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568 March 1 − 192
569 July 193 − 384
570 November 385 − 576

Editorials Articles
Notes Teaching Notes
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Problem Corner Student Problems
Matters for Debate Obituaries
Reviews Editors

Articles
AUTHOR(S) TITLE  PAGE

A. F. Beardon Groups, conics and recurrence relations 193

Peter Braza Sums of roots 399

Martin Buhmann The Mathematikum in Giessen 1

Sunil K. Chebolu A clock model for planetary conjunctions 422

William Dunham Cauchy and his modern rivals 103

Colin Foster Less is More: Improving by Removing 385

Nima Ghanbari, Saeid Alikhani A graph related to the Euler  function 263φ

Alexandru Gîrban Desargues' involution theorem: from 44
history to applications 

Russell A. Gordon Integrating sine and cosine Maclaurin remainders 96

Mowaffaq Hajja, More characterisations of parallelograms 76
Panagiotis T. Krasopoulos 

Mowaffaq Hajja, Yet more characterisations of parallelograms 225
Panagiotis T. Krasopoulos 

G. J. O. Jameson Hardy's inequality for averages 25

G. J. O. Jameson Approximating Lipschitz and continuous functions 273
by polynomials; Jackson's theorem

G. J. O. Jameson Fourier coefficients of  and 4121
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θ
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G. J. O. Jameson Various perspectives on a pair of simple 430
inequalities for log x

Damjan Kobal A mathematical promenade along parallel paths 445

Shohei Kubo, Toshio The lost boarding pass problem: converse results 234
Nakata, Naoki Shiraishi

Hsin-Chieh Liao, Mark Saul, Revisiting the general cubic: a simplification 438
Peter J.-S Shiue of Cardano's solution

Martin Lukarevski Wolstenholme's inequality and its relation to Barrow 70
the Barrow and Garfunkel-Bankoff inequalities

Mehmed �������	
�� Computing indefinite integrals by difference equations 474
Mirsad ���
�

Niphawan Phoopha,  Digit Maps 35
Prapanpong Pongsriiam,
Phakhinkon Phunphayap

Emrys Read Integer triangles with integer circumradii 241

Chris Sangwin Sums of the first  odd integers 10n

Chris Sangwin, Developing new picture proofs that the sums 249
Fenner Stanley Tanswell of the first  odd integers are squaresn

Umit Sarp Visualizing connections between types of 56
polygonal numbers 

Thomas Q. Sibley How effective is the efficiency gap? 218

John R. Silvester Some triangle theorems by complex numbers 454

Howard Sporn Multiplication is to addition as addition is to what? 84

John Stubbs, Jacob Adetunji The repayment of financial debt: 204
some mathematical considerations

Timo Tossavainen Cryptography based on algebraic perpendicularities 65

Quang Hung Tran Some generalisations of Weitzenböck's inequality 405

Matter for Debate
Tony Gardiner, Chris Tew What makes a good maths teacher? 286

Obituary
Tony Gardiner Geoffrey Howson  (9 May 1931- 1 November 2022) 114
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AUTHOR NO. TITLE PAGE
Ulrich Abel 107.35 Two definite integrals that are (not surprisingly) equal 503
Jessica E. Banks 107.37 PWW: trisecting a line across an angle does not trisect the angle 512
Reinfried Bardelang, 107.41 Langley's Problem: 100 years on 523
Bernard Murphy
A. F. Beardon 107.28 Sums, and sums of squares 488
A. F. Beardon 107.36 Similarities and circle-preserving bijections of the plane 508
Günhan Caglayan 107.26 A difference theorem involving -gonal and centred 342

