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PHDQV� WKDW�WKH�KHLJKW�RI�RQH�RI�WKH�HTXLODWHUDO� WULDQJOHV�LV�A9��XQLWV��

5HIHUHQFH�
��� &ROLQ� )RVWHU�� ,QVWDQW�PDWKV� LGHDV�� 6KDSH� DQG� VSDFH��1HOVRQ� 7KRUQHV�

��������
&2/,1�)267(5�

.LQJ�+HQU\� 9,,,� 6FKRRO��:DUZLFN� 5RDG�� &RYHQWU\�&9�� �$4�
H�PDLO�� FROLQ#IRVWHU���FR�XN�

������0DJLF� NQLJKW
V� WRXUV�IRU�FKHVV� LQ�WKUHH�GLPHQVLRQV�
7KH� SUREOHP�RI�D�NQLJKW
V�WRXU�RQ�D� VTXDUH�ERDUG� ���GLPHQVLRQDO�� LV�RYHU�

����� \HDUV� ROG� DQG�KDV� D� YDVW� OLWHUDWXUH�EXW� LWV�QDWXUDO� H[WHQVLRQ� WR�WKUHH�
GLPHQVLRQV� KDV� UHFHLYHG� VFDQW�DWWHQWLRQ��+HUH�� WKH�NQLJKW�LV�DOORZHG� WR�MXPS�
RYHU� WKH�ERDUG� DQG� ODQG�XS� LQ�D� FHOO� LQ�D�YHUWLFDO�SODQH�� 7KLV� LQFUHDVHV� WKH�

PRELOLW\� RI� WKH�NQLJKW� FRQVLGHUDEO\� DQG� WKH�DXWKRU�KDV� REVHUYHG� VRPH�

LQWHUHVWLQJ�SURSHUWLHV��3HUXVDO� RI�OLWHUDWXUH�VKRZV� WKDW�*LEELQV� >�@�KDG� ORRNHG�
LQWR�WKH�NQLJKW
V� WRXU�LQ� WKUHH�GLPHQVLRQV�� *LEELQV� DVVHUWV�� 
7KH� VPDOOHVW�
ODWWLFH�LQ�ZKLFK� WKLV��FORVHG� WRXU��FDQ�EH�GRQH� LV�D��� [� �� [� ��FXERLG
�� WKDW�LV�
��� FHOOV�� KH� FLWHV� DQ� H[DPSOH� E\�(�� +XEHU�6WRFNHU�� *HQHYD�� 7KH� DXWKRU�

GLVDJUHHV�ZLWK�*LEELQV� EHFDXVH� LW�LV�SRVVLEOH� WR�FRQVWUXFW�FORVHG�� DV�ZHOO� DV�

RSHQ�� WRXUV�LQ�D�PXFK� VPDOOHU� ODWWLFH��,Q� WKUHH�GLPHQVLRQV�� WKH�DXWKRU�KDV�
REVHUYHG� WKDW��[�[�� ���� FHOOV�� LV� WKH� VPDOOHVW� ODWWLFH� LQ�ZKLFK� ERWK�
FORVHG� DQG�RSHQ� WRXUV�DUH�SRVVLEOH�� 7KLV� FDQ�EH� ORRNHG� XSRQ� DV� WZR��[��
ERDUGV�� RQH� DERYH� WKH�RWKHU��)LJXUH� �� LV� DQ� H[DPSOH�� 6LQFH� WKHUH�DUH�
WKRXVDQGV�RI� VXFK� WRXUV��WKH\�DUH�RI� OLWWOH�LQWHUHVW��+RZHYHU�� WRXUV�KDYLQJ�
PDJLF� SURSHUWLHV� DUH� D� GLIIHUHQW�VWRU\��)LJXUHV� �� WR��� DUH� VXFK� WRXUV��7KH�
UHDGHU�FDQ� YLVXDOLVH� WKHP�LQ�WKUHH�GLPHQVLRQV� E\� VWDFNLQJ� WKH�OD\HUV��RQH�
DERYH� WKH�RWKHU��LQ�DOSKDEHWLFDO� RUGHU��7KH\� KDYH� DOO� WKH�URZV�VXPPLQJ�XS� WR�

PDJLF� FRQVWDQW�����7KLV�PHDQV� WKDW��VLQFH� WKHUH�DUH�DQ�RGG�QXPEHU�RI� WHUPV�
LQ�WKH�FROXPQV�� WKH\�FDQQRW�KDYH�PDJLF� SURSHUWLHV��7KHUH� DUH�KXQGUHGV� RI�
VXFK� WRXUV��,I�ZH� FRQVLGHU� D� ODWWLFH�ZLWK� D� VTXDUH�EDVH� WKHQ��[�[�� ����
FHOOV�� LV�WKH�VPDOOHVW� ODWWLFH�LQ�ZKLFK� ERWK�FORVHG� DQG�RSHQ� WRXUV�DUH�SRVVLEOH��
7KH� DXWKRU�KDV� FRQVWUXFWHG�VL[WHHQ�LQWHUHVWLQJ�WRXUV�DV� VKRZQ� LQ�)LJXUHV� �� WR�
����$OO� WKHVH�WRXUV�DUH�PDJLF� LQ�URZV�DQG�FROXPQV�ZLWK� WKH�PDJLF� FRQVWDQW�RI�
����)LJXUHV� �� DQG� ���KDYH� ��SLOODUV� VXPPLQJ�XS� WR�KDOI� WKH�PDJLF� FRQVWDQW��

