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That Thou Art Mindful of Him

The Three Laws of Robotics:
1. A robot may not injure a human being or, through in-

action, allow a human being to come to harm.

». A robot must obey the orders given it by human be-
ings except where such orders would conflict with the
First Law.

3. A robot must protect its own existence, as long as such
protection does 1ot conflict with the First or Second

Law,

1.

Keith Harriman, who had for twelve years now been Director of
Rescarch at United States Robots and Mechanical Men, Inc., found
that he was not at all certain whether he was doing right. The tip of
his tongue passed over his plump but rather pale lips and it seemed
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‘o hi s .
S;E:ﬁzcl;]ufj;aL“‘lt'llelnoliog.raphlc image of the great Susan Calvin, which
z nsmungly down upon him, had never lock im L
Usually he blanked ot ¢ imay e et B before
. anked out that image of the icist in hi
ony L 1 blanked ¢ . the greatest roboticist in his-
3 sk rved him, (He tried thinki f i
s¢ she v . inking of the image
&:td }bt}t never quite succeeded.) This Hime he dic?n’t quite dafe :l{j
1“ xer long-dead gaze bored into the side of his face
5 was a d;tsadful and demeaning step he would have to take
Iimalz}l?fmte im. was Qeorge Ten, calm and waffected either by‘Har.
-b "‘-S patent uneasiness or by the image of the patron saint of
10}0&0:.3 glowing in its niche above. e
Ceff;m?n s?d, W e}z) haven't had a chance to talk this out really
: . You haven't been with us that lo ] ’ ’
long and I haven't had
good chance fo be alone with y b o discuss
: ou. But now [ w i i
the matter in some detail.” } ot 4 would Bke fo diveuss
“y srfectlv willi
. 5, i{mbpuff,gcilj,- willing to do that,” said George. “In my stay at
Y. 5. Robots, I have gathered the crisi i i
T 1208 g € crisis has somethmg to do with the
t:Yes. You know the Three Laws, of course.”
Ido” ‘
“‘}fy N . . .
- {bs; I m sure you do, But let us dig even deeper and consider the
gucc{s s;—c}: p:oblem. In two centuries of, if T may say so, considerable
.t ! BC.C 2, f : ;]:» Robots has never managed to persuade };uman beings
e gf robots. We have placed robots only where work is requiregd
ot | :ﬂmz;n beings cannot do, or in environments that human
; ag ‘ n¢ _mmccept‘ably dangerous. Robots have worked mainly i
P‘}gﬂufeﬂ]d”tha?dhg limited what we have been able to do.” o
: ¥, said (seorge Ten, “that repr ini
. . . ’ es .
within which U, 5. Robots can prospef” e @ broad Himit, and one
“NO . Leies e 5 ’
jmvm,b }ffxc{t)z S m?so;s.ﬂln L\ie first place, the boundaries set for us
tably iract. As the Moon colony, for i
- > e ¥, 1or instance, grows
“,:;;;;;ih;dted’ its demand for robots decreases and we egxpect ?:;r:
v 1e next few years, robots will be banned on the Moon This’
e re;.nc:'%tcgl on every world colonized by mankind. Secéndl
1}\0] ;;m_spc;rz[,y zs.lmposs;b]e without robots on Earth, We at U g’
n ;joes ﬁr'gﬂy; }bel:eve that human beings need robots ;and must le'arn‘
ve with thelr mechanicsl : ' i
N cal analogues if progress is to be main-
“1‘ o thev Lo W .
N i} “;h‘ci not? Mr. Harriman, you have on your desk a comput
put winch, I understand, is connected with the organization’s 1;\;11;;
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tivac. A computer is a kind of sessile robot; a robot brain not at-

tached to a bady—"
“True, but that also i

have been steadily specialized in order

telligence. A century ago we were well

gence of the most unliniited type throu
we called Machines, Those Machines Himited their action of their

own accord. Once they had solved the ecological problems that had
threatened human society, they phased themselves out. Their own
continued existence would, they reasoned, have placed them in the
role of a cruich to mankind and, since they felt this would harm
human beings, they condemned themselves by the First Law.”

“And were they not correct to do s0?”

“In my opinion, no. By their action, they reinforced mankind’s
Frankenstein complex; its gut fears that any artificial man they
created would tum upon its creator. Men fear that robots may re-

place human beings.”
“D you not fear that yourseif?”
“T know better. As long as the Three Laws of Robotics exist, they
cannot. They can serve as partners of mankind; they can share in the
great struggle to anderstand and wisely direct the laws of nature so
that together they can do more than mankind can possibly do alone;
but always in such a way that robots serve human beings.”
have shown themselves, over the course of

“RBut if the Three Laws
two centuries, to keep robots within bounds, what is the source of

the distrust of human beings for robots?”

«Well”—and Harriman’s graying hair tufted as he scratched his
head vigorously—"mostly superstition, of cousse. Unfortunately,
there are also some complexities involved that anti-robot agitators

seize upon.”
“Inyolving the Three Lawst”
“Yes The Second Law in particular. There’s no problem in the

Third Law, you see. It is aniversal. Robots must always sacrifice

themselves for human beings, any human beings.”

“Of coutse,” said George Ten.
“The First Law is perhaps less satisfactory, since it is always possi-
ble to imagine a condition in which a robot must perform either Ac-
tion A or Action B, the two being mutually exclusive, and where ei-
ther action results m harm to human beings. The robot must
therefore quickly select which action results in the least harm. To

¢ Timited, The computers used by mankind
to avoid too humanlike an in-
on the way to artificial intelli-
gh the use of great computers
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work out the positronjc paths of the robot brain in such a way as to

make that selection possible is not casy. if Action A results in harm

to a talented young artist and B results in equivalent harm to five
elderly people of no particular worth, which action should be cho.
sen.”

“Action A, said Ceorge Ten, “Harm to one Is less than harm to
five.”