-gonal numbers
k

k
José Luis Cereceda 107.25 A refinement of Griffiths' formula for the sums of the 340

powers of an arithmetic progression
Matthieu Contensou 107.16 An expression for the prime-composite characteristic function 306
Nikolaos Dergiades, 107.13 An interesting generator of Archimedean circles 155
Quang Hung Tran
Soheila Emamyari, 107.33 On the antiderivatives of a monotone function and its inverse 499
Mehdi Hassani
Reza Farhadian 107.30 Remark on Cauchy–Schwarz inequality 493
Peter Giblin 107.40 Four points, six distances 517
Paul Goron 107.09 A metric relation on the triangle and the circle 146
Mowaffaq Hajja 107.11 The Steiner-Lehmus Theorem à la Ceva 149
Mowaffaq Hajja 107.12 The Steiner-Lehmus theorem à la Euclid 153
Nazrul Haque, Ángel Plaza 107.06 Proving inequalities via definite integration: a visual approach 136
Mehdi Hassani, 107.21 Proof Without Words: An inverse tangent inequality 323
Gerry Leversha
Ole Anton Haugland 107.46 Illustrating complex mappings with Excel 537
Hidefumi Katsuura 107.24 How to cut cubes into dodecahedra and icosahedra 332
Rasul Khan, Allan Silberger 107.22 Quick proofs of two inequalities related to the digamma function 324
Steven J. Kilner, 107.31 Obtaining a more general result from a functional 495
David L. Farnsworth equation by not differentiating
Francesco Laudano 107.38 , a new proof of an extension of the 512

Pythagorean theorem
c2 = a2 + bd

Francesco Laudano 107.43 Generalised averages of polygons 528
Richard G. Ligo 107.07 A geometric illustration for infinite sequences and series 140
Nick Lord 107.08 An interesting equivalent of squaring the circle 144
Nick Lord 107.17 Two curios related to lattice polygons 307
Nick Lord 107.18 A two-variable approach to some standard optimisation problems 312
Martin Lukarevski 107.23 Location of the inarc circle and its point of contact 327

with the circumcircle
Dipramit Majumdar, B. Sury 107.15 Fruit diophantine equation 302
Peter R. Mercer 107.20 Euler's constant and the speed of convergence 320
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Rajib Mukherjee 107.04 A geometric telescope revisited 128
Hiroshi Ohyama, 107.05 The final solution of a quasi-palindromic 130
Koichiro Ike
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Victor Oxman, 107.14 Does a trapezium exist whose side lengths form 301
Moshe Stupel a geometric progression?
Nikolaos Roidos �����& On a staircase function 501
Sur Samtani 107.02 Collatz conjecture: coalescing orbits and conditions 123

on a minimum counterexample
J. A. Scott 107.42 On the Lemoine line for the triangle 526
Rohan Manojkumar Shenoy 107.27 The discrete renewal theorem with bounded inter-event times 343
John R. Silvester 107.44 On converses of circle theorems 530
Seán M. Stewart 107.01 A simple integral representation of the Fibonacci numbers 120
Moshe Stupel, 107.10 Trapezia whose side-lengths form an arithmetic progression 147
Victor Oxman
Jeffrey Uhlmann 107.29 A cautionary example relating to the interpretation 490

of numerical computations
Mark B. Villarino 107.19 A quadratic harmonic approximation 316
Leonard M. Wapner 107.45 A surprising property of a tennis-like game 533
Hollis Williams 107.03 Archimedes and the ungula 127

Teaching Notes
Nick Lord When does  give the centre 162

of mass of a quadrilateral?
1
4 (a + b + c + d)

Nick Lord An odd fact about Cayley tables 543

Paul Stephenson Bicentric polygons, their incircles, circumcircles 160
and the circles between

Paul Stephenson Trigonometric identities from the mystic rose 349

Correspondence

March           Des MacHale 2 + 2 = 5            p. 164

Feedback

March Martin Lukarevski On 106.12 p. 164
Paul Stephenson On ‘What makes a good Proof without Words’ p. 165

July Nick Lord On Feedback for July 2022 p. 356
Owen Toller On 106.34 p. 356
Zoltan Retkes On 107.03 p. 358

November The Editor The Editor regrets p. 545
Paul Stephenson On ‘Sums of the first  integers”n p. 545
Nick Lord On 107.03 p. 548
Nick Lord On 107.09 p. 548
Graham Jameson On 107.27 p. 549
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Paolo Aluffi Algebra, notes from the underground Owen Toller 562

