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MIAMI| SPRINGS SENIOR HIGH SCHOOL WINSRUBIN AWARD
The Miami Springs Senior High School Mu Alpha Theta won the first annual Diane Rubin Award for
community service. For the past five years, the chapter has been sending letters and cards of
encouragement to several members of Mu Alpha Theta that had graduated and were serving in the
military. The students then expanded the project to include other graduates and not just members. In
2004, their chapter of Mu Alpha Theta hosted a visit by three of these graduates to come speak to
students at the school about their experiencesin the military. One of the speakers had been in the
military for nine years and was in the ambush in Irag alongside Jessica Lynch. Another student servesin
amedical unit in Germany. Besides this project, the students decorated doors at the Fair Havens
Nursing Home during the winter holidays and donate Thanksgiving baskets of food to needy families.
We congratulate Miami Springs' students for their contributions to their community. The school won
two free registrations to the Hawaii Convention, reimbursed airfare and a $500 prize. They will be
awarded a commemorative plague during the Award L uau at the convention.

News from the President:

Greetings to all Mu Alpha Theta chapters. There are many exciting things happening for all members.

The Log 1 Contest was a wonderful competition this year with more students participating than last year. Students from 265 schools
registered for the contest. The three rounds this year were all different. The first included a 15 question test for all students. The second
round allowed students to choose one of three topic tests — Geometry, Equations & Inequalities, or Probability. The third and final
competition was a ciphering event. Winners will be posted soon and awards will be sent out before the end of the year. Mu Alpha Theta
will send other prizes chosen at random from participating schools that submitted scores. Our thanks to Tom Clymer of National
Assessment and Testing for a job well done.

The Rocket City Math League continued for a second year. Divisions were divided into Pre- Algebra/Algebra | and Geometry/Algebra
II. Awards for this contest will be posted and sent out before the end of the year, as well. The contest is run by student members of
Grissom High School’s Mu Alpha Theta aided by a grant from the National Office. 192 schools registered from 43 states, DC, Puerto
Rico, Columbia in South America, Belgium, Germany, the Marshall Islands, Japan and Poland. More than 3600 students turned in
scores for the first round alone.

National Convention in Hawaii is a convention students have been looking forward to for several years. The list of competitions and
events looks outstanding. Information about the convention can be found online at www.mualphatheta.org under National Convention.
Sponsors can download the Sponsor Information Packet there. Remember that the final registration date is May 15, 2005. Forms must
be postmarked by that day and include payment. Sponsors must also registration information online. No registrations will be

accepted after May 15.

National Convention Grants have been awarded to the following four schools:
Region I: Ladue Horton Watkins High School, St. Louis, MO

Region Il:  St. John High School, Plaquemine, LA

Region lll:  Oxford High School, Oxford, AL

Region IV: Granville High School, Granville, OH

These schools will receive two free registrations to the convention and up to $500 in reimbursed travel expenses.

International Science and Engineering Fair: Mu Alpha Theta will once again be giving a $1000 Award to an outstanding competitor in
the area of mathematics at the final competition in Phoenix, AZ in May. Many students displaying in regional science fairs also received
certificates from Mu Alpha Theta. Their names and the topics of their projects are posted on the Mu Alpha Theta website under Science
Fair Winners. The Mu Alpha Theta Award is presented to the most challenging, thorough, and creative investigation of a problem

involving modern mathematics. Over 650 winners in the United States and in many other countries are presented certificates each year.

As always, if you have any suggestions or ideas to share, please contact me, Susan Hiller — Mu Alpha Theta President, at
susiehiller@bellsouth.net or Kay Weiss — Executive Director of Mu Alpha Theta at matheta@ou.edu. We are always looking for ways to
enhance the membershin of all students.




MU ALPHA THETA AT NCTM

NCTM held its Southern Regional Conference
in New Orleans, Louisiana, November 4-6, 2004.
The conference theme was "Math: Hot and Spicy."
Visible at the conference were Mu Alpha Theta
members from the Southern Region. These students
served as conference hosts. Participants from
Brother Martin High School, Cabrini High School,
Benjamin Franklin High School, and Immaculotta
High School were presentand served as student
hosts. Their responsibilities included: package
handling and moving, assisting presiders at
workshops, volunteering in NCTM booth, assisting
at on-site registration, and serving as runners. The
students were also able to attend some workshops
and visit exhibits. They enjoyed the technology
exhibits, some of the math games and materials, as
well as the challenging textbooks.