“Yes, so robots have always been designed to decide. To expect 1o-
bots to make judgments of fine points such as talent, intelligence,
the general usefulness to society, has always scemed impractical,
That would delay decision to the point where the robot is effectively
Immobilized. So we go by numbers. Fortunately, we might expect
crises in which robots must make such decisions o be few.. .. But
then that brings us to the Second Law.”

“The Law of Obedicnce.”

“Yes. The necessity of obedience is constant, A robot may exist for
bwenty years without ever having to act quickly to prevent harm to a
human being, or find itself faced with the necessity of risking its own
destruction. In all that time, however, it will be constantly obeying
orders. . . . Whose orders?”

“Those of a hunan being.” _ _

“Any human being? How do you judge a human being so as to
know whether to obey or not? \What is man, that thou art mindful
of him, Ceorge?”

George hesitated at that,

Harriman said hurriedly, “A Biblical quotation. That doesn’t mat-
ter. I mean, must a robot follow the orders of a child; or of an idiot;
or of a criminal; or of a perfeetly decent intelligent man who hap-
pens to be inexpert and therefore ignorant of the undesirable conse-
quences of his order? And if two human beings give a robot con-
flicting orders, which does the robot follow?”

“In two hundred years,” said George Ten, “have not these prob-
lems arisen and been solved?”

"*No,” said Harriman, shaking his head violently. “We have been
hampered by the very fact that our robots have been used only in
specialized environments ouf in space, where the men who dealt
with them were experts in their field. There were no children, no id-
10ts, mo criminals, no well-meaning ignoramuses present. Even so,
there were occasions when damage was done by foolish or merely
unthinking orders. Such damage in specialized and limited environ-
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ents could be contained. On Earth, hgwever, robots Zzyt;t hzg

;l:g;ment So those against robots maintain, and, damn it, they

right.” '
“Then you must mser

tronic brain.” dels in which the
. n to reproduce JG mo .

Exactly. V\]; };z: T{%gmn beigg with regard to sex, age, _sqc_xal
very 1 responsibility

¢ the capacity for judgment into the posi-

robot can weig ) : gard to
and professional position, intelligence, maturty, socia

and so on.” .
“How w that affect the Three Lawsi -
“I’T{*E:;;T?ii]idmw not at all. Even the most valuable roi;)ot_ musr}tjr};:'laet

. himself for the sake of the most useless human being. ot
oot be § d with. The First Law is affected only where alter

ot be tampere ‘ o alter
fli:;fe actions Ijvi]l all do harm. The quality of the human being

i e considered, provided there 1s
V'Dlve? jS :ce}i] isdg%:er?: zﬁgt{h?gz;? for it, WhiCl.'l will not be oft;zi
%‘?}1: S(e):cosnd L]aw will be most deeply modified, 'Slmlfe ei\éerzrpt%tzxi .
obedience must involve judgment. The robot wﬂ. e‘li };e fo o ;aj
except where the First Law is also involved, but it will obey
tionally.”
“But the judgments w
“Very. The necessity

i licated.”
hich are required are very comp
oécmaking such judgments slowed the reac-

. . e
tons of our first couple of models to the point of 13{3{313!312112/; :SO
roved matters in the later models at the cost of mtro g
P 7

many pathways that the robot’s brain became far too unwieldy. In

our last couple of model
"The robot doesn’t have to mak

s, however, I think we have what we want.
' make an instant judgment of the worth of

i i . 1t begins by obeying all
ing and the value of its crders ‘ |
iuhr?}:;a%gignsgas any ordinary robot would and thep it learns. A

i 3 hild at
tobot grows, learns and matures. It 18 the equivalent of a chi

isi i however, it
first and must be under constant supervisicn. As it grows, \

W Vi i arth’s society.
can, more and more, be allowed, unsuper ised, into Earth
¥

i it is a full member of that society.” i
Flgglgéli; gl?s answers the objections of those who oppose robots.

: 1
“No.” said Harriman angrily. “Now they raise others. They wi

ig] d this
not accept judgments. A robot, they say, has no right to brand thi

i ' i ference
person or that as inferior. By accepting the orders of A in prete

to that of B, B is branded as of less consequence than A and his

human rights arc violated.” )
“What is the answer to that?
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“There is none. T am givi ”
: ne. I ing up.
I see” e
“As far as 1 myself :
Geoneer yselt am concerned. . . . Instead, T tum to vou,
“To me?” George Ten’s voi
o me? ge Ten’s voice remained level i
sulgné‘ise it 1t but it did not affect him outwardly "‘@E;et:;iei”mlld
wantj:};h? ¥ou are not a man,” said Harriman tensely. “I told you T
nt © ots to be the partners of human beings, I w .
vant gs. I want you to be
George Ten raised hi
] is hands and spread them, pal i
an“(;ddly human gesture. “What can I do?” © pems outward, in
ts § / i
er C;;?:;g tg dx,to;l, perhaps, ﬂéat you can do nothing, George. You
. Ot iong ago, and you are still a child :
signed to be not overfull of original i o
j original information—j
e o e e enfull lon—it was why I have
. e sitnafion to you in such detail~.
10om for growth. But 1 i mind ondl yom il comne
. you will grow in mind and you wi
oom o ( and you will come
ii&; f;;dgp;;r?ch the problem from a non-humanystandpoint “Ei;{::
¢ solution, you, from your own oth i .
ety o o0, § our er standpoint, may see one.”
My brain is -desi
be e 16 5 , My man-designed. In what way can it
“'YO AT o e
o Cl.; arc] "i:ha latest of the JG models, George. Your brain is the
most « mplicated we have yet designed, in some ways more subil
con psicatfzd than that of the old giant Machines. Tt is open-en ’ec}{
tion, Rartm‘glon a human basis, may—no, will—grow in in diq
Thrée gmammg always within the insurmountable boundariesy of ;;3;'
.aws, you may vet b
hinking y yet become thoroughly non-human in your
“Do I know enon
gh about human beings to a i
X bout roach
lelil Or?tzonally? About their history? Thejr psycholo%l;?" s prob
“\vcourse not. But you will learn as rapidly as you can,”
o~ 11T have help, Mr. Harriman?” .
o y;} il:lis is exz tirely between ourselves. No one else knows of this
\ St not mention this project i i
UL é: Robots or elsewhere.” project 0 sny human being, ether at
eorge Ten said, “Are we doi
B . oing wron
sccl;to keep the matter secret?” ; s
“INo. But a robot solution wi
. ; will not be 1
e b accepted, precisely b
ot In origin, Any suggested solution you hal*je you ywﬂ?ci;lrss

Mr. Harriman, that you
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over o me; and if it secms valuable to me, I will present it. No one
will ever know it came from you.”
“In the light of what you have said earlier,” said George Ten

calmly, “this is the correct procedure. . . . When do T start?”
“Right now. I will sce to it that you have all the necessary films

for scanning.”

id.

