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MATH 3012 Quiz 1, February 8, 2007, WTI'T

1. Let X be the 36 element set consisting of the 10 digits in {0,1,2,...,9} and the 26 lower case
letters in the English alphabet {a,b,¢,...,z}. Then consider strings of length 20 whose symbols
come from the set X. '- '
a. How many strings of length 20 can be formed if repetition of symbols is not permitted?

o . . 3 ¢ Yeta - , ;
P(36,30) = 238 _
b. How many strings of length 20 can be formed if repetition of symbols is permitted?

ao
36

c. How many strings of length 20 can be formed using exactly three 0’s, six I’s, four &’s, two y’s

and five 2’s? 20’ ) . 20!
3,6,4.4.5 B 3t ¢! 426!

d. Let G = {g,e,n,4,u,s}. How many strings of length 20 are possible if repetition is allowed and
ezactly 8 of the 20 symbols in the string come from G.

(20) 63 30“‘

3

e. How many strings of length 20 are possible if repetition is not allowed and ezactly 3 of the 20
symbols in the string come from the set G defined in part d?

(gg) P(E,3) P(30,1%)

2. How many lattice paths from (0,0) to (23,17) pass through (8,6)?

=Is 14\ /26
= 1! ( 3)(15-

3. How many integer valued solutions to the following equations and inequalities:
a 331—|-$2+3:3+:c4—|-:n5:63,all:ci>0.
(éa &2 saps, choose ¢
- | .

b. xy -tz +azz+zst x5 =063, all z; > 0. - .
1 2 3 4 5 (é?‘) AL 4 Mf';'pa'c"etf drffr.’ é"dhug
¢ )

C. m1+x2+x3+$4+m5§63,allxi20. r?"'"' M-p X‘, .a>- (A M M"t‘
"3buﬂ-kiﬁ- ) (PPYIRRNY R ) F‘-v"‘ b= : :
63

£
d. 21+ 29+ 23+ 24+ x5 = 63, all z; > 0, 2o > 10.
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e. Ti+zotxztaatas =063 alz;>0, 2 <0

b-&  (e3) (57




@ 4. Define a function f:N——=Nby f(1)=7and f(k+1) = f(k) + 2k + 3. Use math induction
to prove that f(n) =n?+2n+4, foralln > L

Whew N =1 £ = F ol SRR :-:. 7 Se B rvnuta holde,
Nro b kx| and assuse FlR) = oor2krd
.len £ ) flod v 2 b3
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5. Use the Euclidean algorithm toyfind d = gcd(693, §1_5)

'E-3 - -
Y7 g 2 T PrTY 2)13
&) 45 5T73 % 7
N 3 u
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| 95 =9
Note: -~2-692 + 214y F 13 g £ +13

7. For a positive integer n, let ¢, count the number of ways to tile a 3 x n checkerboard with

rectanges of size 1 x 3 and 3 x 1. It is easy to see that ¢; = to = 1 while ¢; = 2. Find a recurrence
equation satisfied by %, and use it to calculate ;.
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8. ' Consider the partially ordered set (poset) P shown below:

@

a. List the set of minimal elements of P. - 1 Q}.
MIN(?)=§\g,3ojl3311i );\.l)l

b. How many elements from {1,2,...,33} / are comparable with the point labeled 347

c¢. How many elements of {2,3,...,34} are mcompamble with the point labeled 17
@ h.xwu..ﬂj f 9 a, 13' 26, 21}

d. How many components does F? have?

D

e. List a set of 5 elements that forms a maximal chain. -

$13,19 20 17,25

f. Explain why {1,9, 1{) 11,12,14,15,16,30} is not a maximal antlcham

Pecanac la«u. Com add elevwads b i and stitd | 444 m.a'-sc[a.,,..
Fon ex )WaMMJ( B adl 30 ovr B Y,

' g. Writing directly on the figure, carry out the algorithm we have learned in class for partitioning
P into the least possible number of antichains. Start by labeling with integer 1 the minimal elements
of P. Thereafter, label with integer k£ + 1 the minimal elements of the subposet remaining when
the points Iabeied 1, 2,..., k have ben removed.

h. Tind the height A of P. .H

i. List a set of h elements that forms a chain.

i“-‘:'}‘ | ‘.,,.,"013])25'-'2-4)21_}




@ 9. Consider the partially ordered set (poset) @ shown below:

'a*q’

a. Find the width w of this I iset.

- b. List a set of points that form an antichain of size w in @ ,
$ 3,6, 5,008

*¢. Determine a partition of P into w chains by labeling directly on the figure each point with an
integer from {1,2,...,w} so that for each 4, all points labeled ¢ form a chain.

Duplicate Figures. Please note if these are being used.