Ms. Mattie White, Region Il Governor, chaired
the student host committee. According to Ms. White,
the student hosts were recognized by other
conference chairs and by conference participants, for
the fine job they did at the
conference. Sporting special t-shirts and student
host badges, these students were easily recognized.
Their support of the conference was very valuable.
Congratulations and thanks to all participating Mu
Alpha Theta Chapters.

2005 Andree Award Winner Announced

John Omundsen, a graduate of Fort
Myers High School, is the recipient of this
year's Andree Award. The Andree Award,
named in honor of Mu Alpha Theta founders
Richard and Josephine Andree, is given o a
student interested in becoming a
mathematics teacher. John is presently
attending the University of Florida and is
majoring in Mathematics and minoring in
Secondary Education. In his essay, John
spoke of his love of mathematics and how he
hopes to help his future students see the
wonder and beauty of the subject. He will
accept his award at the Hawaii Convention.
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GOVERNING COUNCIL NEWS

National Office News from Kay:

The Governing Council of Mu Alpha Theta
meets twice a year, during the summer
convention and in February at the national
office. During the February meeting the

Our newest version of the online order
system now takes a purchase order
number or a credit card. Login by pressing

the blue button at www.mualphatheta.org
on the left marked “Login to Order
Certificates or Merchandise.”You can View
your Current Members, find another active
chapter, change your password or email
address, Purchase  Certificates or
Purchase Merchandise. Once purchased,
go to Check Out to input billing information
and just press the “Add Full Members” link
to enter names by year of graduation. The
one-time registration fee is still $5 per Full
member.

Associate members may be added at
any time, without charge by pressing the
“Add Associate Members” link on the left.
An Associate member has completed at
least two semester of math and is in their
third semester. They have the GPA for
membership and may compete in our
national math competitions and attend the
National Convention. These should not be
members eligible for Full membership.
When a member is eligible for Full
membership, the $5 fee should be paid
and you should move them up so they may
list Mu Alpha Theta membership on their
college resume.

The office is busiest with orders in
October, March, April and May. Most
orders go out the day the order arrives at
the office but please give us some time to
get it mailed back to you. Overnight orders
can be processed with an additional
charge, when possible.

Please check online for the latest
merchandise prices and to download a
form from Chapter Resources,
Merchandise. We do not anticipate any
price increases at this time but on
July 1, 2005, all honor cords will cost $5
each. The 25 pack discount will no longer
be available.
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following issues were discussed:

An effort is being made to encourage
more two-year colleges to start chapters
of Mu Alpha Theta.

Four Convention Grants worth $1640
each were approved to be offered to
chapters that had not attended a National
Convention in at least three years.

Dr. Irina Lyublinskaya, our NCTM
representative, will be one of our judges
at the International Science Fair
competition in Phoenix, AZ in May and
will present the $1000 Mu Alpha Theta
Prize.

The Log 1 Contest and the Rocket City
Math League competitions seemed to be
successful and should be continued next
year.

Mu Alpha Theta will continue to
financially support the AMC and the Math
Olympiad competitions.

Up to $20,000 in grant money will be
made available to student members
wishing to do summer math research or
enrichment.

The 2006 Convention will be July 16 —
21. 2006 in Fort Collins, CO at Colorado
State University.

The winners of the Diane Rubin Award
and the Andree Award were selected.
The GC discussed ways to encourage
more sponsors into becoming active in
Mu Alpha Theta at the national level.

Mu Alpha Theta and the Educational
Foundation are in good financial shape.
Continued membership growth combined
with increased merchandise sales have
resulted in a healthy financial prognosis.

Anyone having an issue to be brought up
before the Governing Council should email or
send it to the National Office before the August
meeting. Recommendations and suggestions
are always welcome and encouraged.
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In the first ever competition of its type, Lawton
Chiles, Lincoln, and Rickards High Schools hosted
the Tri-Tallahassee Invitational held on November
12 and 13, 2004 at Lawton Chiles High School.
Five hundred fifty students from 19 schools and
three states participated in the competition.