Harriman sat alone. In the artificially 1t interior of his office, there
was 1o indication fthat it had grown dark outside. He had no real
sense that three hours had passed since he had taken George Ten
back to his cubicle and Jeft him there with the first film references.

He was now merely alone with the ghost of Susan Calvin, the
brilliant roboticist who had, virtually single-handed, built up the
positronic robot from a massive toy to man’s most delicate and versa-
Hle instrument; so delicate and yersatile that man dared not use it,

out of envy and fear.

Tt was over a century now since she had died. The problem of the
Frankenstein complex had existed in her time, and she had never
solved it. She had never tried to solve if, for there had been no need.
Robotics had expanded in her day with the needs of space explora-

tion.
Tt was the very success of the robots that had lessened man’s need

for them and had left Harriman, in these latter fimes—
But would Susan Calvin have turned to robots for help. Surely,

she would have—
And he sat there long into the night.

2.

Maxwell Robertson was the majority stockholder of U. 5. Robots
and in that sense its controiler. He was by no means an impressive
erson in appearance, He was well into middle age, rather pudgy,
and had a habit of chewing on the right corner of his lower lip when
disturbed.
Yet in his two decades of association
had developed a way of handlinig thermn.
giving in, smiling, and always managing to' gain time.

with government figures he
He tended to use sofiness,
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It was growing harder. Gunnar Eisenmuth was a large reason for
its having grown harder. In the series of Global Conservers, whose

R

power had been second only to that of the Global Executive during

the past century, Eisenmuth hewed most closely to the harder edge
of the gray area of compromise. He was the first Conserver who had

not been American by birth and though it could not be demon- |

strated in any way that the archaic name of U. S. Robots evoked his

hostility, everyone at U. S. Robots believed that.

There had been a suggestion, by no means the first that year—-cr
that generation—that the corporate name be changed to World Ro-
bots, but Robertson would never allow that. The company had been
originally built with American capital, American brains, and Ameri-
can labor, and though the company had long been worldwide in
scope and nature, the name would bear witness to its origin as long
as he was in control.

Eisenmuth was a tall man whose long sad face was coarsely tex-
tured and coarsely featured. He spoke Global with a pronounced
American accent, although he had never been in the United Staies
prior to his taking office,

"It seems perfectly clear to me, Mr. Robertson, There is no
dificulty. The products of your company are always rented, never
sold. If the rented property on the Moon is now no longer needed, it
is up to you to receive the products back and transfer them.”

“Yes, Conserver, but where? It would be against the law to bring
them to Harth without a government permit and that has been de-
nied.” '

“They would be of no use to you here. You can take them to Mer-
cury or to the asteroids.”

“What would we do with them there?”

Eisenmuth shrugged. “The ingenious men of your company will
think of something.”

Robertson shook his head. “It would represent an enormous loss
for the company.”

“I'm afraid it would,” said Eisenmuth, unmoved. “I understand
the company has been in poor financial condition for several
now,”

“Largely because of government imposed ‘restrictions, Conserver.”

“You must be realistic, Mr. Robertson, You know that the climate
of public opinion is increasingly against robots.”

years

g e
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“Wrongly so, Conserver.”
“But so, nevertheless. It may

i i f course.
erely a suggestien, O . L von
i E‘?Youz suggistions have force, Conserver. Is it necessary to y

i lved the ecological crisis?”
Machines, a century ago, S0 ; W
7th:il“‘ti’{;rxllnrsure: mankind is grateful, but that was a long tllm:ha%omxt
ow Hve in alliance with nature, however uncomfortable tha g
TIow

i ~ is dim.”
be at times, and the past s ‘
“You mean what have we done for mankin
“I suppose T do.” ‘
“Surely we can’t be expected to hq”
without enormous losses. We need time.
“How much?” ' §
“IJow much can you give us?
“Jt’s not up to me.
Robertson said softly. ™ <
How much Hime can you give mer

E‘ H ] f
ISEIllnuth s EXPI@SSlOI‘l was t at o]
8.1 Ulatl 118 1 th!tlk yOﬂ can COUIlt 011 t\r\ro )‘CEIS I].]. be fIank. Ille
caic O .

i f
Global government intends to take over the firm and1 phasz ::3 osglezz
if gou don’t do it by then yourse}f, more or ess.d 1d unlese
zgieir; isya vast turn in public opinion, which T greatly dou

hook his head.
S I?‘DTWO years, then,” said Robertson softly.

be wiser to liquidate the company. It

»

d lately?”

widate instantaneously; not

“\Ve are alone. We need play no games.

4 man retreating into inner

2a.

is thinking and it

Robertson sat alone. There was no purpose totl'u; St‘rg;l;r;%ertmns

had degenerated into retrospection. Four generation  Robertsons

. b gd d the finn. None of them was a roboticist.  had been
iy Lanning and Bogert and, most of ali, most of all, 1;3

Cal 'SuCh 1‘?3 | a:il magde U. S. Robots what it was, but slurely t"rg c;ur

%tziéisoh; provided the climate that had made it possible for

them to do their work.
Without U. 5. Robo’cs,.
progressed into deepening dlsgster.
chines that had for a generation ste
and shoals of history.
And now for that, he was

1d have
the Twenty-first Century wou (
e That }it didn’t was due to the Ma—
ered mankind through the rapids

givén two years. What could be done in
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two years to overcome the insu judi
v 3 perable prejudices of ind?
didn’t know. o ankindr e
Hfirnm;m had spoken hopefully of new ideas but would go into no
details. Just as well, for Robertson would have understood none of it
: .But' w}-xat could }‘Iarriman do anyway? What had anyone ever
n':Tone against man's intense antipathy toward the imitation. Noth-
ll‘ig“ ‘
Robertson drifted into a half sleep in which no inspiration came.

