BrXBRE 1022 5Bt HEERASLRE

#8  BREEGM4D) EXAP102%52A38 % 3%
AArsEd  BRAEEA ayp  R¥ihoa 2 /| 5, # /1 ®

[FTERAFHER] xHEFFAHEA - 2L25@ )R Erman gt A2 FRag ! |

I

-

BRAEA ZENBES TN R -

1. Let ¢(m) denote the number of positive integers not exceeding m that
are relatively prime to m. Prove that Zq4¢(k) = n. (15 points)

2. Use Pigeon Hole principle to prove that the decimal expansion of a
positive rational number is repeating. (GE 43T LA BIER )
(15 points)

3. Find the number of different ways to obtain 300 dollars by collecting
coins of values 1, 5, 10 and 50 dollars. (15 points)

4, Find the number of non-equivalent ways to color the corners of a square
by 7 colors. (Two colorings of the corners of a square are equivalent
if they can become the same coloring by using rotations or reflections
of the square.) (15 points)

5. Let X=1{1,2,3, -, 13}. Find a collection B of 4-subsets of X such that
any 2-subset of X is contained in exactly one 4-subset of B (15 points)

B. A tree is a simple connected graph without cycles.
Let D = (di, da ---, d») be a sequence of n positive integers such that
the sum of these n integers is equal to 2(n-1). Prove or disprove that
there exists a tree T with degree sequence D. (15 points)

7. A Hadamard matrix of order n is an n by n matrix H with entries +1 and
-1, such that H ' = nl where I is the identity matrix of order n. Find
a Hadamard matrix of order 8. (10 points)




