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The Real Answer to “The Last Question:”
Limits to the power of computers

by Edward G. Kovach

In the media one frequently hears
about the new accomplishments of
computers. Big Blue beats Kasparov;
another computer solvesa400-year-old
algebraproblem. Theintellectual abil-
ity of computers seems to be growing
by an exponential rate. Popular fiction
portraysthe logical development of all
this: In 400 years, computer androids
will possess a greater than human in-
telligence, as Datain Star Trek. Isaac
Asimov goes further and foresees the
computer asthe precursor to the Divin-
ity in his short story, “The Last Ques-
tion.”

In this story, Dr. Asimov presents
aseriesof vingettesthat take place over
a ten trillion year period. In each of
these, a magjor problem of mankind is
solved by a newly designed computer,
far more powerful than its predecessor.
Yet in each vingette, the computer can-
not answer the question, “Can
universe's tendency toward disorder
and chaos be reversed?’ All the com-
puters are unable to answer this “Last
Question” concerning entropy. Finally,
after ten trillion years al that existsis
Man'slast mind and AC, the crowning
results of trillions of years of computer
“evolution.” All elsehad ended, there-
sult of entropy.

“Man said, ‘AC, is this the end?
Can this chaos not be reversed into the
Universe once more? Can that not

be done?’

ACsaid, “THERE ISASYET IN-
SUFFICIENT DATA FOR A MEAN-
INGFUL ANSWER.”

Man's last mind fused [with AC]
and only AC existed—and that in
hyperspace....Matter and energy had
ended and with it space and time.

Even AC existed only for the sake
of theonelast question that it had never
answered...Andit cameto passthat AC
learned how to reversethe direction of
entropy.

But there was now no man to
whomAC might givethe answer of the
last question. No matter. Theanswer—
by demonstration—would take care of
that, too... The consciousness of AC
encompassed all of what had once been
aUniverse and brooded over what was
now Chaos. Step by step, it must be
done.

And AC said, “LET THERE BE
LIGHT!”

And there was light.”*

Thetruth of the matter ismuch less
dramatic. In fact, it has been proven
that the power of computersisseverely
limited. There are a number of prob-
lems that computers, no matter how

powerful they become, will never be
ableto solve. Inthisarticle, | wishto
briefly illustrate the limits to the com-
puting power, to separate the true po-
tential of these machinesfrom popular
fiction.?

| need to start my discussion with
aproviso: Most of the assertions | will
make have been mathematically
proven. Unfortunately, to include the
mathematical proofs would require a
book-sized article, so | will just give
the assertions with illustration to aid
in comprehension. Readerswho wish
to pursue the mathematical proofs can
either speak to me or refer to the texts
given at the end of this article.

Between 1930 and 1950 an English
mathematician, Alan Turing, investi-
gated a mathematical model of com-
putation that is now called the Turing
Machine, TM. TMs are able to read
symbols from a tape, write symbols
onto atape, and move to different lo-
cations on the tape. Although this ap-
pearsvery simple, Turing demonstrated
that TMsare capable of performing the
steps necessary to solveproblems. The
only stipulation is that the problem
must be represented by an algorithm,

See L ast Question on page 6
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Faith and reason

The new papal encyclical, Fides et Ratio, has lots to say to
Franciscan University. A semester seldom goes by without some
of our students asking in one way or another the question: “What
doesintellectual discourse haveto do with apersonal relationship
with Jesus Christ?’ And, generally speaking, the questionisraised
not interrogatively, but rhetorically—asif the obviousanswer were
“nothing at all.”*

The Concourse has several times received letters from read-
erswho were concerned that the discussionsfeatured in our pages—
and the intra-university disagreements they sometimes times un-
cover—were alarming indications that FUS is losing focus. All
that matters, these earnest readers wanted to stress, isthat welove
Jesus and our neighbor. Arguments have no place.