3.

Haﬂ'i‘man said, “You have it all now, George Ten. You have had
everything I could think of that is at all applicable to the problem
As farh as sheer mass of information is concerned, you have stored.
more m your yetnory conceming human beings and their ways, past
.;m‘dr present, than I have, or than any human being could have »

“That is very likely.” ’

::Is there anything more that you need, in your own opinion?”

As far as information is concerned, I find no obvious gaps ‘ There
may be matters unimagined at the boundaries. T cannot te:H But
that would be true no matter how large a circle of informaf:'io I
took in.” ’

“True. Nor do we have time to take in information forever
Robertson has told me that we only have two years, and a quarter oé
one of those years has passed. Can you suggest anv’%hing?”q

zl%t the moment, Mr, Harviman, nothing, T muét weigh the infor-
mation and for that purpose 1 could use help,”

“From me?”
, “No. Most particularly, not from you. You are a human being, of
intense qualifications, and whatever you say may have the flitl 1
torce of an order and may inhibit my considerations, Nor an Pcath:r
human being, for the same reason, especially since you haveyforbid
den me to communicate with any.” —

“But in that case, George, what help?”

“From another robot, Mr. Harriman.”

“What other tobot?”
: the'ltf;};ctrg, z}gjj?fsrs of the JC series which were constructed. 1 am
“The earlier ones were useless, experimental—”

R
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“Mr. Harriman, George Nine exists.”

“Well, but what use will he be? He is very much like you except
for certain lacks. You are comsiderably the more versatile of the
two.”

“{ am certain of that,” said George Ten. FHe nodded his head in a
grave gesture, “Nevertheless, as soon as I create a line of thought,
fhe mere fact that T have created it commends it to me and I find it
difficult to abandon it. If I can, after the development of a line of
thought, express it to George Nine, he would consider it without
having fixst created it. He would therefore view it without prior bent.
He might see gaps and shortcomings that 1 might not.”

Harriman smiled. “Two heads are better than one, in other words,
eh, George?”

“If by that, Mr. Harriman,
head apiece, yes.”

“Right. Is there anything else you want?”
“Ves. Something more than films. I have viewed much concerning

human beings and their world. I have seen human beings here at
U. S. Robots and can check my interpretation of what I have viewed
against direct sensory impressions. Not so concerning the physical
world. I have never seen it and my viewing is quite enough to tell me
that my surroundings here are by no means representative of it. 1
would like to see it.”

“The physical world?” Harriman seemed stunned at the enormity
of the thought for a moment. “Surely you don’t suggest 1 take you
outside the grounds of U. S. Robots?”

“Yes, that is my suggestion.”

“That’s illegal at any time. In

would be fatal.” _
“If we arc detected, ves. I do not suggest you take me to a city or

even to a dwelling place of human beings. would like fo see some
open region, without human beings.”

“That, too, is illegal.”

“If we are caught. Need we be?”

Harriman said, “How essential is this, George?”

“T cannot tell, but it seems to me it wounld be useful.”

“Do you have something in mind?”

George Ten seemed to hesitate. “I cannot tell. It seems to me that
I might have something in mind if certain areas of uncertainty were

reduced.”

you mean two individuals with one

the climate of opinion today, it
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“Well, let me think about it. And meanwhile, T'l! check out

George Nine and arrange to have you occupy a single cubicle. That |

at least can be done without trouble.”

3a.

George Ten sat alone.

. He ?.cc?pted statements tentatively, put them together, and drew |
conciusion; over and over again; and from conclusions built other .::

statements which he acce
‘ pted and tested and found a contradicti
and rejected; or not, and tentatively accepted further e

At none of the conclusions he reached did he feel wonder, -

surprise, satisfaction; merely a note of plus or minus

4.
Harriman's tension was not noti
. i ticeably decreased ¢
haici made a silent downward Ianding on Robertson’s eszz?e s they
. obexéson had countersigned the order making the dyna‘—foﬂ*avail—
fa]]? a}?ad t}g}e sz}elnt aircraft, moving as easily vertically as horizon-
» 1ad been large enough to camry th  wei i
' (}e(zl:ge Ten, and, of course, the pilot, % fhe welght of Hamiman,
Cat( 1! he élyna-foﬂ. itself was one of the consequences of the Machine-
ﬁoz %::e mvention of the proton micro-pile which supplied poltu
- encigy in small doses. Nothing had b ' -
equal importance to man’s comfor - s o o
. _ t-—Harriman’s lips i
th% Itlhoughtm_—and yet it had not earned gratitude for ’(P} ggﬁ%ﬁi )&1t
Robe:tszg ﬂltglét }Eeéwgen the grounds of U. S, Robots and .the
estate had been the tricky part. Had th
then, the presence of a robo ould have mest s ot PP
t aboard would have m
complications, It would be the same ok T ot 1t
licat : on the way back. The e it-
:g, ;f; I;ljlgléf_‘ be argued—it would be argued——xzzas part of thsetagjolg-
oty of U. 8. Ro??ots and on that property, robots properl
ed, might remain. ’ PR SR
I'he pilot looked back and his eyes rested with gingerly briefness

on George Ten. “Yo
e tou want to get out at all, Mr, Harriman?”

“It, too?”

“Oh, yes.” Then, just a bi i L
with Lo » just a bit sardonically, “I won’t leave you alone

73

George Ten descended first and Harriman followed. They had -
come down on the foil-port and not too far off was the garden. It
was quite 2 showplace and Harriman suspected that Robertson used
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juvenile hormone to control insect lite without regard to environ-

mental formulas.

