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K, Culik, in "On Fformal and informal prootfs for program
correctness, "l notices the apparent resistance of  "good
programmers and good computer science students” (Wwhatever
"good"  may mean) to correctness proofs, Culik singles out
as a particular cavse of this resistance!

o perception by  programumers  that each
program  correctness proving leicl wmuest be formal
Wi th & lot of apecial notation malking it

incomprehensible,
Culik’s proposed solution is

e Frequently to present informal program core
rectness  proofs  of  programs Lsicd v proving
program  Correctness is as easy  or as difficuelt as
1% actual informal, mathematical proving theorems
{faict,

The concliusion is that
Tt seems 1o be much wmore inportant [sicl to

train  programmers in dnformal mathematical proving
than in foermal logical proving.

et

One  dictienary defines "proof” a8 "evidence sufficlent
to  establish a thing as true or to  produce belief in its
truth, e This definition certainly  seaems reasonable,
Although a well-known computer scientist at sy underdraduvate
ingtitution was  once heard to remark  that "there are only
three kinds of proof induction, @xhavation, and intimida-~
tion,” we must certainly include proodt by counter-example,
proof by pircture  (e.g, Venn Diagrams), and proof by
deduction,
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The PUrEose of  Culik’s article seems to be the
separation  of "informal" or  "mathematical® methoeds of proof
fFrom "Formal”  onr Plogical ® methods, largely  on grounds of
convenience, As L te deny  the proposition of separate but
egual methodologies, Lulik ends with a scathing denounciation
of prood by logic;

e @ Formal proof o dn logic wasw not introduced
@i ther to digscover theorems or 1o prove thewm, A
braulidant  logician can be & totally sterdile mathe-
matician, because he 1s veed to  using only some
rules  onoan abstract  formal  level, white die-
coveries and inventions are growing out of congrete
models and dirty examples.

Indead, the point Culik tries to make is that
o Whthout  going dinto Logical Formal concepts

WE  Can pProve program  correctness using vsval Cine
Formal) mathematical proofs,

Bt

i

The first point o De made is that, as many a mother has
tord her child, there i a time and a place For everything.
To  the best of my  (admittedly less than perdfect) knowledge,
The  proponents  of formal proofs do not advocate their ex-
clusive use,

For example, I, W, Diijkstra has weitten:

I have dealt with the examples in different
degrees of formality,  This vardation wae intended,
as L owould not lilke to give my readers the impreg-
sion  that a certain, fixed degree of Fformality is
the  “right one." 1§ prefer 1o view formal methods
as toolds, the uvse of which might be helpfol.3

David Gries adds:

Our approach to programming is based on proofs
of correctness., but be assuvred that complete atten-
tion  to formalism is  nedther necessary nor desir-
abyvle, Formality alone is dinadegquate, bhecavse Lt
leads  to incomprehensible detaill,; common sense and
intuition alone ., are inadeguate, because they
allow too many errors and bad  designs, What is

ddeger W, Dijkstra, A Riscipling of Proedrasming,
Prentice Hall, Englewood Cliffs, NF, 1974, Page 215,
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needed 1% a Fine balance between the two.4
GC.AK, Hoare anticipated Culik’s observations:

s program proviang, certainly at present, will
be  difficult even For programmers of high calibaer:
and  may be applicable only to guite simple program
designs, At din other areas, reliability can be
purchased only at the price of simprlicity. 9

In fact, Gries cites the following principle:

Use  theory to  provide inslghty  use common
senss  and dntultion whaere 40 is suitable, but fall
back on  the formal theory for support when dif-
ficulties and complexities arise. b

Culilk’s  observations are therefore trivial, Uf course
it e possible to prove programs correct without using Formal
Logie. Tr s also possible for a shepherd to count his Flock
Wwithout appeal to FPeano’s Axioms, bBult that does not dmply
that theaey are undaesirable,

