000 300006 00000000 OO
0000300000 mO0000000 000000 e00ODOODODO fOODOO(Mis a
connected plane graph such that each vertex is of degree 3, each face is surrounded by
either three edges or six edges. Suppose there are m faces surrounded by three edges, and
I' has v vertices, e edges and f faces.) (10pts)

(a) 6f=2e+3m 00000000000 (Show that 6f = 2e + 3m.)
(b mODOODOO0O0O0OOO0DOODOOO0O0DOODDOODOO(Determine m. Show work!)



8. 00 1200000000 COCOOO0OOO0O0ODOODOODOOObOOOOOOODOOD
00000o0o00oO0oo000o0oU0oOOo00OOo0oU0DOoUOOCOU00DOoDUDOOoOODOO
oooooooooooOoOOOOOCOOOOODOODODOODOODOODOODODODOOOODOO
0 O (Find the minimum cost of a connected network using the diagram below. Draw your
network on the right as well by connecting corresponding points.) (10pts)

9. 0000000000000 D00D0D00DODOOO(Show that the graph on the left is a planar
graph.) (10pts)

10. 00000000000 000000000000D0 DO O(Show that the graph on the right
above is not a Hamiliton graph.) (10pts)

Grading Policy The grade is determined by T'= S + F' which is computed by the following
formula. If /50 x T > 60, Grade D or above is guaranteed. The grade distribution will be
curved so that the overall course GPA is in between 2.5 and 2.7.

1. S =min(100,Q + P + E)
(a) @ = the total of 8 quizzes.
(b) P =max(0,3 x N —4), where
N = min(8, the number of quizzes submitted + 1 (if the survey test was taken)).

(¢) E =min(10,3 x the number of challenge problems submitted and solved correctly).

2. F: The points obtained in Final.