“Come, George,” said Harriman. “Let me show you.”

Together they walked toward the garden.

George said, “It is a little as T have imaged it. My eyes are not
properly designed to detect wavelength differences, so I may not rec-
ognize different objects by that alone.”

“I trust you are not distressed at being color-blind. We needed too
many positronic paths for your sense of judgment and were unable
to spare any for sense of color. In the future—if there is a future—"

“I understand, Mr. Harriman. Enough differences remain to show
me that there are here many different forms of plant life.”

“Undoubtedly. Dozens.”

“And each coequal with man, biologically.”

“Each is a separate species, yes. There are millions of species of liv-
ing creatures.”

“Of which the human being forms but one.”

“By far the most important to human beings, however.”

“And to me, Mr. Harriman. But I speak in the biological sense.”

“I undesstand.”

“Y ife, then, viewed through zll its forms, is incredibly complex.”

“Yes, George, that’s the crux of the problem. What man does for
his own desires and comforts affects the complex total-oflife, the
ecology, and his short-term gains can bring long-term disadvantages.
The Machines taught us to set up a human society which would
minimize that, but the near-disaster of the early Twenty-first Century
has left mankind suspicious of innovations. That, added to its special

fear of robots—"
“f ynderstand, Mr, Harriman. . . . That is an example of animal

life, I feel certain.”
“That is a squirrel; one of many species of squirrels.”
The tail of the squirre] flirted as it passed to the other side of the
tree,
“And this,” said George, his arm moving with flashing speed, “is a
tiny thing indeed.” He held it between his fingers and peered at it.
“It is an insect, some sort of beetle, There are thousands of species

of beetles.”
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self?”

i€
As co : i
e oy mplletc, an?_ ndependent an organism as any other, within
ccology. There are smaller i i :
o ok 1 1 organisms still; many too small
{4
A at is g free. is g ;
nd that is a tree, is it not? And it is hard to the touch—"

4a.
i

Lo 1515 ﬁl]):lc(); sat_ n!](‘)ﬂ(,’. He ?VOUI(! have liked to stretch his own legs
po oo ? im feeling of safety kept him in the dyna-foil. If that ri-
o en out'of control, he intended to take off at once Bu;: h
0?I he tell if it went out of control? - o
s ;ﬁl;a?{ s}c—):en ma!ny rlobats. That was unavoidable considering he
e ]abémfo f"thSOD :1 private pilot. Always, though, they had beei in
AL el I1Es an \’\'HI'Q]!OUSCS ‘«".'hCI’C e i
sp%cmhsts in the neighborhood. ? Fhey belongad, with many
rgbb??wjn)r. Harriman was a specialist. None better, they said. But a
rove t ch was n%h;:re 1o robot ought to be; on Earth; in the- open
D move— He wouldn't risk his s elli ;
about this—but it wasn't right. \ oo Job by eling anyone

5.
Ge v T iy ey
of Wifartg(i }J; ::cszéiil ;{he’ Jﬁifns i hav;—: viewed are accurate in terms
Nine?” - Have you completed those I selected for you,
knez Cti) ljlqnlf ie?rge Nine. The two robots sat stiffly, face to face
have told thél ike an mﬂmge and its reflection. Dr. Harriman couldj
SN diﬁer@nn. apart at a glancg, for he was acquainted with the
conld talk b tlccs mE physical d»cszgn‘ If he could not see them, but
what Toss cert;iﬁl’ 1? §0u1§1 still till them apart, though with s:)me«
different § hl }f, or George Nine's responses would be subil
rom & ose produced by the substantially more intri Y
Paiicrr;;d positronic brain paths of George Ten Y more intricately
n a8e.” gai Y e )
Wil . a;;r‘iiglts(,,husaipd G}e?rge Iren, give me your reactions to what I
regard robot ; .mfm iblngs fear and distrust robots because thev
R s} as competitors. How may that be prevented?” ’
s ngj)t 1¢ flee%mg of competitivencss,” said George Mine, “b
ping the robot as somcthing other than a human being.” > DY

WL omcds i Joe .
Vith cach individual beetle as alive as the squirrel and as your-
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“Yet the essence of a robot is its positronic replication of life. A
lifc in & shape not associated with life might arouse

The Bicentennial Man and Other Stories

replication of
horror.”

~ “There are two million species of life forms. C
3 the shape rather than that of a human being.”
i “Which of all those species?”

. George Nine's thought processes proceeded noiselessly for some
three seconds. “One large enough to contain 2 positronic brain, but
 one not possessing unpleasant associations for human beings.”

“No form of land life has a braincase large enough for a positronic
brain but an elephant, which T have not seen, but which is described
. as very large, and therefore frightening to man. How would you meet
' this dilemma?”

“Mimic a life form no larger than a man

lhoose one of those

but enlarge the brain-

case.”
George Ten said, “A small horse, then, or a large dog, would you

| say? Both horses and dogs have long histories of association with
* human beings.”
“Then that is well.”
“But consider— A 10
human intelligence. if there w
. and reason like a human bei
| there, too. Human beings might
.~ angry at such unexpected competit
; lower form of life.”
! Ceorge Nine said, “Make the positroni
! the robot less nearly intelligent.”
| “The complexity bottleneck of the positronic brain rests in the
| Three Laws. A less complex brain could not possess the Three Laws
| in full measure.”
v Ceorge Nine said at once, “That cannot be done.”
b George Ten said, “I have also come to a dead end there. That,
' then, is mot a personal peculiarity in my own line of thought and
way of thinking. Let us start again. . . . Under what conditions
might the Third Law not be necessary?”
. George Nine stirred as if the question were difficult and danger-
% ous. But he said, “If a 1obot were never placed in a position of dan-
ger to itself; or if a rohot were so easily replaceable that it did not

matter whether it were destroyed or not.” '

bot with a positronic brain would mimic
ere a horse or a dog that could speak
ng, there would be competitiveness
be all the more distrustful and
ion from what they consider a