Culik presents a  problem whose solution using Formal
methods  appears quite tediovus,  The purpose 1% to show the
superiority of  dinformal wmethods, Lt should  bhe noted,
howaver, that the above gquotations show that advocates of
formal proofs have not adopted the dogma “"Formal Proofs ore
Always  Superdior.” While Culik‘s counter-example may damage
this orphan dogma, ong 16 compelled to note that proof hy ax-
ample  only establishes the falsity of a proposition, not 61s
veracity., The example fragment? proves nothing, except pers
Baps that poorly commented code (we are told that this was
intentional) is often unreadable, a +Fact that all but diehard
COBOL programmers now admit,

In  addition, the olaie s made  that this fragment 14
correct becavse 1t ds o Faithful translation of an inductive
proof, vet without the prood this translation Cannot be
veritied (For whatever proolf we might develop, we have not a
clue a8 to  whether Culik vesd the same oned . Lertainly a
poorly commented fragment of PLALE does not inspire heliet in
its o own truth, Instead, one is reminded of

4bhavid Gries, The Science of Prodraaming,
Springer-Verlag, New Yorlk, 1981 PFPage 164,

BELOAVRD Moeoare, MAn Axlomatic Basie For Computer
Frogramming, " Gommunicationsg of the ath, Ocotober, 196V,

AGGries,op. Cht., page 1H3,

P omust he a Fragment since the invoeliked procedures
CIRCUT and CONGOMP are nowhere to bhe Found,

o language Dijketra called a "fatal diseasa™ In his
Turing Award Lecture,
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Principnle: @& program and its proof should be

geveloped hand-in-hand, with the proof Lleading the
way., Y

In short, Culik «laimg that Formal proofs are not a
siiversal weench,  This is not surprising since even three of
ite advocates refuse to claim so. Indeed, it is amazing that
anyone would consider one approach suitable for all problems,
noe matter what their class.

et
=
A

Gulik ends by asserting two conclusions, the First of
which is:

If there is any actuval and general programming
methodology at all [sicl then 4t consists in the
conversion of dinductive and constructive proots of
gxistential theorems into corresponding recursive
proceduores,

The existance of a universal wrench has been treated in
the previous section, Ir Culik does wish to prove the
universally superdior applicability of proof by existential
theoraem, then we may expect an existence theorem for the ex-
istential theorem method,

Culik’s second conclusion L

(bviously pasiec concepts  and netation  of
praedicate calevlus, .., the concept of axiomatic
theory, itg interpretations and models, should be
familiar to each computer scilience student becauvse
without them the concepts of semantics and transla-
tion cannot be claritfied.

This assertion appears in the lasgt Llime of the paper.
In the context of the final paragraph it seems to confing the
application of formal logic only to semantics and transla-

tion, This id ase absurd as Culik’s fear that teaching logic
will lead to a sudden increase in the number of s$terile math-
ematiciang, Formal logic is a tool and, Like any tool, has

uses and abuses limited only by the human imagination,
ne does well to recall Dijkstra’s words:

After having devoted a considerable number of
years  of My  gcientific life to clarifying the
programmer’s  task, with the aim of making it

B S dan vt e ssh tde e beer em)

FhEries, Op. GCit.. ., page 164,
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intellectually better managable, I +found
af ot at  clarification to wmy amazement

thig
Cand

anmoyvance? repeatedly rewarded by  the accusation

that "1 had sade  programeming difFicult, " Hut

The

gifficuity bhas  altways  been there, and only by
Malking dat  visible can we hope  to becoMme able to

design programs with a high contidence level

Caoawe o ghall dooa much better programming

lll1(]

job,

provided that we approach the task with a full ap-
preciation of dts  tremendouvs difFFiculty, provided
that  we  stick to modest  and eledgant prograMmming
languages, provided that we respect the intrinsic
lLimitations of the human mind and approach the task

as Very Homble Programmers, 11

11"The HMumble Programmer,” Turing Award Lecture,
19%a,  Reprinted in Gries, D., ed., Proar
A Gollection of Articles hy Hembers of LELE

Springer-Verlaq, New York, 1974,
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