The feature part of the event was a ciphering
round held on Friday night. Students competed in
their own division, Algebra I, Geometry, Algebra I,
Precalculus, and Calculus answering a series of 12
guestions given a time limit of three minutes per
guestion. Parents and teachers from the host
schools served as proctors.

On Saturday, the more traditional competition of
individual and bowl rounds occurred. In addition to
the five division contests, a Statistics individual test
was given. In order to make this competition more
Nationals like, the sweepstakes scores included
only the best of the Geometry and Algebra Il division
scores for each school. That score was added to
the Precalculus and Calculus division scores to
produce the overall sweepstakes score. Also, the
Ciphering scores of the four team members were
included with the team scores. No calculators were
allowed except for on the Statistics test.

The top five in sweepstakes were in order,
Vestavia Hills, Rickards, Gainesville Buchholz,
Lawton Chiles, and Lincoln.

The top five schools for the Interschool Test were
in order, Buchholz, Lawton Chiles, Tallahassee
Maclay, Tallahassee Deerlake Middle School, and
Charlotte (NC) Hopewell.

The division, Individual, and Ciphering winners were as
follows: Calculus division — Rickards,
Individual — Bryan Starke (Lawton Chiles),
Ciphering — Ross Friedberg (Rickards)
Precalculus division — Vestavia Hills,
Individual — Zachariah Tyree (Rickards),
Ciphering — David Harris (Vestavia Hills)
Statistics Individual — Sunjae Kwon (Tallahassee Leon)
Algebra Il division — Vestavia Hills,
Individual — Evan Zhao (Vestavia Hills),
Ciphering — Kevin Hu (Vestavia Hills)
Geometry division — Vestavia Hills,
Individual — Wei Yan (Vestavia Hills),
Ciphering — Pei-Ann Lin (Vestavia Hills)
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We continue to work on our website at
www.mualphatheta.org! See Chapter Resources for
new features, and information is now available on
our Educational Foundation. There are copies of
old exams under National Convention, Past Tests.
See information about our Online System and its
features. We now offer an online Roster to find
other Active Chaptersin your city or state! Past
copies of newsletters are also available. Our
online system is secured to take a credit card for
purchases of certificates and merchandise. If you
need a password or chapter ID number to login,
email Kay Weiss at matheta@ou.edu.

alin Awar

The Kalin Award was created by a grant
from Dr. Robert Kalin of Florida State University,
a former President of Mu Alpha Theta. Dr. Kalin
is a nationally recognized mathematics educator
and continues to be one of Mu Alpha Theta's
strongest supporters.

The Kalin Award recognizes graduating
seniors attending the National Mu Alpha Theta
Convention who have excelled in mathematics
and performed notable service to Mu Alpha Theta
communities. The winner of the Award receives a
$1000 prize and the finalists each receive $300.
The Mu Alpha Theta Chapter of the winner
receives $300.

Each Chapter is allowed to nominate one
Mu Alpha Theta member for the Kalin Award per
year. The Sponsor of the Chapter will determine
how the Chapter's nominee is selected. The
Application Form* consists of three parts. All
three parts of the application must be postmarked
by June 15 and mailed to the National Office.

Our Mu Alpha Theta Chapter at Georgetown High School
in Georgetown, TX raises about $2000 each year holding
a Math Counts Tournament. Schools from all over the
state of Texas come and participate in a Math Counts
like Tournament. All tests are created by the Mu Alpha
Theta students and the competition is run according to
Math Counts regulations.

Sponsor: Michelle Brown
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Seeking I nfor mation about Careers
in Mathematics?

SERVICE ACTIVITY
Many Mu Alpha Theta chapters are active in community
service projects. One fun project is for Mu Alpha Theta members
to become involved in the American Cancer Society Relay For Life.
Relay For Life is a fun-filled overnight event designed to celebrate
survivorship and raise money for research and programs of your
American Cancer Society. There's plenty of music, food, and fun to
go around. For more information call 1-800-ACS-2345 or visit
their web site at www.cancer.org/relay

One of Mu Alpha Theta’'s sponsoring
organizations is SIAM, the Society for
Industrial and Applied Mathematics.  SIAM
offers all sorts of information to students about
the kinds of jobs at which mathematicians
work. Free information can be found online at
the link:
http://www.siam.org/students/career.htm .