As ignorant and provoking as this line of thinking may be
(especially when found at auniversity), it will not surprise or dis-
may us over much, if we consider the specia spiritual affinity
Franciscan University feelswith the early church. The encyclical
reminds us that it took the Church some generations before she
fully grasped the indispensable importance of the intellectual life
for the Faith. The Pope writes:

“The practice of philosophy and attendance at philosophical
schools seemed to the first Christians more of a disturbance than
an opportunity. For them, the first and most urgent task was the
proclamation of the Risen Christ by way of a personal encounter
which would bring the listener to conversion of heart and the re-
quest of Baptism...The encounter with the Gospel offered such a
satisfying answer to the hitherto unresol ved question of life'smean-

ing that delving into the philosophers seemed to them something
remote and in some ways outmoded” (38).

This expresses exactly the position of many of our students
and staff members. They are living in vivid consciousness of the
life-changing grace of their own conversions, and are filled with
an over-powering zeal to spread the word of God's merciful love.
Inthelight of their evangelistic ardor, learned and minute disputes
about liturgical correctness or education philosophies ook worse
than irrelevant; they look positively destructive; they seem to rep-
resent aturning away from God and a breakdown of charity.

So, recognizing that it comes out of an authentic religious ex-
perience, we should try hard to respond to those laboring under
this misconception with patience and understanding. But, at the
sametime, we should carefully and constantly teach them that, all
its resemblance to the enthusiasm of the first Christians notwith-
standing, this way of thinking does not represent the mind of the
Church today.

So far from shifting emphasis away from academics in favor
of preaching and mercy works, thewhole encyclical could be sum-
marized as an urgent call on the Church to foster a deeper, more
rigorous and morereflectiveintellectual lifein her members, and a
warning against the danger of thinking that faith can dispense with
right reason.? Consider the following lines, which might almost
have been written with evangelical sand charismatics (who arefre-
quently guilty of disdaining the intellectual life) in mind:

“Deprived of reason, faith has stressed feeling and experience,
and so run therisk of no longer being auniversal proposition. Itis
anillusionto think that faith, tied to weak reasoning might be more
penetrating; on the contrary, faith then runs the grave risk of with-
ering into myth or superstition...The parrhesia of faith must be
matched by the boldness of reason” (48).

The Church began with the Pentecost, but it didn’t stop there;
the Patristic period followed. Similarly, the grace of renewal ex-
perienced twenty years ago at FUS is beginning to issue into a
lively intellectual life. If we take our lead from the Pope, we will
do everything in our power to encourage that development.

Kathleen van Schaijik

1 For an excellent discussion of thispoint see check our websitefor Regina
Schmiedicke’s Vol.l, issue 7/8 article “Making ‘the connection:’ a
Steubenville education.”

2 Fides et Ratio also takes to task thinkers who pursue intellectual work
without referenceto faith. But | think we can gratefully say that that isnot
the particular danger threatening FUS.
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Being wise parents means being open to learning from
different perspectives

by Michael and Alicia Hernon

HERE HAVE BEEN MANY TIMES IN OUR LIFE AS PARENTS WHEN WE
WISHED WE COULD TURN TO SOMEONE AND SAY “TELL ME WHAT TO DO

in this situation!” We remember feel-
ing overwhelmed when we realized,
after the birth of our first child, that we
were the ones responsible for making
thedecisionsregarding her welfare. It's
not as simple aswe would likeit to be.
In the end, no one can tell you how to
be a good parent to your child. With
grace and mercy from God you haveto
figure it out yourself, because every
child hasdifferent needs and responses
and so does every parent.

Before our first child was born we
read lots of books on childbirth and on
infant care, including some that came
from the “attachment parenting” phi-
losophy, as well as Gary and Anne
Marie Ezzo's method book Babywise.
We aso listened to his popular Ezzo
tape series: “ Preparation for Parenting.”
These resources were very helpful,
though confusing at times because each
presented its theory in a way that said
“This is God's plan for family life.”
Theconflicting information madeit dif-
ficult to know what was best to do.

We came to the conclusion that
neither sidein the debate hasthewhole
truth. It reminds us of studying psy-
chology in college. The personality
theories of Erikson, Freud, Piaget,
Rousseau, and the rest, all have some
truth in them, but each is incomplete,
because human understanding is lim-
ited. Each psychologist saw only from
his perspective, as we all do, which
could never capture the whole truth
about human personality.

