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As we strugg le  through l i fe busy wi th so much of what we , i n  our more seri ous 
moments, ca l l  tri v i a, someti mes we stop and ask oursel ves , " What's it  a l 1 about? 
What ' s  real l y  i mportant? 1 1  

Mathemati cs teachers real l y  are as responsi bl e  for considering the ul ti mate 
worthwh i l eness of thei r energy-devouri ng professi ona l act iv iti es as mini sters , 
soc i a l  workers, government workers , pol i t i c i ans and phys i c i ans . In fact, by our 
very nature, we may be better tra ined and better equipped to exami ne our act iv it ies 
l og i ca l l y  i n  perspecti ve . 

So, what 1 s real l y  important? Consi der the fol l ow ing : 
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N = Y 
This equat i on can be used to compute the number of years , (x )  i t  wi l l  take the 
mass of human fl esh and bl ood to equal Y if the worl d ' s  popul ation ma ss doubl es 
every 35  years (the present rate ) .  

Subst ituting 180, 000 , 000 for N (accept ing 3,650, 000,000 as the number of 
peopl e on earth averag i ng 100 pounds each yiel ds 1 80,000 , 000 tons of humanity )  and 
solv ing for x g i ves 

X = 115 ( Log Y - 8 .  2 5 )  . 

S ince Y represents a l i mit beyond whi ch the mass of humanity cannot go , l et's 
arri ve at a reasonabl e val ue for thi s  l i mit vi a the fo l l owi ng argument presented 
by scienti st Isaac Asimov : 

"The total mass of l i v ing ti ssue on earth today is  estimated to be someth i ng 
l i ke 20 mi l l i on mil l i on tons , and th i s  cannot rea l l y  increase as l ong as the ba s i c  
energy source for l i fe is sunl i ght. Onl y  so much sunl i ght reaches earth ; o n l y  so 
much sunl i ght can be used i n  photosynthesi s ;  and therefore onl y so much l ivi . ig 
p l ant ti ssue can be bui l t  up each year. The amount bui l t  up is bal anced by  the 
amount destroyed each year , ei ther throug h spontaneous death or consumpti on hy 
animal l i f  e . 

" Animal l i fe may be roughl y est imated as one-tenth the mass of pl ant I l te 
or a bout two mi l l i on mi l l i on tons the worl d over . Thi s  cannot i ncrease e ith ff , 
for i f, for any reason ,  the total mass of anima l  l i fe were to i ncrease s i gni f i 
cantl y, the mass of pl ants woul d be consumed faster than i t  coul d be rep l aced , 
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as l ong as sunl i ght i s  onl y what i t  i s. The food suppl y woul d decrease drastical l y  
and animal s woul d d ie  of starvation i n  suff icient numbers to reduce them to the i r  
proper l evel . 

" To be sure , the total mass of human l i fe has been i ncreased throughout h is
tory , but onl y  at the expense of other forms of animal l i fe. Every addi t ional 
ton of humani ty has meant , as a matter of absol ute necessi ty ,  one l ess ton of 
non-human ani mal l i fe. 

" Not onl y  that , but the greater the number of human beings , the greater the 
mass of pl ants that must be grown for human consumpti on as food (ei ther di rectl y ,  
or i ndi rectl y by feedi ng anima ls  desti ned for the butcher ) or for other reasons. 
The greater the mass of grains , frui ts , vegetab les and fi bers qrown , the smal ler  
the mass of other p l ants on the face of the earth . 

" Suppose we ask , then , how many years i t  wi l l  take for mankind to increase 
in  numbers to the po i nt where the mass of humani ty i s  equal to the present mass of 
all animal l ife? Remember that when that happens there wi l l  be no other animal s 
l eft - no el ephants or l i ons , no catt l e  or horses , no cats or dogs , no rats or 
m ice ,  no trout or crabs , no fl i es or fleas . 

" Furthermore to feed that mass of humani ty ,  al l the present mass of pl ant 
l i fe must be i n  a form edi ble to man ; whi ch means no shade trees , no grass , no 
roses . We coul dn 1 t afford fru i ts or nuts because the rest of the trees wou ld  be 
i ned i b l e. Even grain woul d be uneconomi c ,  for what woul d we do wi th the stal ks? 
We woul d most l ikel y be forced to feed on the onl y  pl ants that are total l y  nutri 
t ious and requ i re onl y  sunl i ght and i norgani c matter for rapi d  growth - the one
cel l ed p l ants cal l ed 1'al gae." 