Maplesoft Contest at the Huntsville Convention

During the summer convention in Huntsville, AL last July, Maplesoft, our corporate partner, set up three
computers in the lobby of the Hilton Hotel. Students from participating schools at the convention were able to
try their luck taking an online math test powered by Maple TA. The computer algebra system, Maple 9.5,that
runs in the background of Maple TA can determine if the student's answers are correct, even if the answer is
correct but in a different form than the answer programmed into the computer. A different test was offered
to each division: Theta, Alpha and Mu. A winner in each division was selected and won a free Student Version
of Maple and a free registration to the 2005 Hawaii Convention. Mu Alpha Theta wants to thank Maplesoft for
its continued support of our talented students. The winners of the contest were: Yao Yao Luo from Lincoln
High School in Tallahassee, FL; Bernadette Durr from Vero Beach in Vero Beach, FL; and Yue Zhao from

Hillsborough High School in Tampa, FL.

Honor your sponsor

Think about nominating your sponsor for a
Mu Alpha Theta sponsor award. Download
forms at http://www.mualphatheta.org under
Huneke or Sister Scolastica Awards. Watch
for the listed deadlines to ensure forms make it
to the National Office on time!

You can also let your sponsor know how much
you appreciate their time and efforts by making
a donation to the Mu Alpha Theta Educational
Foundation in honor of your sponsor.
Donations support awards, grants, prizes and
scholarships for Mu Alpha Theta students and
help to defray the cost to participants at the
yearly National Convention.

Students can also donate in honor of a
graduating friend or a favorite math teacher. If
Mu Alpha Theta has been a special part of your
life, consider making a contribution to help
other interested members participate in Mu
Alpha Theta competitions or continue their
education in Mathematics
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Interested in Summer Math Enrichment?

Mu Alpha Theta is offering Summer Grants for up to
$2000 per student to help you pay for a summer math
enrichment program, math camp or to do math research
with a professor or teacher. There is no deadline for
applying. For details see

http://www.mualphatheta.org/Scholarships/MAO_Summer_Grants.htm

For information about summer programs:
See information about Summer Internships and
Undergraduate Research opportunities at
http://www.phds.org/index.php?section=16

or summer math camp experiences at

http://www.ams.org/employment/mathcamps.html

Also check out your favorite college to see what summer
programs might be offered for high school or
undergraduates interested in math enrichment.




Chapter Highlight: Quantico Middle/High School, Quantico, VA

We attended our first Region IV competition in December in Salisbury, MD. It was a great experience
for our new members. They are also very much involved in promoting math awareness in the school and
community by providing math problems, riddles, jokes of the week to tutoring students and instructing students
in the Middle school math Olympiad program competitions with practice sessions. Currently, they are running
the million pennies project with funds raised going to charity.

The group helped with sponsoring a Geo/Techno Chinese Dragon to celebrate Chinese New Year and
supported a math activity on sequences and patterns. In addition to having fun and making lots of noise around
the school and community, the middle school students learned about patterns and sequences, moving from
concrete objects to abstract, visualizing patterns in daily activities, and learning about the impact of Chaos
theory on unstructured and structured patterns Sponsor: Rich Tom

Certificate of Appreciation

2005 National High School Student
$1000 Calculus Competition

Mu Alpha Theta will now offer a Certificate of
Appreciation that can be awarded to sponsors,
speakers or anyone you wish to recognize for their

Outstanding Contributions to Mathematics Education. Eligibility Requirements and Application Procedures

These will be available for sale for $3 and have a Any high school (or pre-high school) student in the
space for the person’s name, the date and the Chapter United States is eligible to be nominated by a teacher.
Sponsor’'s signature of the chapter presenting the The application deadline has been extended.

certificate. Applications are now due on May 14, 2005.