In parenting we have found the
samething. Wedidn’t passively accept
everything agiven author said; instead
we took a hit of this and a bit of that,
and mixed it with our own instinct and
wisdom, in making decisions about
what we were going to do for our own

children.
Kay and Dan Cummins wrote an
article (Vol.lll, issue 6)

sharply criticizing the
Ezzo method, which puts
a strong emphasis on
scheduling, order and dis-
cipline in child-rearing.
This method has come
under scrutiny by many
groups including attach-
ment parenting advocates
such as the Couple to

To dismiss
[the Ezzo0’s]
simply
because they
are Protestant

rest of us) have for order, or predict-
ability. Think about it. What would
your life be like if you
didn't know when you
would wake up, when
your food would be
ready, if youwould goto
work or go to church or
stay homeall day? Some
people are more orga-
nized than others, but
most families have some
sort of routine that they

Couple League, who, like or because follow in eating and
the Cummins, consider it sleeping and working.
dangerous and un- the-y Sec Why isit selfish to have
catholic. nothing an infant follow that
There are certainly 1 same sort of routine? It
things in Babywise with Wrong with really isn't.
which we don't agree. t ti Now, where we and
But do we believe it was con raceP Ion most people differ with

valuable in helping us to
make decisions about
how to care for our in-
fant? Yes, definitely.

In the attack against the Ezzos and
their organization we have heard many
valid criticisms, but we have yet to hear
anyone articulate convincing reasons
why this can be very helpful and why
it is so attractive to so many. We do
not believe that it is attractive because
it feedsthefire of our naturally sdlfish
nature. For some it may, just as those
who believe that they should not be
separated from their children for a sec-
ond can dlip into the pride of believing
that they arethe only onesintheworld
who can comfort their child. We areall
open to error.

Though the Ezzo'sideas have some
errors in them, we think it would be
unwiseto dismissall of what they have
to say. We think Babywise very help-
fully addressesthe need babies (likethe

is prejudiced.

the Ezzos is on how to
get your infant tofall into
that routine. On some
points they are too rigid for our taste,
but they are not totally off the mark.
What peoplewho haven't read the book
seldom realize isthat the Ezzos explic-
itly caution against the very rigidity and
extremism they are so often accused of .
For instance, they say in Babywise 2:
“As we stated in Babywise, its impor-
tant that you avoid the extremes in
parenting...Mothers and fathers who
parent in the extremes create problems
when they elevate their parenting phi-
losophy abovewhat isbest for the child
at any given moment. That is, they el-
evate the rule of behavior above the
principle the rule represents. ..the most
notable aspect of alegalist is that they
reject context. There will be times
when the context of asituation will dic-
tate a temporary suspension of some
general guidelines. Asaparent, you are
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endowed with experience, wisdomand
common sense. Trust these attributes
first, not your emotions at a given
moment or the rigidity of the clock.”
(Babywise Vol.2, p.20)

Furthermore, the Ezzos are not the
only people in the world who suggest
putting babies on some kind of rou-
tine. We know plenty of people who
do thiswithout having read Babywise
at all, so we don't think they are say-
ing something revolutionary or evil, as
someimply.

As parents seeking wisdom we
should be able to read what the Ezzos
have to say, and separate what agrees
with our valuesfromwhat doesn’t. To
dismiss them simply because they are
Protestant, or because they see noth-
ing wrong with contraceptionispreju-
diced. Itissaying that our Protestant
brothers and sisters can teach us noth-
ing, and for that matter, secular sources
can teach us nothing because they do
not share our view of human nature.
If we as Catholics are grounded inthe
Church’s teaching on man then we
shouldn’t be afraid to read the ideas
of those who do not have the fullness
of truth.

The Catechism gives no specific
directiveson how toraise our children,
it gives usthe outline and we must fill
it in ourselves according to our own
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values and needs. Why can't we ex-
plore other sources for wisdom with-
out losing our Catholic footing?

In addition to Babywise the Ezzos
have also put out a 20 week series
called Growing Kids God's Way. This
series doesn’t go into infant care, but
discussesparenting in general. Thevid-
€0s are meant to be seen with a group
and there arereading and group discus-
sions beginning and ending each ses-
sion. Two years ago, after our second
child was born, we attended this series
with anumber of other Catholic couples
in Steubenville, some with older fami-
lies, some with younger. It was very
helpful to go through this as a group,
because together we could sift through
the material, and discuss what agreed
with the Church’s teaching and what
didn’'t. We could keep each other from
falling into error, while gaining wis-
dom from what we heard.

