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MATH 3012 Quiz 1, February 8, 2013, WT'T

1. Consider the 62-element alphabet consisting of the ten digits {0,1,2,...,9} and the letters
{a,A,b,B,c,C,...,2,Z} of the English language, including both lower-case and upper case letters,
i.e., the letters are case sensitive.

a. How many strings of length 39 can be formed if repetition of symbols is not permitted?
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b. How many strings of length 39 can be formed if repetition of symbols is permitted?
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c. How many strings of length 39 can be formed using exactly twenty 5's, eight B’s and eleven

ps? 29 ) 39!
Lo 4 JEE
20,8, 11 2wl gl

d. How many strings of length 39 can be formed using exactly twenty 5’s, eight B’s and eleven

b’s if the eight B's are required to occur consecutively in the string?
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2. How many lattice paths from (3,5} to (42 69) pass through (28,52)7 R = 7
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3. How many integer valued solutions to the following equations and inequalities:
a. T+ zy+x3=42 all z; > 0.
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c; 1+ 22 +z3 < 42, all ; > 0.
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e. 1+ T+ x5 =42, all z; > 0, z3 = 10.
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4. Use the Euclidean algorithm to ﬁnﬁd_ d = ged(231, 504).
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5. Use your work in the preceding problem to find integers ¢ and b so that d = 231a + 5045.
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6. For a positive integer n, let £, count the number of ternary strings of length n that do not
@ contain 001 as a substring. Note that t; = 3, ¢ = 9 and {3 = 26. Develop a recurrence relation for
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7. Use the algorithm developed in class, with vertex 1 as root, to find an Euler circuit in the graph
G shown below:
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8. Consider again the graph G from the preceding problem.

a. Show that there is a path starting at 10 and ending at 8 which visits each of the vertices,
exactly once, along the way. You may answer this question either by listing the eleven vertices in
a suitable 01fder, or by darkening edges directly on the figure. & Hov AmSer s 4Ve
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b. What is w(G)? ‘ o ¢L,
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¢.  What is the chromatic number of the complete bipartite graph K7 g67
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9. True-False. Mark in the left margin. 3 ¢

. If G is an interval graph, then x{G) = w(G).

. When n > 3, the shift graph S, has (}) edges and (}) vertices. Clya ele wpad )

. Euler’s formula asserts that if V', F and #' count the number of vertices, edges and faces i 111 a,

. The number of lattice paths from (0, 0) to (n,n) which do not pass through a point above the
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The answer to question 1, parf a, on this test is less than 1, 000, 000, 000, 000, 000 000,000,000, = td
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There is a graph G on 238 vertices with x(G) = 17 and w{G) = 35. rx'[é )= w s ) 0%1"4 :
All graphs with 1286 vertices and 5973 edges are non-planar. 59 23 > 3B.i280- £ &
There is a hamiltonian graph on 684 vertices in which every vertex has degree 10.

Every connected graph on 684 vertices in which every vertex has degree 10 has an Euler
circuit.
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Every graph with 21 vertices in which every vertex has degree at least 11 is hamiltonian. 2
Dl ftg-c j

Every graph with 21 vertices and 231 edges is hamiltonian.
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. There is a planar graph on 458 vertices which is a homeomorph of the complete bipartite

graph Ky 3. AL VerKces M e‘é‘?e,‘, L.

. When n > 3, the maximum clique size of the shift graph Sy, is given by w(S,) = 2. ’
. When n > 3, the chromatic number of the shift graph S, is given by x(S,) = 3n — 6. rﬁg n "

drawing (without crossings) of a connected planar graph, then V — F 4+ E = 2. P Hoe o0 < .~_/

diagonal is the Catalan number (**)/(n -+ 1).

. Any modern computer can quickly add two 300 digit numbers.
. Any modern computer can quickly multiply two 300 digit numbers.
. Any modern computer can quickly test whether a 300 digit number is prime. xT wrisly | -/

. Any modern computer can accept a file of 1000 positive integers, each at most 2000, and

quickly determine whether 947 is one of the integers in the file.

. Any modern computer can accept a file of 1000 positive integers, each at most 2000 and

quickly determine whether there are two integers m and n in the file so that m +n = 947.

. Merge Sort proceeds by: (1) splitting a sequence of length = into a planar shift graph and

a connected multinomial coefficient; (2} extracting an Euler circuit; (3) forming the sum:
> 13— 6; (4) producing a combinatorial proof of 2 = 1 + 1; (5) repeating the previous
part by induction; and finally (6) showing that interval graphs are homeomorphs of Catalan

numbers. wet Testin Semnse O tmpy [
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