List of 200 ideas/topics for a
Mathematical Exploration

The topics listed here range from fairly broad to quite narrow in scope.

It is possible that some of these 200 could be the title or focus of a
Mathematical Exploration, while others will require you to ihvestigate
further to identify a narrower focus to explore. Do not restrict yourself
only to the topics listed below. This list is only the tip of the iceberg’ with

vegard to potential topics for your Matheématical Exploration, Reading.
through this list may stimulate you to think of some other topic in which
you would be interested in exploring. Many of the iterns listed below may
be unfamiliar to you. A quick search on the internet should give you a
better idea what each is about and help vou determine if you're interested
enough to investigate further — and see if it might be a suitable topic for
your Mathematical Exploration,
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T Modular aritheetic

Ed- A

Goldbsach's conjecture

Probabifistic numier theary

1 Applications of cofmplex numbers

Dlophanting equations

Toatinbgd fractions.

General solutian of & cublc equation

Appsfications of logarithms

Pilat equationg

Hatterns i Pascals trangle

Firiding primenumbers

Hamdom numbers

Pythagoraan tiples

Marsenne prives

Magic squales and cubes

Loz and complex numbes

Matices-and Camers nule

Divisibility tests

Egyutien fractions

Complex numibers and transformations

Eulers identiye® 4 1={

Chinese rernaindsr theorem

Faymat’s last theprem

Matural iogarithims of comples numbers

Tweint prievias prchlem

Hyperodmples nufbers

Dhophantihe spplication: Colé numbed

- Odd perfect numbers

Euciidean algorithm for GUF

Patindrome mumbers

ok + b

Factoralite seis of integers of the form

Algebreic congrences

nacpaliries related 1o Fibanacy
AR

Combinaionds — st of counting

Boolearn algebra

Graphicabrsprasantation of roots of
cornpex pumberns

Roots of Linity

Prirne murnbet sieves

Recurfence expressicsTor phd (goiden
ratic)

1 Fermat fittle theprem
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Cavallers principhs.

Packing 20 and 30 shapes

Prolemy's theoren

Hesaflexagons

Hemomsformita

Geodesic domes

Froofs of Pythagorean thiegrem

Miniral surfaces and soap bubbiles.

Tessemct - o 4D cube

Map projections

Tiling the plane - tessellations

Perrose tiles

Metleys thedgrem

Cyeloind curi

Syrnmmetries of snlder webs

Fractal tifings

Euler fine-of o tiangle

Ferrat point for polygons and
pehAeda

Bigk's theorem and lattides

Properties of & ragular beitagon

Tangrars

Conic seclions

Rineg-point Cirgle

Geomenry of the catenary curve

Regular polyhadra

£ulers foreula for poivihedss
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Eratosthangs — measuring eartht Stacking canrnon bals
croumference

Leval theorem for tiar ugief

Corstructing e cone from 3 cirgie Conle sactions 85 ool of points Corsacuilive integral riangles
Areg of anelipse Mandelbror set and fractal shape:% i Curves of comstant width
Slerpinksi irangle Stuaring the-circle Polvaminoss
Raulep triangle Architecture and wigonemetty Spherical geometry

Syrold ~a minimal surface Geornetie struciure of the universe Rigid and non-vigid geomitric
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Mean valte Forsicels frumpet ‘Uab el b ro(n] i i

Applications of powet series Nevaon's faw of cooling Fundariental theorern of calculus
Brachistochrone (minimum time) Differertial égmtims ' VHbpital’s e and evatuating lnits
prokders

Hyparbolic functions The Marmonic series 'i‘fxi:s ~solid of rvolution
f?rajecrﬁiemotién Why e base of natursl jogarithm

Traffic: flow Logistic fu{;maﬁ and cansaainﬁ-d Madelling grom‘a of tumoura
goveth
Modeling epigemics/spread of avirus | Modaliing the shape of a birds eqg | Correliition coefficients
Cantral iz theorem Modeling change in tecord Hypothesis esting
performences for a spor .
Modelling radivactive decay - i Least squarss fegression Wadelling the carvying capacity-of the
- earth
Regresson 1o e nesn Mudelting groveth-of computer power

past few decades

phability and

TI e Memy Hall probiem | Monte Carlo sirelations Randam walks
indurance ard Galoulating dsks Poissgh distribution anid gueuss Determination of T by probatiity
Lotierias | Bayey'theorem Rirthday paradox

1 Moprnal distribution and patural  Medical rests and probsbility Probabifliy and expectation
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The prisener’sdilermma : Sudoky Garntiers fatlacy
Poker and otherdald games Kdgrhts tour Inchass Biliards and snooker
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% Me e pology and networks «gﬁ@?mﬁ;

Knots S{mer problem . (hinese pasman problem |
Travedling salesman prablern Kénigsberg bridge problerm ' ?iangﬁs}“zék&‘ profdem

- Modbius strip : Kfﬁm boitle ' o
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Caresand ciphers ) Sm i séo’éry and different sie finities | Mathématical nduction

: Proof by contradiction - Zono's paradex of Achiltes and the | Fouwr colour map theorgm

1 - Torise i
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Lirseay programm

Methads of aﬁpm’ximating n

Applizations of feration

Newtons method

Estimating size of large crowds

Generatiog the number €

Raciocarbon dating

Diascartey rate of signs

i

Gravity, orbits and ascape velovity

Methods for solving differéntial
eglations

Bitsstatistics

CiEnelics

Cryszallograshy

Cornputing centres of mass

Ellintical orbits

Logarithnic scales - decibel, Richuer,
el

Flroracal sequence sod spirals in
Raire

Predicting an eclipse

Change in a persons BMI over time

Conceps of equilibrivm in econdimigs

Mathamatics of the'credit cranely

Branching parterms of plants

Lolarnn huckiing - Buler theory
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Papser folding

i e i

Mathernatics of ridating gears

Mathematical card tricks

L Cumry’s paradiox - hissing square

Barcodes

Aopteations of parabolas

Music —netes, pliches, soalgs, .

Vating systerms

Flatland by Edwin Abboly

Terminal velocity

| Towers of Hanot puzzle

Photography

Artof MO Escher

Harrnonic mzsan

Sundials

Navigational systems

Theabacus

Corstriciion of calendars

Shder ruies

Mathematics of jugaling

Global positioning system GPS)

Different rumber syetems
Opticat Busions

1 Origarmi

Napier's bones

Celtic designs/knotwork

Design of product packaging

Matwrratics of weaving

Stimuli

Sometimes if is difficult to know where to start with a task as open-ended as this. It is sometimes be useful to
start from stimuli and mind map possible ways to explore it. There is a sample ‘mind map’ on the next page for

‘water'. (We'll do a sample mind-map for another one of these stimuli in class).

Psychology
Economics

pi

Viruses
Communication
Symmetry
Volcanoes
Water

Musical harmony

Algorithms

ITATGS
Business
Play
Agriculture
The internet
Games
Food
Electricity
Sine
Computers
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Chemistry
Biology
Dance
Population
Codes
Euler
Orbits

e

Music

Archaeology

Physics
Geography
Heaith
Tiling
Architecture
Diet

Space
Motion

Cell phones

sport