Entry for National High School Calculus Competition:

Convention Hosts and Test Coordinators Entries should be emailed to: calculusprize@yahoo.com

Needed Use only standard text in your email. Supporting

materials will be requested by the judges if needed - please
do not mail or attach any such materials. There is no entry
fee. (Employees and editors of calculus.org and close
relatives may neither nominate candidates nor receive the
award.) Go to www.mualphatheta.org for application
process.

Think about hosting a National Convention! Hosts are
needed for 2008 and beyond. Mu Alpha Theta will
help you organize, but we need sponsors to volunteer
to host. At each convention, we also need someone
to supervise test writing and proofing. For information
about these important jobs, email Susan Hiller at
Susie.hiller@bellsouth.net

The Fibonacci Sequence and the Golden Ratio
(by Kay Weiss)

Whenever | start to teach a chapter on Sequences and Series, | send my math students to a wonderful webpage at
http://www.mcs.surrey.ac.uk/Personal/R.Knott/Fibonacci/fib.html to explore the Fibonacci Sequence and the Golden Ratio. |
tell them to write me three paragraphs discussing how the series is generated, the meaning of the Golden Ratio and some-
thing interesting that they learned from this fascinating website. (I'm one of those writing across the curriculum people.) So,
when | saw the following article in this month’s College Mathematics Journal published by the MAA, one of our sponsoring
organizations, | thought you would enjoy seeing it. With permission of the author, what follows are excerpts from the journal
article. You can find the complete version scanned in the online edition of this Spring Newsletter at our homepage
www.mualphatheta.orqg. Teachers, please copy the article for your students or send them online to read it.

For teachers who wish to explore further, some hands-on activities:

Have students find some snail shells or buy four or five nautilus shells from a seashell supplier and have your
students get out their ruler, protractor and calculator. Have them measure or attempt to measure the shells to look at the
ratios discussed in this article. Talk about measuring errors and accuracy. Can they verify the ratio found is the Golden
Ratio? Have your students construct a regular pentagon with side 1 inch. Let them measure the diagonal and then use
trigonometry to verify that the length of the diagonal in figure 10 is indeed the Golden Ratio. There are lots of ways to
proceed with this lesson. Use your imagination or some hints about other regular polygons with an odd number of sides as
suggested in the article.

With thanks to the Mathematical Association of America 2005 (All rights reserved) and to Clement Falbo.
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cnrenucticn ia Fpnse | in cader 1 pereralize i later., _

Slart witls De= unic square ASCT 2nd |ol & be tee midpoine of A, Conurg) be
lane: segment MO, Drawe wcircle with conten ot M and racdis 85 w2 Thall it cwis &
the pune E. So. MO = ME. In modeon rotatian, we have the leugilis,

H [ WL
T oME=z ww BE=T

=

ME =

e SICE AL = AR £ BE 00 AK 2 | 4 BE, we 2an wrile: AL = (1 - 3172 Thus,
W CAN el show b AESAE = AHSTE

The lewgth AE, 0] 4+ 32 5 derojed by ©, arad 1 called the polden mgia, ce
he chveme prpernoa, Inothe sbuve figure, e eeciangle 9EFD & called e Folden
vecapnple. The history of the galden raso pre-daes Buche, As early a3 540 &C. she
Pudhipgoreans lied siodied it in der work with 1he peobagian . We discuss somme of the
ralane N4t Bpys*ar in e pentagom and al| olher odd pelyvgrns |ater

The polden cune & can be used w constuet & Beautiful Ingarihmic spirzl, shown
m Figure 2. Thas graph can be obraosed by fiHine the polar equatian o = b g e

(1 BLEZ = Raria
':Hdl

oy
li.L
0
o T ey '|,ﬁ_" )

Figure 2. A wperal with Lhe anlden -atio

tecaed piinls an the golden recuangle. Ye var. however. alse plac s lagarithme sl
inscribed in oo recoane e with o mpo other e §, Figure 3 shows o oapral wich 2 1,31
b Lorano.