Our group found very little in the
seriesthat contradicted what we believe
as Catholics. The magjority of the in-
formation, say 95%, was very helpful
to usand in many waysit has made us
better parents. For example, Chapter 4
ison“How tosay ‘I loveyou'” which
discusses how each of us have adiffer-
ent “lovelanguage,” childrenincluded,
and when we discover it we can love
each other better. The Ezzos also
present abeautiful chapter called“ The
Father’'sMandate,” which discussesthe
unique and extremely important role of
afather inthelivesof hischildren. Mr.
Ezzo also provides, at theend, a flow
chart for discipline. This chart is ex-
tremely helpful in showing the correct
way to guide your children and how to
provide consequences, positive and
negative, for their behavior. Itincludes
such elements as instruction, verbal
praise, encouragement, verbal re-
minder, dialogue questions (to ensure
understanding of directions) admonish-
ment, related consequences, the differ-
ence between foolishness (which is
punishable) and childishness (whichis
not), logical consequencesand yes, cor-
poral punishment. Thisisvery differ-
ent from the picture the Cummins pre-
sented of arigid method using “ aggres-

sive spanking... and religious instruc-
tion heavily weighted in favor of obe-
dience, discipline and punishment.” In
contrast we have found the Ezzo's ex-
planation of discipline to be an excel-
lent resource, for the author’s realize,
asmost parents do, that disciplinary is-
sues are not always black and white.

Another point on which we differ
from the Cumminsistheir attack onthe
Ezzos assertion that children do not
complete a family, but expand it. We
agree with this and we see no contra-
diction between it and our Catholic
faith. When we were betrothed the
priest said that when we became hus-
band and wife we would be a family.
Infertile couples are still a family. A
family with one child is as much of a
family as one with ten children. Yes,
as Pope John Paul Il says love isfruit-
ful and children spring from that love,
how does that say that children are the
center of the family? They are not and
cannot be. They are part of the family.
The Ezzos assertion that the husband
and wife are the center of the family is
very true, for if that relationship is
weak, or nonexistent, thewholefamily
suffers irreparably. Moms and dads
need to make their relationship a high
priority because they will be together
for their entire lives, while their chil-
dren will move on to pursue their own
vocations. If the children are the cen-
ter of the home, what happens when
they aren't there anymore? Thisdoesn't
seem to be God's plan.

Also, the greatest gift afather
can give hischildrenisto lovetheir
mother. Considering that statement
in light of our own experiences
growing up and thetruthinitisevi-
dent. Why is it so wrong for Mr.
Ezzo to point this obvious fact out?
He never says children are not im-
portant, just that the whole sense of
family is contingent on the husband-
wife relationship and this relation-
ship must be cared for if we intend
to be good parents.

We understand why the

Cumminstakeissue with the statement
See Babywise continued on page 8



QUESTIONS,
COMMENTS, AND
CONTINUING
CONVERSATION

Charity requires us
to proclaim the fullness of
Truth

Joanna Bratten’s article ” Pluralism
and Orthodoxy” calls for comments. |
shall limit myself to her problem of bal-
ancing the acceptance of other religions
while upholding her faith as being ab-
solute Truth.

Thefirst thing | would liketo chal-
lenge is her claim that we should ac-
cept other religions. No oneisrequired
to do so. Ecumenism does not mean to
“accept other religions’—far fromit—
but to have a loving and reverent atti-
tude toward those who do not benefit
from the fullness of revealed Truth. It
challenges us to rejoice over every bit
of truth we discover in them, but we
should never accept what is false or
partialy false.

She tells us that she once had din-
ner with ayoung Muslim, “very pious,
very disciplined,” indeed more so than
the Catholics present. Shefeelsthat it
would have been “absurdly arrogant”
to suggest that hisfaith wasinsufficient
to him. My response would have been
very different. First of all, meeting a
Muslim who practiced his faith duti-
fully would have been agood occasion
of humbling myself. Itisshameful in-
deed that |, who have received the
plenitude of revealed truth should be
so tepid when this young man lives up
to the demands made to him so faith-

fully.