7KH\� DUH�VKRZQ� LQ�GDUN�FRORXU��(DFK� RI�WKH��� [� ��PLQL�VTXDUHV� DOVR� VXPV�XS�
WR�WKH�PDJLF� FRQVWDQW��+HUH�� RSHQ� DQG�FORVHG� WRXUV�DUH�HTXDO� LQ�QXPEHUV��7KH�
DXWKRU�SURSRVHV� WR�FDOO� WKH�WRXUV�IURP�)LJXUHV� ���WR���� 
D�TXLQWXSOH� RI� WRXUV
�
DV� WKH\�DOO�KDYH� DQ�LGHQWLFDO�OD\HU�DQG� WKXV�KDYLQJ�DQ�DHVWKHWLFDO�DSSHDO��

This content downloaded from 86.15.27.125 on Tue, 30 Jun 2015 15:50:05 UTC
All use subject to JSTOR Terms and Conditions


	Article Contents
	p. 110
	p. 111

	Issue Table of Contents
	The Mathematical Gazette, Vol. 92, No. 523 (March 2008) pp. 1-192
	Front Matter
	Nice polynomials with three roots [pp. 1-7]
	A geometric interpretation of equal sums of cubes [pp. 8-13]
	The Divine Proportion, matrices and Fibonacci numbers [pp. 14-21]
	The power of a point for some real algebraic curves [pp. 22-28]
	Twenty-one points on the nine-point circle [pp. 29-38]
	Euler's and Barker's equations: A geometric derivation of the time of flight along parabolic trajectories [pp. 39-49]
	A serendipitous path to a famous inequality [pp. 50-54]
	Computing Farey Series [pp. 55-62]
	Notes
	92.01 Of grand-aunts and Fibonacci [pp. 63-64]
	92.02 The number of S.P numbers is finite [pp. 64-65]
	92.03 A uniform construction of some infinite coprime sequences [pp. 66-70]
	92.04 Square-free integers once again [pp. 70-71]
	92.05 When is the sum of consecutive n th powers an n th power? [pp. 71-76]
	92.06 A relation between the roots of a polynomial and its coefficients [pp. 76-81]
	92.07 A generalised algebraic identity bites Pythagoras [pp. 82-83]
	92.08 Summing digits of an arithmetic sequence [pp. 83-86]
	92.09 Explicit polynomial expressions for sums of powers of an arithmetic progression [pp. 87-92]
	92.10 Evaluating $\sum_{n=1}^{N}(a+\mathit{nd})^{p}$ again [pp. 92-94]
	92.11 A remarkable formula [pp. 94-96]
	92.12 Two infinite nested radical constants [pp. 96-97]
	92.13 The ε-binomial inequality [pp. 97-99]
	92.14 Some aspects of the behaviour of the graph of f1 (x, y) f2 (x, y)... fN (x, y) = ε [pp. 99-105]
	92.15 An improved approximation to a well-known integral [pp. 106-110]
	92.16 Avoiding Pythagoras [pp. 110-111]
	92.17 Magic knight's tours for chess in three dimensions [pp. 111-115]
	92.18 Generalisations of the Napoleon theorems, and triangles circumscribing a given triangle [pp. 115-124]
	92.19 Orthologic triangles and Miquel's theorem [pp. 125-128]
	92.20 Application of inversion to touching hyperspheres [pp. 128-133]
	92.21 Area and perimeter ratios [pp. 133-134]
	92.22 Maths bite: averaging polygons [pp. 134-134]
	92.23 Tilings into tilings [pp. 135-137]
	92.24 Counting faces on Archimedean solids [pp. 137-137]
	92.25 Finding lost cousins [pp. 138-141]
	92.26 An elementary proof of the generalised Fermat problem [pp. 141-147]
	92.27 The number of HH's in a coin-tossing experiment and the Fibonacci sequence [pp. 147-150]
	92.28 Angles in croquet [pp. 150-153]
	92.29 Three scenarios involving elastic collisions [pp. 154-158]

	Teaching Notes
	The distance from a point to a line [pp. 159-160]
	A rapid method to find a tangent to a circle [pp. 160-160]
	Integration without tears – two for the price of one [pp. 160-162]
	A surprise with parallel lines: an exploration that went wrong, then right [pp. 162-164]

	Feedback [pp. 165-167]
	Correspondence [pp. 167-169]
	Problem Corner [pp. 170-175]
	Student Problems [pp. 176-178]
	Reviews
	Review: untitled [pp. 179-180]
	Review: untitled [pp. 180-181]
	Review: untitled [pp. 181-183]
	Review: untitled [pp. 183-184]
	Review: untitled [pp. 184-186]
	Review: untitled [pp. 186-186]
	Review: untitled [pp. 186-187]
	Review: untitled [pp. 187-188]
	Review: untitled [pp. 188-190]
	Review: untitled [pp. 190-191]

	Back Matter