11.332 = Ratipy
r];
T

[ A

0.i5 S HI- I
=12

! A

Figure X A4 sparal witloa 15w | jana

Spirals [n 2ea shelis

Biyivally, e rwea Svpecol vz chells chal many of us are Eacniliar wich arc the cephale-
pod Chead-foo) and G pasrropod [sionech-foar). o with apalog: ts 1 vy Eaelopist
Friznds, she cotopas and the snail. Thes munl s, a cephalopod, is an deinpos in o shedl
thne consizes ol o series of chambois. esch sealzd Borw e previcus ane This arinsal
Trwes imabe Latest chamber wil el eight deanacles sticking oun, I Fignre 4 iz a phie
thar ] oo of 3 langitsdingl seetiaa o 2 pmatiles,

Flomre d. o dniad phaizpcsph of a lzop udiaal Aihar ©F 3 ol gs



The vaunhaw s d=hnnely no i be shape of the golden zaln. Anyete wh access o
aech 2 sheil can o2 imnedialely than 190 fania s semeschere around 410 3 In 19499, ]
misasired sheldls o Soariiar perapiieg. e climbersd paohie, g e eallesLon ai <he
California Acadery of Sraences in San Francizco, The measuremens wese izker 1o
the nizarest millinever, which geecs fien emor bars of =1 a0 The retne rnged Trom
[2403 LA and the average wan 13, nag & cahich 15 apoosirnatedy | €15, Luing
Markaansky's | R allowanee for 80 be as eall s 159, we see that 127 05 quine M
fron this expurched wadie of @ 00 seerrs hiphly galikoly Bl there axjs pw ndunilus
Shellahat % within 2% of 1w gohien raco, and cven o ome wers o ke Saurd, [ chink i
wiulel e rares rather tham oy ezl

A ratlo of differant eolor, /2

A spiral of & chilessnt ral oo o Uee shaps 20 che “'silver rato® % oo L {5ame authars
cal |+ 2 e silver @ro A spurand baced nn 7 e considenally #loser 1 the shape
of the naunlus than & is [s2e Famine S

e

-1 s

1A 1321 = Raain
ux
[

- ey
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=

Figore 5. spirel wicth (B 181 o2 L 2

It is well knowi abar the golden rectangle can Be salxlivided ino subreciangles
(exch similar b (he ougival) foming a kind of “apual™ of smaller ond sovalles similas
recizngles. Thiz inceresaug propery hnppens oo e shaccd by eveny eoangle (enocpl
the squarel. lor example. i§ yuw gake 8 /3-by-1 eoctangle and cus it an owe 4o Die
nAnuCal wiryy. poul gel e pectanglec wilh cides o the 2ame meic, Cowiding ths, we
kel simnilar receangles as sfwvan in Figure 6.

(This ceclungle was acia Iy veed in & Reld soey in birlogy. [n & atels m Sciane,
Hane, Kingig, aied Cire=n | 5] psed Fagme b when they wamed 10 gavemune o e ation
betwean spegies distrabutanm aml pecgraploual wres. They were joteested in shndying
prguons nf varying sizes, bul rhey wanted womwmtain similancy an the shape o the
MEgH S0 & nnl 10 inEduoe 2 ks against oo speeics Qne of their metecnl: wan oo
£1an wil g reclingle of known dimensions and than B generzle o sequence ol smaljer
cimbilan ubiectingles in whach ocallecl samples. They chrss The reckangle with 1he
vativ gl W2 10 |

Fentagons, heptagons, nonagons, - . .

Regurler polypons weth an add runber of sides laes soms iLIETeaLing propertics sulaer
ro the ralinz we have been discwtziee Sieinbacl imukes the canc fur lbher polvgons in
his paper: he opens with this:

“Onie ol the besi- ket tecrers i phine gecortry s the fanily oF ragios ef di-
aptunals o Sides in the regelar polygony 8o el atienlion has kear giwen Ly
one nermber of thia Tamily, the polden fcio o mihe TeMAROAal cace, chal e
arhers Live in undesceved obszuride, Bae the wealth o mziedal b mnrs (o
the pewaznn—aicpmticnal sertigns. rezursing styuenies, arel guasiperiodie
PSEEMS= wi be macehed wonger-fac-wondsr by any otber palvgim .. "

1 is well kipwn dhae the golilen @i aecurs in he regulur prncagonk weith wpil sides, T
Vigure 1 U lengih AC = Toos mi5) which s,