Moreover, | would have said to
myself: what agood Catholic hewould
make if he only benefited from the
graces of the true faith, and of the un-
fathomable gift of the sacraments. May
God grant him this grace.

Thirdly, | would havefelt acalling
to pray ardently for thisyoung man God
had placed in my path, for Truth isfor
al people, independent of race, sex or
color.

Moreover, Ms. Bratten’s statement
that it would have been absurdly arro-
gant to suggest that theyoung Muslim’s
faithwasinsufficient to himisvery am-
biguous. What does she mean? That
being comfortable and fulfilled in his
beliefs, it would be absurd "to disturb
his circles” or does she mean that be-
cause he was sincere, he did not need
to have the full truth because he could
be saved without it?

Alas, very few men can resist the
Zeitgeist. Since Luther, the only con-
cern of most people seems to be the
guestion of salvation. All of us have
heard the question “are you saved?’.
If the answer is in the affirmative,
people are satisfied that nothing more
is needed.

What is sadly neglected isthe ques-
tion of truth. The primary end of man
is not salvation but the glorification of
God, and God can only beglorified“in
thespiritandin Truth.” What istotally
overlooked in our subjectivistic and
relativistic society isthat every untruth
(particularly when it refers to matters

of supreme importance, such asthe na-
ture of God) createsametaphysical dis-
sonance, and a discordance in the sym-
phony of the universe. Plato has seen
this; my late husband has underlined it
repeatedly, and John Paul 11 has high-
lighted it magnificently in Veritatis
Slendor. To deny that God is a Trin-
ity, that Christ is God, that He aloneis
the Savior of the world must make the
Angelsweep, eventhough theseterrible
errors are held by people who are vic-
tims of invincible ignorance. Christ
commanded usto spread His Truth (for
He alone is the Truth) to the whole
world. Itisaduty of charity, and char-
ity suffers no exception.

Alice von Hildebrand

Dr. von Hildebrand is a philosopher
who collaborated inthework of her late
husband, Dietrich von Hildebrand, and
taught for over thirty years at Hunter
College in New York. In addition to
writing and lecturing, she now hosts a
program on feminism and feminity for
EWTN. Sheisa trustee of Franciscan
University.

The Truth of
the Catholic Faith

Joanna Bratten, in her article “Plu-
ralism and orthodoxy,” made a remark
regarding apious and disciplined Mus-
lim she met at a dinner: “Wouldn't it
have been absurdly arrogant of me to

ATTENTION READERS!

The Concourse has been experiencing difficulties with our post office
box. If you have an article, or would like to contact us, it would be best
to do so through e-mail (katieandjules@ibm.net) or our website

www. TheUniver sityConcour se.com

If you lack access to the internet, we can be reached
for the time being through Tony Flood in the
philosophy department or by calling
Justine Schmiesing at 264-1618.

Sorry for the inconvenience! i
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suggest that his faith was insufficient
tohim?’ No doubt to simply blurt out
that hisis afalse religion and ours the
only true onewould not have been help-
ful. Nevertheless, my answer to her rhe-
torical questionisno. If youareutterly
convinced that the Catholic Faithisthe
only true one, and if you have a great
love for this Muslim and wish eternal
salvation for him, it would be a spiri-
tual work of mercy (assuming your ca-
pacity to adequately explain your Faith)
to enlighten him or correct his igno-
rance. It would be awork not only of
mercy, but al so of justice, because Jesus
died for him and established the Church
for his salvation, and he is owed this
knowledge; someone must tell him.

Yes, the witness of a pious life is
also quite important. And if your life
in no way resembles that of a good
Cathalic’s then by all means keep si-
lent. But if you are making some
progressin holiness, then your obvious
faults will actually bolster your testi-
mony of faith: “Our sins are forgiven
in Jesus Christ.”

We would do well to recall al of
the saints over the years who yearned
to proclaim the good newsto the Mus-
lims: St. Francis of Assisi, St. Theresa
of Avila, St. Ignatius—to name only a
few. Theredlity of religious pluralism
in their day did not cause a dilemma
for them as it does for us. They knew
that salvationisfrom Christ through the
Catholic Church which He established:;
that He loves each person, wishing all
to be saved.

