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1. Introduction

Donald Gordon Higman (born 20 September 1928 in Vancouver, B.C., Canada)—
an architect of important theories in finite groups, representation theory, algebraic
combinatorics, and geometry and a longtime faculty member at the University of
Michigan (1960–1998)—died after a long illness on 13 February 2006.

Don left a significant legacy of mathematical work and personal impact on
many mathematicians. A committee was formed in 2006 to work with the Michi-
gan Mathematical Journal and create a memorial. The contributors have some
mathematical closeness to Don. Several of Don’s fifteen doctoral students are in-
cluded in this group. The breadth of topics and quality of the writing is impressive.
For example, the article of Broué is especially direct in examining the impact of
one of Higman’s basic results in representation theory (the “Higman criterion”).

Don Higman was a serious intellectual who had the manner of a kind uncle or
concerned friend. He worked broadly in algebra and combinatorics. He thought
deeply about the ideas in his mathematical sphere, and his style was to seek the
essence of a theory. His work had great influence on future developments. This
is exemplified by one of his theorems in permutation groups, as related by Peter
Neumann: Don’s “fundamental observation that a permutation group is primitive
if and only if all its nontrivial orbital graphs are connected changed the character
of permutation group theory. It’s a simple thing, but it introduces a point of view
that allowed lovely simplifications and extensions of the proofs of many classical
theorems due to Jordan, Manning, and Wielandt.”

Len Scott relates Don’s reaction to a John Thompson lecture, around 1968, at a
conference at the University of Illinois. This was not long after the discovery of
the Higman–Sims sporadic simple group. Thompson expressed agreement with
Jacques Tits’s “heliocentric view of the universe, with the general linear group
as the sun, and these sporadic groups as just asteroids.” Len happened to be on
the same elevator with Don, shortly after the lecture, when one of the participants
asked Don what he thought of the heliocentric model. Don’s reply was, “Well, it
hurts your eyes to look at the sun all the time.”

The elevator passengers had a good laugh, and it really was a marvelous line.
But, reflecting further, not only can we see a part of Don’s personality and humor
here, but also some of his identity as a mathematician and even some of his place
in mathematical history.
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“Don Higman was a serious 
intellectual who had the manner of 
a kind uncle or concerned friend” 

“his style was to seek the essence 
of a theory” 

“He was repeatedly attracted to the 
idea of elegant, simple explanations 
and to finding axiom systems” 



“DGH asked me to send him copies of my preprints. I cannot 
explain how overwhelmed I felt by his asking me to do this. I 
really felt like I was unworthy, that I should presume to send this 
great man something that I had written.” [C. Praeger] 

At Thompson lecture: “[J. Tits’s] heliocentric view of the universe, 
with the general linear group as the sun, and these sporadic 
groups as just asteroids.” When asked what he thought of this 
model, DGH replied: “Well, it hurts your eyes to look at the sun 
all the time.”



Highlights from ’88 to ’95+

• Study of CCs of small type 

              = symmetric designs 

              = quasi-symmetric designs 

               

               

               

• Generalizations: uniformity, weights and t-graphs, 
semi-coherent configurations, relation configurations
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= strongly regular designs

= strongly regular designs of the second kind



point graph, block graph SRGs; 
point-block incidence 

• known in design theory 
literature (quasi-symmetric 
special PBIBD) 

• analysis of parameters 

• CC is the WL-closure of the flags 

• rank 5 schemes if symmetric, 
rank 10 CCs otherwise 

• further work: Hobart, Klin & 
Reichard, Hanaki

Strongly regular designs



SRG    , vertices partitioned into 
SRGs  

• main technique interlacing of 
eigenvalues 

• qs-design when     primitive,       
complete or null  

• SRD except when     conference 
type 

• strong parameter conditions 

• constructions (3-designs, MOLS) 

• hemisystem: SR decomposition 
of point graph of GQ(      )  

Strongly regular  
decomposition
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• srg(112,30,2,10) split into two srg(56,10,0,2) 

• rank 5 CC on 112 (symmetric SRD) 

• explicitly treated in Higman & Haemers, van Dam et. al.

A strongly regular decomposition
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• Classified by rank/corank of a 
parabolic 

• 3/2 (class I) 

• fusion to rank 4 wreath product 

• uniform property extends SRD 
to system of uniformly linked 
SRDs 

• examples from classical groups

Imprimitive, symmetric,  
rank 5 schemes



• Extends defn of uniform to 
higher rank 

• Fully developed by van Dam et 
al: independently studied in 
context of dismantlable cometric 
schemes 

“It turns out that many of these 
examples are cometric Q-antipodal”  

• Uniform equivalent to 
dismantlable

Uniform schemes



• Motivation from geometry; 
examples from groups 

• 3 point-block relations (think 
line and plane) 

• Analysis of parameters

SRDs of second kind



Motivation:  

• extending regular two-graph to 
regular t-graph 

• combinatorial setting for 
monomial representation 

•              gives perm repn with 
centralizer alg a CA 

•                  gives monomial 
repn; centralizer alg a weighted 
CA

Regular weights

(1H)G

(linearH)G



• Reworked by Kalmanovich 

• Analysis of parameters 

• Rank 4 and rank 6 schemes 
from 3-fold cover of 

Regular 3-graphs

Kn



• srg(112,30,2,10) split into two srg(56,10,0,2) 

• decomposition gives rank 5 CC on 112 (symmetric SRD) 

• in fact: uniform, cometric Q-antipodal 

• (first) example of a hemisystem 

• natural (regular) weight on      has minimal closure 

• weight induces rank 6 cometric cover

A strongly regular decomposition
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• Segre (’65) only one known at the time 

• Cossidente and Penttila ’05: infinite family          for   odd prime 
power 

• Penttila and Williford ’09: new families of cometric schemes 

More on hemisystems

H(3,q2) q



• Well-known result: regular two-graph from SRG with  

• Use SRG to make regular weight on      

• Minimal closure means that the relations determined by the 
distinct edge weights form a CC; here just the SRG  

• SRD example exhibits minimal closure: the weight on     would 
split non-trivial relations in 2, and the rank 5 config is coherent

Minimal closure

n = 2(2k � �� µ)
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