
Some aptitudes of Krzysztof

pictured by Jan Willem Klop,

4 year pensioner,

November 28 2014,

CW&I Amsterdam



Aptitude 1: formed by the strong mathematical

and logical tradition  of the famous polish school 

(whose results were  often obtained in the pub)

Kawiarnia Szkocka

Scottish Café, Lwów 1935



Aptitude 2: academic traveler: have pen, will travel

WIRE KRYSZTOF

AMSTERDAM

PEN



Aptitude 2a: Krzysztof weaves a global cooperation network



Aptitude 3: on the barricades for justice and freedom, around 1975



Aptitude 4: transcendental meditator, around 1988;

how many chakra’s were awakened?



Aptitude 5: creator of the italian connection at CW&I

Corso Italia 40



Aptitude 6: writing papers books and writing them well



Ten Years of Hoare's Logic: 
A Survey Part l 

KRZYSZTOF R. APT 

Erasmus University 

A survey of various results concerning Hoare's approach to proving partial and total correctness of 
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1. INTRODUCTION 

In  1969 H o a r e  [27] i n t r o d u c e d  a n  a x i o m a t i c  m e t h o d  o f  p r o v i n g  p r o g r a m s  cor rec t .  

T h i s  a p p r o a c h  was  p a r t i a l l y  b a s e d  on  t h e  so -ca l l ed  i n t e r m e d i a t e  a s s e r t i o n  m e t h o d  

o f  F l o y d  [18]. H o a r e ' s  a p p r o a c h  h a s  r e c e i v e d  a g r e a t  dea l  of  a t t e n t i o n  d u r i n g  t h e  

l a s t  d e cade ,  a n d  i t  h a s  h a d  a s ign i f i can t  i m p a c t  u p o n  t h e  m e t h o d s  of  b o t h  

des ign ing  a n d  ve r i fy ing  p r o g r a m s .  I t  h a s  a l so  b e e n  u sed  as  a w a y  o f  spec i fy ing  

s e m a n t i c s  o f  p r o g r a m m i n g  l a n g u a g e s  (see [17, 28, 40]). 

T h e  p u r p o s e  o f  t h i s  p a p e r  is to  p r e s e n t  t h e  m o s t  r e l e v a n t  i s sues  p e r t a i n i n g  to  

H o a r e ' s  m e t h o d  (name ly ,  t h o s e  of  s o u n d n e s s  a n d  c o m p l e t e n e s s )  in a s y s t e m a t i c  

a n d  s e l f - c o n t a i n e d  way.  T h e  m a i n  p r o b l e m  w i t h  such  an  e xpos i t i on  is t h a t  v a r i o u s  

p roo f s  g iven  in t h e  l i t e r a t u r e  a r e  a w k w a r d ,  i n c o m p l e t e ,  or  even  incor rec t .  In  m a n y  

cases  p r o o f  ru l e s  a r e  i n t r o d u c e d  w i t h o u t  a n y  p roo f s  of  s o u n d n e s s  or  c o m p l e t e n e s s  

a t  all.  T h e  f ie ld  i t se l f  is e n o r m o u s ,  s ince  for  v i r t u a l l y  a l l  p r o g r a m m i n g  c o n s t r u c t s  

a n d  n o t i o n s  s o m e  p r o o f  ru les  h a v e  b e e n  sugges ted .  Also ,  for  s o m e  cons t ruc t s ,  such  

as  r e c u r s i v e  p r o c e d u r e s  w i th  p a r a m e t e r s ,  s e v e r a l  a l t e r n a t i v e  p r o o f  ru l e s  h a v e  

b e e n  p r o p o s e d .  

F a c e d  b y  t h e s e  p r o b l e m s ,  we d e c i d e d  to  r e s t r i c t  t h e  e x p o s i t i o n  to  on ly  t h o s e  

c o n s t r u c t s  a n d  n o t i o n s  w h i c h  we f o u n d  m o s t  i m p o r t a n t .  I n  e a c h  case  we s e l e c t e d  

on ly  one,  h o p e f u l l y  t h e  m o s t  successful ,  a m o n g  m a n y  poss ib l e  p r o o f  sy s t ems .  
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Aptitude 6a: this landmark paper introduced a whole generation 

to logic programming

1981
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1. for every variable x and expression t, x := t E ~;  and 

2. if S, $1, $2 ~ ~, then $1; $2 E 5Zand, for every Boolean expression e, i f  e t hen  

$1 else $2 fi E 5Zand while  e do S o d  E ~. 