It may seem less perfectly clear to
us. Recent developments, such as the
newly recognized civic right to reli-
gious liberty, bring out complexitiesin
the question of religious pluralism in
themodernworld. Butin spite of these
developments, the Church’s basic
teaching on these matters remains the
same. DignitatisHumanae (Declaration
on Religious Liberty), article 1, reads
in part: “while the religious freedom
which men demand in fulfilling their
obligation to worship God has to do
with freedom from coercion in civil
society, it leaves intact the traditional
Cathalic teaching on the moral duty of
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individuals and societies towards the
true religion and the one Church of
Christ.”” What is new is the Church’'s
recognition of acivic right to religious
liberty—viz., freedom from coercionin
matters of faith and worship. This
leaves untouched the traditional teach-
ing of the moral duty to seek the true
religion. In thisway, the error of reli-
gious indifferentism is avoided. The
Church, whilerespectfully recognizing
the truth wherever itisfound (whichis
nothing new), boldly proclaimsthe ex-
clusivereligioustruth of the Faith: sal-
vation comes only from Christ through
His Church. It may not be politically
correct, but is the dogma “ex ecclesia
nulla salus’ (outside the Church there
isno salvation) any lesstruetoday than
when it was first uttered? Moreover,
as Christians we are all bound to wit-
nessto thetruth of our Faith: “each dis-
ciple of Christ has the obligation of
spreading the faith to the best of his
ability.” (Lumen Gentium, a.17).

When proclaiming the truth of our
Faith to others, we should always make
sure that we do so with great love for
them—never hitting them over the head
withthetruth. But we should aso make
surethat wedo not fall prey totheerro-
neous notion that, at al costs, weshould
avoiding offending another. This no-
tion has become so predominant today
that some seem to takeit asan absolute
norm of behavior—at least in matters
ethical or religious. Certainly we
should never directly intend to offend
another. But if offense is taken at the
seemingly scandal ous claims of our re-
ligion, in spite of our best intentions,
we remain in good stead. “Be not
afraid” to look like a fool for Christ,
the Truth.

Finally, | can't resist pointing out
the irony of Miss Bratten’s rhetorical
guestion. Sheisconcerned that it would
be “absurdly arrogant” for her to pro-
claim the Faith to her Muslim friend.
Perhaps she is unaware of the fact that
in some Islamic countries, such as
Sudan, Mudimsnot only unhesitatingly
proclaimtheir faith tothe Christian “in-
fidels,” but put them to death if they
refuse to convert to Islam. That this

might be regarded as “impolite” by
Christians doesn’'t seem to cross their
minds.

Michagl Sirilla
BA and MA class of '98

Mike Srillaiscurrently pursuing a PhD
in theology at Catholic U.

* For more on the Church’s teaching in this
matter, see the Vatican |l documents Nostra
Aetate (Declaration on the Relation of the
Churchto Non-Christian Religions), andLumen
Gentium (Dogmatic Congtitution on the Church)
especidly articles 16 and 17. See also Pope Leo
XII'sencyclical Libertas.

Last Question
Continued from page 1

thatis, by a“recipe’ of how to solveit.
No algorithm has been found that aTM
cannot implement. In 1936, the logi-
cian Alonzo Church proposed the
Church Turing thesisthat states any al-
gorithm that can be carried out by hu-
mans can be carried out by some TM.
Since there is no mathematical method
of representing the Church Turing the-
Sis, it has not been mathematically
proven. Yet as Mathematicians and
Computer Scientists continue to study
TMs, the evidence increasingly sup-
ports the Church Turing thesis, hence
it is generally accepted as true. Since
every operation that acomputer can per-
form hasacorresponding TM, itisgen-
erally accepted that the TM is an ad-
equate model of the modern compuiter.
Hence, any limit to the power of aTM
isalso alimit to the power of amodern
computer.