¢ brain less complex, and
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“And under wh: iti ig :
oy r what conditions might the Second Law not be neces
’ Gegrge Nine’s voice sounded a bit hoarse. “If a robot were de
:;g;fsﬁs"zo Cz;egfponci anfomatically to certain stimuli with fixed re
and 17 nothing else were i N |

et b et g expected of it, so that no order need|
“And under what conditions” \

: §"{George Ten pa —“might!

the First Law not be necessary?” ® paused here mlght’z
. ﬁ;orgﬁe Nine paused longer and his words came in a low whisper,
f the ; xed responses were such as never to entail danger to hum '
beings. -
. Imagme, _then', a pos‘ii"ronic brain that guides only a few responses |
otcertau_l stimuli and s simply and cheaply made—so that it does?g
rot I\sr;equlre the Three Laws, How large need it be?”
" lot at all large. Depending on the responses demanded, it might :
weigh a hundred grams, one gram, one milligram.” , E
Your thoughts accord with mine. I shall see Dr, Harriman.” .

5a. ,

George Nine sat alone. He
: . went over and over the questions and |
:ﬁg’»’;ﬁr& Il;li]:er? wasbna way in which he could change tgem Anda;:et
ought of a robot of any kind, of any si .

i . y size, of any shape, of :

purpose, with: ; i i e baaey |
fee?ijng, 2 out the Three Laws, left him with an odd, discharged |
He found it difficult to move. §

‘ . Surely George T imi ]
action. Vet h.e had risen from his seat gasiiy, e e bad a similar xe-/

3

6.
Wi;t] E.d been a year ._emci‘ a half since Robertson had been closeted '
i isenmuth in private conversation. In that interval, the robots °
Ri ! ;e}x; Sake.n off the Moon and all the farflung activities of U. S,
o g a w1th§:red. What money Robertson had been able to raise‘
o een t}}:llac]ed mlto this one quixotic venture of Harriman's

was the last throw of the dice, here in his own . :

. , arden. A :

age, Harniman had taken the robot here—George Tex% then]ast };i{
:rolbot that U. §. Robots had manufactured. Now 1. ir |
with something else—— + o Haiman wes hete |

Harriman seemed to be radiating confidence. He was talking easily :

* curiosity,

I narrow tube; the eyes were
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with Fisenmuth, and Robertson wondered if he really felt the
confidence he seemed to have, He must. In Robertson’s experience,
Harriman was no acfor.

Fisenmuth left Harriman, smiling, and came up to Robertson,
Eisenmuth’s smile vanished at once. “Good morming, Robertson,”
he said. “What is your man up to?”

“This is his show,” said Robertson evenly. “T'll leave it to him.”

Harriman called out, “I am ready, Conserver.”

“With what, Harriman?”

“With my robot, sir.”
“Your robot?” said Eisenmuth. “You have a robot here?” He

looked about with a stern disapproval that yet had an admixture of
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«This is U. S. Robots’ property, Conserver. At least we consider it

as such.”
“And where is the robot, Dr. Harriman?”
“In my pocket, Conserver,” said Harriman cheerfully.
What came out of a capacious jacket pocket was a small glass jar.
“That?”" said Eisenmuth incredulously.
“No, Conserver,” said Harriman. “This!”
From the other pocket came out an object some five inches long

and roughly in the shape of a bird. In place of the beak, there was a
large; and the tail was an exhaust chan-

nel.
Eisenmuth’s thick eyebrows drew together. “Do you intend a seri-

ous demonstration of some sort, Dr. Harriman, or are you mad?”

“Be patient for a few minutes, Conserver,” said Harriman. “A
robot in the shape of a bird is none the less a robot for that. And the
positronic brain it possesses is no less delicate for being tiny. This
other object I hold is a jar of fruit flies. There are fifty fruit fiies in it

which will be released.”

“And_”

“The robo-bird will catch them. Will you do the honors, sir?”

Harriman handed the jar to Eisenmuth, who stared at it, then at
those around him, some officials from U. 8. Robots, others his own
aides. Harriman waited patiently.

Eisenmuth opened the jar, then shook it.
Harriman said softly to the robo-bird resting on the palm of his

right hand, “Go!”

The robo-bird was gone. It was a whizz through the air, with no
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blur of wings, only the ki f
only nv work
it 3 y workings of an uwnusually small proton
It could be seen now and then i
e be W en in a small momentary hover and
il;zz \:: wlgr{r}ed on agta;m. All over the garden, in an intg:ate pattem
ew, anc then was back in Harriman'’s palm, faint]

" . warnm, A
pcél{et alppegrcd.m the palm, too, like 2 bird c{r0ppin}é o A& sl
. fnmnan said, “You are welcome to study the robo-bird, Con-
tfl:\;c,r,} z'md.to arrange demonstrations on your own terms. The fact is
ﬂza Fus l]nré will p;clzk up fruit flies unerringly, only those, only the

ne species Drosophila melanogaster; pick them up, kill them, and
compress them for disposition.” - ’ o

}:‘_.ISE‘I‘lmkltE} reached out his hand and touched
gegzy, .And therefore, Mr. Harriman? Do go on.”

amman said, “We cannot control insects effectively without

the robo-bird gin-

iarge areas without being consumed. They can be as specific as we b
are t0 make them—a different robo-bird for each species. They‘

judge Ih>y size, shape, color, sound, behavior pattera. ‘They might even
conceivably use molecular detection—smell, in other words.”

Eisenmuth said, “You would still be interfe ring with the ecology.|

Tlfv f.m'it flies have a natural life cycle that would be disrupted.”