The elements of ~ a r e  called while programs. 

2.1 The Proof System 

The basic formulas of Hoare's logic are constructs of the form (p} S {q} (called 

asserted programs) where p, q are assertions and S E ~. The formulas are not 

subject to Boolean operations. The intuitive meaning of the construct (p} S {q} 

is as follows: whenever p holds before the execution of S and S terminates, then 

q holds after the execution of S. 

Hoare's logic is a system of formal reasoning about the asserted programs. Its 

axioms and proof rules are the following. 

AXIOM 1: ASSIGNMENT AXIOM 

{pit~x]} X := t (p}. 

RULE 2: COMPOSITION RULE 

(p} $1 {r}, {r} $2 {q} 

{ p }  81;  82 {q} 

RULE 3: i f - t hen -e l s e  RULE 

{p A e} S, (q}, (p A ~e} S2 {q} 

{p} i f  e t h e n  $1 else $2 fi {q} 

RULE 4: whi le  RULE 

(p A e} S {p} 

{p} w h i l e  e do  S od  ( p / ~  -~e) " 

As usual, p[t/x] stands for the result of substituting t for the free occurrences 

o fx  inp. 

2.2 An Example of a Proof 

As a typical example of a proof in the system, take for L the language of Peano 

arithmetic augmented with the minus operation and consider the program So 

computing the integer division of two natural numbers x and y: 

a : = 0 ; b : = x ; w h i l e b _ > y d o b : = b - y ; a : - - a +  lod.  

We now prove that  

{x->0Ay----0} S o { a .  y +  b = x A O  <_b<y}, (1) 

that  is, that  

if x, y are nonnegative integers and So terminates, then a is the integer 

quotient of x divided by y and b is the remainder. (*) 

The proof runs as follows. By the assignment axiom, 

(O. y +  x = x A x > _ O }  a : - - 0  ( a .  y +  x = x A x > - O )  (2) 
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evoking fond memories… youth sentiment



the more advanced stuff





Aptitude 7: juggler, at CWI training ground around 1990;

how many balls were mastered?



Aptitude 8: highly cited; listed as national citation champion in tcs



Aptitude 9: on the barricades for open source and cost of knowledge;

Springer conceded last week



Guarini 1512

Aptitude 10: lover of puzzles and elegant solutions, of recreational 

mathematics
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Pigeon hole principle, König’s Lemma,
Newman’s Lemma, Multiset termination,
Ramsey’s Theorem, Misra’s lemma and Geser’s lemma,
These are a few of my favorite things

Aptitude 10a: Some favourite things of Krzysztof

let’s have a bit more content….



Take streams over some alphabet, and partition the 
finite words over the alphabet in good ones (blue) and 
bad ones, red. Then each stream has a tail, after 
removing some finite prefix, consisting of a 
concatenation of only blue words; or of only red words.

König’s 

Lemma

Newman’s 

Lemma

Pigeon Hole Principle

Multiset 

Termination

Misra’s 

Lemma

Geser’s 

Lemma

Ramsey 

Theorem

Put infinitely many pigeons in finitely many pigeon 
holes. Then, at least one pigeon hole contains infinitely
many pigeons. Provided the pigeons stay alive.

An infinite graph in which each pair of nodes is 
connected by a blue or a red line, contains an infinite 
color homogeneous subset.

Also called Smullyan’s Game. Take a bag of 
natural numbers. A move consists of 
replacing one number by arbitrarily many 
lesser numbers. This game must terminate

Consider two well-founded relations, 
whose union is transitive. Then the union 
is well-founded too.

Consider a relation which is 
terminating and weakly confluent. 
Then that relation is confluent

An infinite tree which is finitely branching, has 
an infinite branch.



König’s 

Lemma

Newman’s 

Lemma

Pigeon Hole Principle

Multiset 

Termination

Misra’s 

Lemma

Geser’s 

Lemma

Ramsey 

Theorem

Various ‘bus puzzles’,  red and blue buses, 
Doornbos-von Karger; Dershowitz; 
van Oostrom

Partition theorems in 
set theory, 
Erdös notation

set theoretic trees; 
Aronszajn trees;
(why not appearing in tcs?)

extensions in directions 
at the cutting edge of research



promotor 

of Turing

Aptitude 10b: Krzysztof likes to make contact with other areas;

here with term rewriting systems, i.p. abstract reduction systems 

= labeled transition systems



Final aptitude: a friend 



A final wish: may Krysztof’s life and work continue to blossom