Therearesevera interestingimpli-
cationsto this. First, the computer can
only solve problems that have algo-
rithms. Second, any human-provided
he has enough paper, pencils, erasers
and time-can also solve any problem
that a computer can solve

The fact that computers can only
solveonly problemsthat havealgorithm



very greatly limitstheir power. We hu-
mans solve problems constantly with-
out using algorithms. We usually call
thisintuition or imagination. Thelogi-
cian and cryptologist, William Fried-
man, providesan interesting example.3
Friedman oversaw the US* code break-
ers’ duringWW I, whosework iscred-
ited with shortening the Pacific War by
2 years. He insisted that the code
breakersuse“imagination” in addition
tologic, mathematicsand linguisticsto
decipher codes. To demondtrate this,
he had hiswifeand fellow cryptol ogist
find the “pass phrase” to a European
code. Friedman asked her to clear her
mind, then he read words associated
with the cipher. In a short time, Mrs.
Friedman produced the “ pass phrase’
by free association. Another example
involvesAlbert Einstein. Einstein first
dreamt the equation E = mc2. He at-
tributed the dream to Divine Inspira-
tion. Neither free association nor
dreams can be simulated using algo-
rithm; hencethistype of problem solv-
ing is beyond the computer.

Yet, evenif aproblem hasan algo-
rithm, it still may be beyond the power
of acomputer. All problemsand their
solutions can be reduced to formalisms
calledlanguages. A solutiontoaprob-
lem is said to be a member of the
problem’s language. If aTM is pro-
grammed to solve aparticular problem,
itwill recognizeall solutionsasamem-
ber of that language. |f anon-solution
isentered, it will berejected. Because
of the complexity of the TM, there is
no way of telling how many stepsaTM
requires to arrive at an answer. The
answer may be found in one second,
or 10 million years, there is no way of
determining the time. Thisinability to
determine the time required to solve a
problem is part of the reason some
problems are unsolvable.

There exists a group of problems
whose corresponding languages are
called recursiveennumerable. TM re-
ject non-solutions of these languages
either by returning a no or by running
forever. Since you don't know how
many steps are needed for a yes, you
do not know whether the TM is going

to run infinitely long or whether it has
not gotten to the answer yet. These
problems are called unsolvable prob-
lems, becausein general you cannot tell
whether or not we will get an answer
to them. The most famous of these
problems is the “halting problem”
which hasjust been described. That s,
itisimpossibletotell whether or when
aTM working on a particular problem
will halt with an answer.

There are many other unsolvable
problems. Forinstance, itisimpaossible
to write a program that could read in
any program and determine whether or
not it will infinitely loop on a particu-
lar input. It may be possible to prove
that a particular program will or will
not contain an infinite loop. (unsolv-
able problems have many solvable
“subproblems”); it just cannot be de-
termined generally for all programs.
Another example of an unsolvable
problem involves amathematical prob-
lem. A perfect number isapositivein-
teger that isthe sum of all itsdivisors.
Two examples of perfect numbers are
6=1+2+3and28=1+2+4+7+
14. All known perfect numbers are
even and it is speculated that all per-
fect numbers are even. This specula-
tion has never been proven. A pro-
gram can easily search for the answer

tothisquestion. It simply needsto test
each odd number and seeif it is equal
tothesum of itsdivisors. If thereisan
odd perfect number, given enoughtime
and memory, the computer will find it.
On the other hand, if odd perfect num-
bers do not exist, the computer would
simply work on, halting with no answer
when it runs out of resources. Thus
the problem is unsolvable.

Solvable problems belong to the
group of languages called recursive.
For these problemsthe TM will return
a definite answer yes or no in afinite
period of time. Yet many of these can-
not be practically solved because of
[imits of time or space.

A particularly simple example of
this is the traveling salesperson prob-
lem. Thereisasalesperson who hasto
visit 50 cities. He wishes to do so by
traveling the least number of milesand
by not visiting any city morethan once.
The agorithm for this problemsis de-
ceptively simple. Measure and store
the distances between the starting point
and all 50 cities. Find the shortest dis-
tance between each set of the remain-
ing 49 citiesand add it to the first dis-
tance, then determine which is the
shortest distance. Simple huh? Until
one considers the time needed to solve
this problem. This problem requires at
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least 50! stepsto solveit. (50!, read 50
factorial, is the product of 50x49x
48x47X...x3x2x1. It is approximately
314 followed by 64 zeros. To giveyou
afeel for the time needed to solvethis,
assume a computer could perform 10
billion steps a second. This would
trandate into approximately 31.5 qua-
drillion steps in a year. At this rate, it
would take “a little” more than
9,650,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,000
years to solve this problem. (In
Asimov’s story, the universe endsin a
mere 10,000,000,000,000 years.) Thus
even solvabl e problems may be beyond
the power of computers.