[ L

Figure Ll The pergagon ard the gelden ratia, 447 — 48 = 1A

Much af ihe publicity given 1o 4 has come Tom te spesizl place rhal the penlagon
bad among tiwe Fwhagoreans. In this case, e rquation AC - A8 = [/AC sav dhat
B — | = Lid Bul, if we [ook al cther vegular odd palygans, we soe thal some pait
of diagurals 2lso salisfy the saew relarionslng Tdeed, o &5 an INBCresling o case 14
provi the following resnls,

Lor T b wmv regular ndd Poflpan witk o fidey, n > 5 roaroshy tength af a lungest

diagonal o D and gy eke lengr af urerge lumges: diggene), s s — p— | 2y
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Flaure 11, The hepiagan ang va related ralics. A0 = - b AT =1 100
Example. Rehald the hepagon! 3e2 Fagnre 11 The dizpana.c 31 and 36 have e
re:atanslnp described:

AL =30’ (mfT1 — 1 = 2247 apd A = Yoomim )T = | BT

Thatig, 40— 44 = /a0,

Algebraic properties of x, — px._; 4+ ¥,_z

Wi w10 considen aoanxkest gencaakization ol the Fibonace BEIUAr . quatiin {4)
L-:Ic:n_w. T|‘r_!:: papce by ¥Turly goescar, substancially moie gemeral prursive eouationg
Lhzt jecTece 40,

Apaim, lete > lundp=r - ! Lmw, = 1a- = 1, amd fora = 2 e

I =R+ K, (1)

Then che peneral lem of the scquanss i

r n
Lo = r"-L-_;{—— 5
! ! ,J (3]
u hers
e e =l g iaitd
3 ' r 2 '
and
- o4+ SR +d p-24.p0 12
L= —_— =
/pT + 4 1,/ pt~d

. = 1
Thecaise of the way Lkal pos aehed eoand - are the rocts of L guadiaiz eipaoe

=g =1 10)

A lew lemas of this scepaenge, chtainahle from sithe £ualian 14 ar eqaation 15).
Ire

hw=p+ 1
.r;|=pz+.r:-+'..
EPE N L N L Iy

IFp = 1. abis as net Prbonacei. We noaw 20in0 ot severil propertis, thil any sucly
soluticn + of (6) winald have and that she quadeatic cquation s soficwen 10 imbue -
wilh these prioprlies

Canclusions

W have shavwn that in certin jnstances, the staim cher e golden miin has o, sprocial
pleze among numbess o5 0 valid desoriprion of naiuee s unsuppieted. Trrthamiore,
W has e well refuled 1hat dhiz matio is senchow excephonalby pleasiag and dhat it
seary frequently in art ond archiecigee. For exangde, irm taking measoremente, we
1ind chie cheere is no basis for zayinge thay b ic the rang that satorally ncears in sea
shells. In pimlicular, there is o basis fer he assenion than o Geowrs m e i,
digagrse wich Livin's implication thoo & ic "The Weeld s Mosc gseonisliog Nusnlear”
The inler=sling properies aof ™ a5 n positive rool do the queadranse equatian (8] (wiLh
F = 1y ure madched by the pesilee pgat b2 (6] {o- any posiove nowbee, g 2 1. The
woncertl genmecrse properies nf O as an extrems mean are mached by die oiber
mezans iscossed ners Also, dimdiog &, 6 2oos0m /5, in the penlegon is cxennne, Bul
war toure sy Lhan linding 4 oo (=47) — 140 the heplagon. Perhzps. O deseeves o Te
muluded ina eyl alung with =, o, aned tliier pomibeers becouss U can b uaed o saughly
ceraim fommulas. In thal sense, iE s in:cmsl'ing, l;u_-.rhap,s CNEL VOLY i_|'|_1|:,,|1.=_5.|1|'.gI B4 mul
entir=ly ustonishing,.

Ackmuntvelgraent. [ %ould J%e @ thand oy wils. Jean, for ber help wath b= many reaph
raft wersivona of this paper. Alsw, 1 appeeciace he ameune of iime arsl grergy ex pemle] Ly Lt
edilar of this jeaamal ir assdsting e in the develrpmend o sk paper
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