If the total mass of animal l i fe i s  2 , 000 , 000 , 000 , 000 tons, then x = 11 5 
(1230 - 8 . 25 ). S impl e cal cul at i on puts x at 466 years . Thi s  means that by the 
year 2437 A.O. the l ast animal other than man wi l l  have d ied ,  and the l ast p l ant 
other than al gae wi l l  a l so have d ied .  

I t  should be noted al so that the human popul ation by 2437  A.O. wi l l  be over 
8 , 000 t i mes the present number , that there wi l l  be 200 , 000 peopl e per square mi l e  
of total earth surface - desert ,  ocean , mounta i n ,  ri ver , pl a in. The present den
si ty of crowded Manhattan ( New York Ci ty )  at noon i s  est i mated at onl y  1 00 , 000 
persons per square mi l e '.  

So what 1 s i mportant? Somethi ng has got to g ive '.  The human popul ation of 
earth cannot continue to grow at the present rate . And , al ong wi th the popul ati on 
exp l os ion ,  we have pol l ut ion of our envi ronment. The Nat ional Wi l dl i fe Federation 
states i t  th i s  way: 

America is in trouble because our greeJ . i ct ::,  put us on a collision course 
with disaster .  Our Second Annual EQ Index - measuring national :C::nvironmental 
Quality - reveals the sobering fact thdt we are st i:i.l losing ground on almost 
every front . Our air is dirtier . Our water is more polluted . Land for food , 
wildlife and living space is deterior�ting . Certain minerals may soon be ex
hausted . Apathy is our biggest problem . 
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The Wisconsin Mathemati cs Council , through action by the executive board 
and 1ots of hard work by members Wi11iam Mi l 1er , Pat Lautenschl ager , John Knutson , 
and Donna Kringen , has begun a war on pol l ution. The fi rst skirmish was a co
operative effort with the state Department of Publi c Instruction to produce a 
teacher 1 s handbook , Po l lution: Problems, Projects, and Mathematical Exercises, 
Grades VI-IX. This ha ndbook contains probl ems and exercises invo1ving actual 
po1 l ution data that are keyed to mathematical  topi cs studied i n  Grades V I - I X  
a s  wel l a s  descr i ptions of indivi dua l and group projects that w ill make students 
aware of environmental pol l ution situations. It can be obta i ned from DPI  Pub li
cation Order Service , 162 Langdon Street , Madi son , W i sconsin  53702 , for 50¢ per 
copy. 

The rat i onal e behi nd the efforts to produce this publ icati on revol ves a round 
the conv i c tion that today's youth must become aware of earth ' s  ecol ogical  state 
if they are to inf1uence adults a nd the i r  peers to do somethi ng to stop man 1 s 
pe11 mel 1 accel eration towards tota l disaster l ong before 2437 A . O. 

What ' s  it a l l  about? What ' s  real l y  important? I f  we are wil l ing to stop the 
busy , irre levant activities that use up our precious time and think , we a l l  know 
that the popu1at ion expl osion and the environmental poll ution of earth's resources 
must be s1 owed down , and soon !  

What can you do? I suggest two immediate actions : obtain and study a copy 
of 11 Guidel ines for Citizen Action on Environmenta1 Probl ems " , free from The Con
servation Education Association , P .  0 .  Box 4 50 ,  Madison , Wisconsin 53701 , and 
bri ng into your teaching as much environmenta1 pol l ution information as you 
can . 

Good Luck ! 

Reprinted from fvisconsin Teacher of Mathematics, Vol . XXI I ,  No . 1 ,  Winter , 197 l .  

Two Preference Paradoxes 

G iven 
and 

A is preferred to B 
B i s preferred to C 

Zahnan U.6-u.5 lu.n 
University of Chicago 

under some reasonab1e scheme for decision-making , one normally deduces tha t ,  
under the same scheme and a t  the same time , 

A is preferred to C. 
Thi s  note is wri tten to convince the reader that such a deduction is i nva l i d. 
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