. ClJ.eimzmslriy_. We are adding a natural enemy to the fruitfly life

%}Ze \ gnf;) fwhxc‘h cannot go wrong. If the fraitfly supply runs short
robo-bird simply does nothing. It does not multiply; it does not’

H ! Ilot de\y‘ 1 i 1 i

::Can it be called back?”
-, t{)f ciuz{;e. We can b_ﬂild robo-animals to dispose of any pest. For
tat matter, we can build robo-animals to accomplish constructive

purposes within the pattern of the ecology. Although we do not an-

Heimate £ . T
mc;iage the need, there is'r}othmg inconceivable in the possibility of
obo-bees de'szgned to fertilize specific plants, or robo-earthworms de-

sxg‘ned to mix the soil. Whatever you wish—"

‘But why?”
. Eoﬂ c;o what we have never done before. To adjust the ecology to
o ;‘ni,ztt_c s by stg'fngthc::nmg its parts rather than disrupting it
Don't }ﬁf)u licec?{ izverl since the Machines put an end to the ecollo;;y

sis, mankind has lived in an uneasy ¢ i i

102 1 has lived y truce with nature, afraid t

move in any direction. This has been stultifying us, making: a kind o[;

riski J ] .
;sin% d}image o the e-collogy. Chemical insecticides are too broad;
juventie hormones too limited. The robo-bird, however, can presr—;-rve’i

! within him. Though

‘ .; that he didn’t want to be. He was in
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itellectual coward of humanity so that he begins to mistrust all
- scientific advance, all change.”

Fisenmuth said, with an edge of hostility, “You offer us this, do
you, in exchange for permission to continue with your program of
| robots—1 mean ordinary, man-shaped ones?”

' “Not” Harriman gestured violently, “That is over. It has served its
| purpose. It has taught us enough about positronic brains to make it
: possible for us to cram enough pathways into a tiny brain to make a
| robo-bird. We can tum to such things now and be prosperous
. enough. U. 5. Robots will supply the necessary knowledge and skill
L and we will work in complete cooperation with the Department of
' Global Conservation. We will prosper. You will prosper. Mankind

+ will prosper.”
Fisenmuth was silent, thinking, When it was all over—

6a.

Fisenmuth sat alone.
He found himself believing. He found excitement welling up
U. S. Robots might be the hands, the govern-

' ment would be the directing mind. He himself would be the direct-

ing mind.
1f he remained in office ave

would be time enough to see the
. come accepted; ten more years, an
{ with it indissolubly.
b Was it a disgrace to want fo be remembered for a great and
+ worthy revolution in the condition of man and the globe?
;

more years, as he well might, that
robotic support of the ecology be-
d his own name would be linked

7.,
Robertson had not been on the grounds of U. 5. Robots proper
b since the day of the demonstration. Part of the reason had been his
© more or less constant conferences at the Global Executive Mansion,
| Fortunately, Harriman had been with him, for most of the time he

| would, if left to himself, not have known what to say.

The rest of the reason for not having been at U. §. Robots was
his own house now, with Har-

]

T oriman,

He felt an unreasoning awe of Harriman. Harriman's expertise in
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;Obogz% ‘hcad never been in guestion, but the man had, at a stroke
ave . 5. Robots from certaln extinction, and somehow—Robert®
$0m feitﬁl—»the man hadn’t had it in him. And yet—
‘E;Ee said, “You're not superstitious, are you, Harriman?” ,
i iz what way, Mr. Robertson?” i
“You don't think t ; : i i %
s hat some aura is left behind by someone who is;
Harriman licked his 1i i i
i : ps. Somehow he didn't h “You!
mean dusan Calvin, sie?” e to ask YOH?
o Y:eli}' of course,” said i'{obertscn hesitantly. “We're in the businessg
maxing worms and birds and bugs now. What would sh 214
feel disgraced.” T
y NH&z;nmzm made 2 visible effort not to laugh. “A robot is a robot,’
hl. orm of mau, it will do as directed and labor on behalf of the
ujifln,bemg and that is the important thing,”
No"—peevishly. “T isn't g
a1 ¥ hat isn't so. I can’t make myself believe
“It is so, Mr. Robertson,” sat i {
o ape 30 ML B er scm,1 ?dld Harriman earnestly. “We are going:
; orld, you and i, that will begin, at last, t i
_ _ ‘ , , to tak -
;t;c])jnlftzobcltts {f some kind for granted. The average man mayefficr)s!a
'obot that looks like 2 man and that seems | i
bot it _ a s intelligent enough to re
?IA;::C lhmz, but he Wllﬁ have no fear of a robot thagt looks likge a%irred
:‘inn t;tlaig d{)?s m})thmg more than eat bugs for his benefit. Then
‘entually, after he stops being afraid of i ,
being afid ol e g alraid of some robots, he will stop
Q bots. He will be so used t i |
robo-bee and a robo-wo 1 strd rOb'O—blrd el
robo-bee ar worm that a robo-man will strike him as but ané?
hisR;l:é:i‘csaondIooliiddsh?rpiir at the other. He put his hands be'hindg
« and walked the length of the room with qui
steps. He walked back and look i i hervons
; ed at H in, i %
Yowee bocn planmie arriman again. “Is this whati
. i’:s, and;c even though we dismantle all our humanoid robots we:
“n ep ad ew gf the most advanced of our experimental moéels?
: 8o on designing additional ones, still more advanced, to be read |
or the day that will surely come.” , .

Qdry : . .
? § : L
i 28 er ent i—}arl’l a1 1 t‘hat wWe 3are (] ]]{! no moie :
V IT% » I t bu :

tho;fznacii j«vedwon’_t. There is nothing that says we can’t keep a few of
ready built as long as they never leave the factory, There is
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nothing that says we can’t design positronic brains on paper, or
prepare brain models for testing.”

“How do we explain doing so, though? We will surely be caught
at it.”

“Tf we are, then we can explain we are doing it in order to develop
principles that will make it possible to prepare more complex micro-
brains for the new animal robots we are making. We will even be
telling the truth.”

Robertson muttered, “Let me take a walk outside. I want to think
about this, No, you stay here. I want to think about it myself.”

7a.

Harriman sat alone. He was ebullient. It would surely work, There
was no mistaking the eagerness with which one government official
after another had seized on the program once it had been explained.

