THE UNIVERSITY OF CALGARY
DEPARTMENT OF MATHEMATICS AND STATISTICS
FINAL EXAMINATION
MATHEMATICS 271 L(60) - Summer, 2005

August 18, 2005 Time: 8 hours

I.D,. NUMBER SURNAME OTHER NAMES
FOp ok

STUDENT IDENTIFICATION

Each candidate must sign the Seating List confirming presence at the examination. All candidates for final examinations are required to place
their University of Calgary student I.D, cards on their desks for the duration of the examination. (Students writing mid-term tests can also be
asked to provide identity proof.) Students without an L.D. card who can produce an acceptable alternative I.D., e.g., one with a printed name
and photograph, are allowed to write the examination.

A student without acceptable LD, will be required to complete an Identification Form. The form indicates that there is no guarantee that the
examination paper will be graded if any discrepancies in identification are discovered after verification with the student's file. A student who
refuses to produce identification or who refuses to complete and sign the Identification Ferm is not permitied to write the
examination.

EXAMINATION RULES

L. Students late in arriving will not normally be admitted after one-half hour of the
examination time has passed.

2. Mo eandidate will be permitted to leave the examination room until one-half Qllestlon Total Actual
hour has elapsed after the opening of the examination, nor during the last 15
minutes of the examination. All candidates remaining during the last 15 minutes
of the examination period must remain at their desks until their papers have been = L
collected by an invigilator. Nlarks N-[alkb

3. All enguiries and requests must be addressed to supervisors only.

4. Candidates are strictly cautioned against: 1 10

{a) speaking to other candidates or communicating with them under any cir-
cumstances whatsoever;

{b) bringing into the examination room any textbook, notebook or memo-
randa not authorized by the examiner;

{¢) making use of caleulators and/or portable computing machines not an-
thorized by the instructor; 3

10

(d) leaving answer papers exposed to view;

(e} attempting to read other students’ examination papers. 4 10

The penalty for violation of these rules is suspension or expulsion or such other
peaalty as may be determined. 5 10

f. Candidates are requested to write on both sides of the page, unless the examiner
has asked that the left half page be reserved for rough drafts or calculations.

6. Discarded matter is to be struck cut and not removed by mutilation of the exam-
ination answer book. 6 IO

7. Candidates are cautioned against writing in their answer book any matter extra-
neous to the actual answering of the question set.

§. The candidate is to write his/her name on each answer book as directed and is T 10
to numhber each book.

9. During the examination a candidate must report to a supervisor before leaving
the examination room. 8 10

10. Candidates must stop writing when the signal is given. Answer books must be
handed to the supervisor-in-charge promptly. Failure to comply with these regu-
lations will be cause for rejection of an aswer paper.

11. If during the course of an examination a student becomes ill or receives word of 9 ]_U
domestic afliction, the student must report at ence to the supervisor, hand in the
unfinished paper and request that it be cancelled. If physical and/or emotional
ill health is the cause, the student must report at onee to a physician/counsellor
go that subgequent application for a deferred examination is supported by a com- ]_O 10
pleted Physical/Counsellor Statement form. Students can consult professionals

at University Health Services or Counselling and Student Development Centre
during normal working hours or consult their physician/counsellor in the com-
munity. Once an examination has been handed in for marking a student Total 100
cannot request that the examination be cancelled for whatever reason.

Such a request will be denied. Retroactive withdrawals will also net be
considered.

NOTE: A calculator/formula sheet IS NOT allowed.
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1. Write the contrapositive and the converse for the following statements.

(a) [4 marks| If 2 is nonnegative, then z is positive or z is 0.
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(b) [6 marks] For all sets A and B, if AC B then AnB¢=1{)
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2. [10 marks| Prove or disprove. For all integers a,b, and ¢, if a | (b+c) thena |bora | c
T he %al*‘vwﬂf 4 {Wfat :
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3. (a) [3 marks] Determine whether the following function is one-to-one and justify your
answer.

-

for all real numbers z.
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(b) [3 marks] How many onto functions are there from a set with $hree-elements to a

set with five elements?
Alhae 7
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(c) [4 marks] If f: X — Y and g: Y — Z are functions and g o f is one-to-one, must
both f and g be one-to-ne? Prove or give a counterexample.

0o bk 0 Abe Plosing counlerteangls

X 1 Y oy Z: ” » oﬁmrla pal ongho-od
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4.

(a) [3 marks] Suppose that a graph has vertices of degree 0,2,2,3, and 9. How many
edges does the graph have?

dig (5) = 27 # Ay

AL g () = g7 ¥l ¥3ITq =
d = ¥

# d} eder = S

(b) [3 marks] Draw a graph with four vertices and degrees 1,2,3, and 3, or explain
why such a graph does not exist.
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(c) [4 marks] Give two examiples of graphs that have Euler circuits but not Hamiltonian
circuits.

Suppose that in a certain state, all automobile licence plates have four letters followed
by three digits.

(a) [ marks] How many different licence plates are possible?
7€ 6 26 "Ijé S 1o
i b yooobo b
Jd o ooy
26 -10
~—-—-""______.._---"""-#-
(b) [5 marks] How many licence plates are possbile in which all the letters and numbers
are different?
26 15 1% 23 @ q
b _ '
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6. (a) [6 marks| How many integers from 1 through 9999 do not have any repeated digits?

s ﬂ’r ‘fdlﬂ*l dainberr WGE wo WP OLLCM” bt | oA 9997 = 9

A %2'05\31/‘% | | =q:9=%
P-4 a%s df;y‘f U= = 9-9.g - 64¥
K oof Gdigh A = 9.9.€-F< #5%€

ttad = 234

(b) [6 marks] What is the probability that an integer chosen at random from 1 through
9999 has at least one repeated digit?

r1r7r? 572734 5’/’0(1’: /
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—

7. (a) [b marks] How many 16-bit strings contain exactly seven 1’s?
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(b) [o marks] How many 16-bit strings contain at least one 17
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8. [10 marks] Determine whether the following relation is reflexive, symmetric, transitive,
or none of these. Justify your answers.

D is the binary relation defined on R as follows: For all z,y € R, 2Dy < zy > 0.
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9. [10 marks] Prove that the following relation is an equivalence relation.

1 is the relation defined on R as follows: For all z,¥ € R, zly & x —y is an integer.
rejrlu‘i-ﬂ{taz x & K. == X~X=° wﬂ%],ary =) )(ix' /
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10. [10 marks] Prove by induction that 1+nz < (1+z)™, for all real numbers z > —1 and
integers n > 2.

iﬂ y=0 Ham At © < (110) Aaoldh {ofal% B2
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End of Examination



