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1. (8412 pts) Suppose that a mathematics department offers 8 courses each semester (the same
courses are offered each time), and these courses are distributed between 4 instructors so that each one

teaches two courses every semester.
a) In how many ways can the courses be assigned to the instructors in one semester?
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b) In how many ways can the courses be assigned to the instructors in two semesters so that for each

instructor the pair of courses he teaches in one semester is not the same as in the other semester (at least
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2. (2 x 10 pts) In how many ways can the 10 numerals 0,1,..., 9 and the 26 letters A,..., Z be
permuted (arranged in a row) in each of the following cases?

a) The numerals appear in the increasing order from left to right (there may be letters between numerals).

I the row of T6 charactors ,Lirst chggse the poSitioes of the (O numordls 1o [-S \“’“‘”

‘Mﬂrbl 3,19 H\iW(GOr bo the C\\ojpc\ position . (e X W""j\)
Thon  arrange  tha 26 lethog £ 1 [Ning 26 pos itions 10 261 ways

Answer (ié’)-@ék

b) There is at least one letter between any pair of numerals.
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3. (2 x 10 pts) a) Find the coefficient of «° in the expansion of (z? + z~! — 2)*?, «
( pts) a) Find the coefficient of ° in the expansion of (z? + x ) S"U(Jf ("l I‘U‘(‘Q—

0 1 |
N\V( HMMIMI E}Pﬁm,po‘\_ m [q.‘_("_'_c_ )L = i —L’p—\—~ q()é’ c .';:? = ?\2 b:‘){qL
prq-r=w0 ptqirl /

5 ral . <19
F=AI{RY eolp 4 =5 p 20,420,720 i =5,

\ '

onfqzdjp-rq:w—r-::w e 1 Q—P’qﬁ
=) 2 2 \ 5 — These are
P'“f‘LO -\ 5
(p,cf\r(?(m:.)wl (z)(—tﬁ - . ‘r‘S . k“i a\l pocsible
Lrag Plqtrl 3—1__(,_(_}‘. (-2f £y
Cerq) (4 |
91 =(4,3) AO\ P
r= <=3 % (% ) ()\-L\q (“l)r‘“ Lot [
el = R
0, 91=(5,5) % i e
Ls iy = 'LO‘ g -
=9 =) = (?\2}.(% L]S(-'Z\a__ Lo c
51-51.0! "%
15Y
CO?FF['CF-F{\“OF >\S Iy s { -
> 40 -
TR BT
' =313 S




3.b) Prove that for any integer 0 < k < 20 the following identify holds:
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4. (2 x 10 pts) A collection of letters consists of A,A,B,B,C,C,D,EF,G,H,,JK,LMN,O (totally 18

letters, containing 3 pairs of identical letters).

a) In how many ways can these letters be arranged around a circle? (Arrangements which differ by a

circular rotation in the plane are considered to be the same.
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b) In how many ways can these 18 letters be split into 3 groups of equal size so that for each of the 3

pairs of identical letters, both of the identical letters appear in the same group (but for different pairs,

the groups containing them may be different). Hete we Jistri Loke khe lebhers
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5. (64747 pts) 20 identical diamonds are distributed to 8 people. In how many ways can this be
done in each of the following cases?

a) Each person gets at least two diamonds.
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b) 6 people get an odd number of diamonds and 2 people get an even number of diamonds.
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c¢) Nobody gets exactly 6 diamonds. ekl s J rawot J ¢ {)\
Al C'df*’j\ -‘({ cufes whore atleast one pecson gety €rdchly

70 (A any ca se..
ber of 10N

*[T}‘Z"

Lutiens whece poson !

diseri

_ (213t . VA Aict ,

A( ;O H _1‘AJUMU 'E\ b gets ewc\-\\j 6d1dmends .
Loesectie®

¢ doret have 14
- Q-} . p (\ 9(
\ [ -i‘éﬁn(\ f\J ZL—:L,;\A A\ -S o[ meofe YA T ok thed
1414)<8 12i<

se\s since db W\°5F —3?@9

(MiNA; e (O—O-LQ—* E’—L\-:(ﬁ\ Give 6 Vo IMay 4 R e

20 (2 L r;, \a\\
i Fistabura T To b peplo . i 10 b
(A'(\A”\Ak\ -:(ZO—I%TS“-L\ | (‘TV\O(‘?“(‘O—ZOJM
20 -3 (‘L\ = Give 6{*01 hf\d k perye N\
(Al = (20~ 6+3- j. ‘_( \ DIH‘N‘QU\*Q f\-E\Man\l\jlkg S pecplo -
20-6 aNYe |

AR ARCIEARN