Andrei Bourchtein and Complex analysis Peter Shiu 569
Ludmila Bourchtein

Kevin Broughan Bounded gaps between primes Peter Shiu 181

Simon G. Chiossi Essential mathematics for undergraduates Peter Shiu 563

Va�ek Chvátal The discrete mathematical charms P. G. MacGregor 382
of Paul (��/*

Bijan Davvaz A first course in group theory Owen Toller 565

John Donoghue and A prelude to quantum field theory Peter MacGregor 573
Lorenzo Sorbo

Marcus du Sautoy Thinking better: the art of the shortcut John Baylis 571
in math and life

Andrew Elliott What are the chances of that? Owen Toller 380

Thomas A. Garrity All the mathematics you missed (but Peter Hall 561
needed to know for graduate school) (second edition)

Nick Geere OCR A level Further Mathematics Gerry Leversha 179
Discrete (A)

Niccolò Guicciardini (ed.) Anachronisms in the history of mathematicsOwen Toller 369

Nathaniel Johnston Introduction to linear and matrix algebra Owen Toller 188

James R. King Geometry Transformed Mark Hunacek 376

John W. Lawrence Abstract algebra, a comprehensive Owen Toller 372
and Frank A. Zorzitto introduction

Mark V. Lawson Algebra and geometry, an introduction to Nick Lord 368
university mathematics (second edition)

Stephen C. Loftus Basic statistics with R Owen Toller 379

Eli Moar Trigonometric delights Samuel Hewitt 185

Jean-Paul Muscat OCR A level Further Mathematics Gerry Leversha 177
Mechanics (A)

Jean-Paul Muscat OCR A level Further Mathematics Gerry Leversha 178
Statistics (A)

Paul J. Nahin When least is best: how mathematicians Francis Hunt 183
discovered many clever ways to make 
things as small (or as large) as possible

Karen Hunger Parshall The new era in American Mark Hunacek 560
mathematics: 1920-1950

Mircea Pitici (ed.) The best writing on mathematics 2021 Gerry Leversha 570
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David E. Rowe Emmy Noether – mathematician P. N. Ruane 559
extraordinaire

Ranjan Roy Series and products in the development Martin Lukarevski 373
of mathematics (second edition) Vol. 1&2

René L. Schilling and Counterexamples in measure Dominic Yeo 189
Franziska Kühn and integration

Thomas Sonar 3000 years of analysis Peter Giblin 567

Ian Stewart What's the use? John Baylis 571

Michel Talagrand What is a quantum field theory? – Peter MacGregor 573
a first introduction for mathematicians 

Glen Van Brummelen The doctrine of triangles P. N. Ruane 186

Jessica Wynne Do not erase Owen Toller 191

Saeed Zakeri A course in complex analysis Nick Lord 566

Student Problems

Numbers 2022 − 5 & 6 2023 − 1 & 2 2023 − 3 & 4 2023 − 5 & 6
Statement 106 p. 560 107 p. 174 107  p. 365 107 p. 556
Solutions 107 pp. 174-176 107 pp. 365-367 107  pp. 557-558 108 

Problem Corner

Numbers 106 E, F, G, H 106 I, J, K, L

Statements 106 p. 352 106 pp. 553

Solutions 107 pp. 167-171 107 pp. 360-363

Numbers 107 A, B, C, D 107 E, F, G, H 107 I, J, K, L

Statements 107 p. 166 107 p. 359 107 p. 550

Solutions 107 pp. 551-555 108 108

Cover Pictures

Image Author Pages

March The Mathematikum in Giessen Martin Buhmann 1-9

July What makes a good maths teacher? Tony Gardiner,
Chris Tew

286-300

November A clock model for 
planetary conjunctions

Sunil K. Chebolu 422-429
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Editor Dr Gerry Leversha

Production Editor Mr Bill Richardson

Reviews Editor Mr Owen Toller

Problem Corner Editor Mr Nick Lord

Student Problem Corner Ms Beth Woollacott, Ms Tuya Sa

Assistant Editor Mr Tom Roper

Proofreaders Mr Colin Davis, Mr Michael Fox,

Mr Graham Howlett, Professor Adam McBride

Special thanks also to Graham Howlett for his help in checking this Index.
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