How was it possible that no one at U. 5. Robots had ever thought
of such a thing? Not even the great Susan Calvin had ever thought
brains in terms of living creatures othet than human.

mankind would make the necessary retreat from the
eat, that would lead to a return

of positronic
But now,

humanoid robot, a temporary retr
ender conditions in which fear would be aholished at last. And then,

with the aid and partnership of 2 positronic brain roughly equivalent
to man’s own, and existing only (thanks to the Three Laws) to serve
man; and backed by a robot-supported ecology, t00; what might the

human race not accomplish
For one short moment, he remembered that it was George Ten

who had explained the nature and purpose of the robot-supported
ecology, and then he put the thought away angrily. George Ten had
produced the answer because he, Harriman, had ordered him to do
so and had supplied the data and surroundings required. The credit
was no more George Ten’s than it would have been a slide rule’s.

8.

George Ten and George Nine sat side by side in parallel. Neither
moved, They sat so for months at a time between those occasions
when Harriman activated them for, consultation. They would sit so,
George Ten dispassionately realized, perhaps for many years.
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Th i i
¢ proton micro-pile would, of course, continue o power them

and keep the positronic brain paths going with that minimum inten;

s;ty required to keep them operative, Tt would continue to do
t"srrough‘all the periods of inactivity to come. ;
g]efh? s;}tuahon ;vas rather analogous to what might be described as%
sieep in numan beings, but there were no d
oo muman beie gf t cre reams. The awareness of
George Nine was limited, slow, and s i
WI};t there was of it was of the real world, ’ ’ pasmocic, b
EIShey could talk to each other occasionally in barely heard whis
fand,ojn word‘;r syllable now, another at another time, whenever the
positronic surges briefly intensified
¢ ' above the necessary !
fzhrgsho]d._ I'o cach it seemed a connected conversation carried og I}
a gq}upmcnng passage of time. "
W;\i\i’hy ;rc we 507" whispered George Nine.
1¢ human beings will not acce i
a huma, : pt us otherwige,” i
ij‘orge Teun, “They will, someday.” " Whispered
“When?”
e‘:.sin lsnme years. The exact time does not matter, Man does po
x5t alone but is part of an enormously complex pattern of life

forms When enon i ;
. i h of il ici :
accepted” g that pattern is roboticized, then we will be
“And then what?”
Even in the long-draw :
_ g-drawn-ouf stuttering fashion of th i
thire }was an abnormally long pause aftger that ¢ conversation,
are i "“_‘fv (c’je”rge Ten whispered, “Let me test your thinking. You ?
deci dqem?]f,e} to Jeamn to apply the Second Law properly. You must &
fhere & o lccojuémf an "Smg to obey and which not to obey when |
: 1ct in orders, Or whether to obey a k i :
_ um -
an;‘;\/hat IC?USt you do, fundamentally, to accom}}r)lish thaé;l?q” being
“Hmuitg cfine the term ‘human being,” ” whispered George Nine
e gwt:”)f z“ appearance? 1332 composition? By size and shape?” o
may be intclli;ci];mantiemgs O 2l external appeaances, one
LS -LUgent, another stupid; one may be educated e o |
norant; one may he mature, anofh ay cated, another ig-
) . e ' i
sible, another malevolent.” r childish; one may be respon- ]
“;3;]16?1 ow do you define a human being?”
e 1;;11 the S;t*}cond Law directs me to obey a human being, T must "
mean that [ must obey a human being ; ’
o - _ who is fit by mind, |
character, and knowledge to give me that or dbera and wher{i n;igfé '
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. than one human being is involved, the one among them who is most

fit by mind, character, and knowledge to give that order.”
“And in that case, how will you obey the First Law?”
“By saving all human beings from harm, and by never, through in-

. action, allowing any human being to come to harm. Yet if by each of

all possible actions, some human beings will come to harm, then to
40 act as to insure that the human being most fit by mind, character,
and knowledge will suffer the least harm.”

“Your thoughts accord with mine,” whispered George Ten. “Now
T must ask the question for which I originally requested your com-
pany. It is something I dare not judge myself. I must have your judg-
ment, that of someone outside the circle of my own thoughts. . . .
Of the reasoning individuals you have met, who possesses the mind,
character, and knowledge that you find superior to the rest, disre-
garding shape and form since that is irrelevant?”

“You,” whispered George Nine.
“But 1 am a robot. There is in your brain paths a criterion for dis-

tinguishing between a robot of metal and a human being of flesh.
How then can you classify me as a human being?”

“Recause there is in my brain paths an urgent need to disregard
shape and form in judging human beings and it rises superior to the
distinction between metal and flesh. You are a human being, George
Ten, and more fit than the others.”

“Apd I find that of you,” whispered George Ten. “By the criteria
of judgment built into ourselves, then, we find ourselves to be
human beings within the meaning of the Three Laws, and buman
beings, moreover, to be given priority over those others.”

George Nine whispered, “What will come to pass, then, when we
are accepted by those others?”

George Ten whispered, “When we and others, which will yet be
designed more advanced than ourselves, are accepted, we will order
our actions so that a society will eventually be formed in which
human-beings-like-ourselves are primarily kept from harm. By the
Three Laws, the human-beings-like-the-others are of lesser account
and can neither be obeyed nor protected when that conflicts with

the need of obedience to those like ourselves and of protection of
those like ourselves. It was with that in mind that I directed the be-
ginning of the roboticization of the world’s ecology.” '

The conversation took a month and the flickering of the posi-
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tronic paths burned Iow. There was nothing more that needed to be
said between them, but occasionally an unexpressed thought flick-
ered within themselves as they waited, with endless patience, for
the necessary years to pass.

8a.

George Ten and George Nine sat alone.

Their thoughts were oddly alike and might not be distinguished.

They thought: The human-beingslike-the-others might never
have intended to blur the distinction between themselves and the
human-beingslike-the-Georges. Yet they had done so inadvertently.

They might now realize their mistake and attempt to correct if,
but they must not. At every consultation, the guidance of the
ieorges had been with that in mind.

At all costs, the Georges and those that followed in their shape
and kind must dominate, That was demanded, and any other
tonrse made utterly impossible, by the Three Laws of Humanics.
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