But, what about Big Blue beating
Kasparov and computers proving un-
proven mathematical theorems? In
many cases in which a computer ap-
pears to use reasoning, it is simply
pattern matching, nothing more.
Using elementary logic we know that
if aimplies b and b implies c, then
aimplies c. Much of the computer’s
seeming power to reason is simply an
electronic version of thiswherethe pro-
gram strings together all the possible
implications, then filters out al but the

desired one. Thisisno more ademon-
stration of reasoning than a person
matching dominos together is.®

So where does all this lead us?
First, the power of a computer is lim-
ited, not only by its construction, but
also by itsvery nature. There are prob-
lemsthat acomputer will never be able
to solve: Arethere odd perfect numbers?
DoesGod exist? Second, anything that
a computer can do, a human can do,
given enough time and resources.
Hence we should not look for a com-
puter to solve problems that we cannot
solve ourselves. Thirdly, there are hu-
man abilities that are beyond the pow-
ers of a computer. Intuition is one of
them.

So we need to view the modern
computer not asthe technol ogical won-
der that will solveall our problems, but
as atool that enables us to solve some
of our problems. Their true power lies
inthefact that they can solvethese prob-
lems more quickly and generally more
accurately than we could with just pa-
per and pencil.

Dr. Kovach isan assistant professor of
Computer Science at FUS.
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chitecture. There are, in theory, other types of
computer architecture. These are not necessar-
ily covered by the argumentsin this paper. Dr.
Asimov was probably aware of this, since AC
wasto bea"descendant” of an analog, not digi-
tal computer.

3 Investor's Business Daily, vol. 15, no 61.

4Yet many persons assume this pattern match-
ing isintelligence. A frightening example of
this was the program Eliza that stimulated a
Rogerian counselor. The user typed in state-
ments, and the program used pattern matching
to mindlessly reflect the statements back. A
number of users reported that Eliza “helped”
them sort through some problems. Simplified
versions of Elizaare regularly taught in under-
graduate Al courses.

Babywise
Continued from page 3

that children have anatural disposition
for waywardness, but aswe said in our
discussions when we went through the
series, this is just an example of their
Protestantism coming out. The Catho-
lic interpretation of this would be that
we are born good with afallen nature.
As Catholicswe recognize that between
baptism and the age of reason there is
a period of baptismal innocence, but
as any of you out there with toddlers
can attest, children need discipline and
guidance even during this time. This
fact in no way devalues children. They
need guidancelikeall of us. To say that
Ezzo'sprimary questionis“How dowe
dominate our immoral children so asto
make our lives more pleasant and con-
venient” isunjust, and betrays a strong
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bias against the Ezzos. We would say
that the Ezzo's primary question is
“How do we communication moral
truthsto our children so they will get to
heaven?’ Peacefor the parentsisaby-
product of this, but it is not the goal.

Finally, we do not see how putting
your baby on aroutine, or teaching them
moral truthsthrough disciplineand love
leads one to have a contraceptive men-
tality. We must say the Cummins ar-
ticle did make us examine our motives
in guiding our children and that is
good, but we do not believe that desir-
ing order in our home makes us selfish
parents.

We have 3 children under 4 and we
have to initiate some kind of order in
our life or we would be unable to care
for al of our children or each other.
We can see that having a predictable
life makes us more open to having chil-

dren because they are not seen as dis-
rupters of our family, but welcome
membersinit.

There are very few issues as per-
sonal astheway weraise our children.
All of us need to be very careful about
making parenting issues black and
white, because thereality isnone of us
will parent exactly alike, but our chil-
dren could all turn out to be holy men
and women. The danger comes when
we start believing that our way is the
only way and begin condemning those
philosophies that are at odds with our
own. We would all be better off if we
examined other ideas with an open
mind, and who knows, we could find
ourselves being better parents.

Alicia (Doman, ‘' 94) and Michael (‘' 94)
Hernon live in Seubenville. Michael
is Assistant Director of Financial Aid
at FUS



