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So as noc Co disappoinc Chose who have read che Cicle in a vernacular 
sense, here i s a maCh dilemma based on matters of the heart. 

On Friday evenings, planes leave Edmonton InCernaCional ac 
hourly inCervals for Vancouver and aC hourly intervals for Calgary. 
Ms. Thema Mattix, a liberated Edmonton math teacher, has an admirer 
i n both of chese cicies and decides which one she w i l l v i s i c each 
weekend by caking the f i r s t plane out after she reaches the a i r p o r t . 
Although school circumstances and variable t r a f f i c conditions make 
her a r r i v a l time at the ai r p o r t completely unpredictable, she finds 
herself i n Vancouver four weekends out of f i v e . How i s this 
possible? 

The term 'romance' actually refers to the f i r s t stage of Whitehead's 
Chree cycles of incellecCual acCiviCy: "romance, precision, and 
generalization" (as set out In The Alms of Education). The romantic sCage is 
characcerlzed as follows: 

The firsC procedure of Che mind i n a new environmenC i s a somewhac 
discursive accivicy amid a welcer of ideas and experience. Ic is a 
process of becoming used Co curious choughcs, of shaping questions, 
of seeking for answers, of devising new experiences, of noticing what 
happens as a result of new ventures. This process is both natural 
and of absorbing i n t e r e s t , (p. 32) 

In case you read into chese remarks a c a l l for Summerhill-style ( t o t a l ) 
freedom. Whitehead hastens to add: 

This stage of development requires help and _ev.eri_diacipline.—The-— — - -
—envi-ronmentn3i"Ch"in~wliich the mind is working must be very car e f u l l y 

selected... [However,] a block i n the assimilation of ideas 
inevitably arises when a d i s c i p l i n e of precision i s imposed before a 
stage of romance has run i t s course in the growing mind. ... The 
cause of so much f a i l u r e i n the past has been due to the lack of 
careful study of the due place of romance. (Precision] has been the 
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sole stage of learning i n the t r a d i t i o n a l scheme of education. [To 
sum up,] without the adventure of romance, at the best you get i n e r t 
knowledge wiChouC i n i t i a t i v e , and at worst you geC conCempt of ideas 
- without knowledge. (pp.32-33) 

In the realm of problem solving as considered i n most schools, I see the 
stage of romance as a period of 'mucking about' - as the B r i t i s h vernacular 
would have i t - brainstorming and experimenting wich various scrategies 
v i r t u a l l y uninhibited by rules or algorithms. Call i t "development of 
he u r i s t i c s " i f you w i l l . But - che problems have Co be appropriaCe. The 
environmenC musC be r i g h t - as per Whitehead-

Rather than go r i g h t away Co Che currencly fashionable non-algorichmic 
process problems S la Carole Greenes and others, l e t ' s consider a more 
romantic approach Co some cradicional cext-book-style problems, an approach 
which may both assist the lesser able student and also offer further insights 
to the more mathematically able folks-

The treatment presented in thi s paper i s essentially one of numerical 
analysis which involves che freedom of romance as a reasonable scarcing poinc-
The meChods suggested do lead to precision and even generalization stages. 
Overall, the message i s that much more can be derived from text-book-style 
problems than arises from che Cradicional algebraic algorichmic approach- For 
some readers Che approach may smack of Coo much precision albeic a differenC 
form Chan the t r a d i t i o n a l algebraic algorithmic approach- From a comparative 
and r e a l i s t i c point of view, however-, che amounC of invescigative freedom 
encouraged by the approach is considerable-

T r a d i t i o n a l l y , when we encourage students to develop 'alternative 
solutions', our expectations are usually at the precision stage- Here is a 
case i n point-

Solve i n as many ways as you can.S 

The sum of three consecutive integers is f i v e more than che sum of 
Che lease and che greaeese of Che consecuCive numbers. 
Whac are che numbers? 

What we as teachers might expect, or at least, what sCudenCs would chink we 
expecc Is a variety of algebraic solutions such as: 

I I I I I 

Let X represent the 
smallest of the three 
consecutive integers. 
Then the other two 
integers are x+1 and 
x+2-

Lec X represenC the 
greatest of the three 
consecutive integers. 
Then the other two 
integers are x-1 and 
x-2. 

Let X represent the 
middle integer of the 
three consecutive 
incegers. Then che 
ocher Cwo integers are 
x-1 and x+1. 

(The t h i r d approach i s considered to be the most clever since a sum is 
involved and the constant terms w i l l vanish.) 
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Now, for students who may be having d i f f i c u l t y with algebraic expressions 
and equations and i n order to introduce what can be an i n s i g h t f u l approach, 
suggest that they t r y a "guesstimate" of whac the three numbers might be. The 
idea is not to come up with a correct answer via guessing, nor to keep 
guessing u n t i l a correcC answer is found, nor Co keep making adjuscments on 
the basis of 'too high' or 'too low'. The purpose of this romantic playing 
with numbers i s to investigate the structure underlying the problem. What is 
r e a l l y happening to numbers when they are combined as the problem dictates? 
No matter what t r i o of consecutive integers i s chosen, chere has Co be a check 
as Co whecher Chis crio solves the problem. For example, should 7, 8, and 9 
be selected, the sum of the integers i s 24 but when 5 is added to the sum of 
the greatest and the leas t , the sum is 21. 

I t i s at t h i s stage chaC some teacher guidance would be appropriate. 
StudenCs should be encouraged: 

a) to write down what they are doing, and 
b) to write i t down i n unsimplified form 

so that patterns can be observed more readily. 

The above check of 7, 8, and 9 could easily be done mentally as could 
checks on several other guesstimates. This style of romantic venCure, however, 
could deceriorace inCo a guess-Cil-you-get-there approach which would not 
serve the solver p a r t i c u l a r l y well i n the long run. 

The following i s a suggested checking format- The assumption here* i s 
that for lesser able students i t i s easier to check a proposed answer than to 
formalize one i n the f i r s t place. 

GUESSTIMATE: 7, 8, 9 

CHECK: 7 + 8 + 9 7 + 9 + C 5 ] 
= 2 4 = 2 1 

The fact that 7, 8, 9 i s not the sought after t r i o pales upon r e a l i z a t i o n from 
the check that the (2] must be Che middle number of Che Crio in order to make 
the sums equal. Should such insighc inCo Che 4, 5, 6 soluCion not arise, the 
development of a routine for checking any guesstimate leads to a pattern for 
solution by more precise means. 

The romantic aspect l i e s i n the solver's being able to s t a r t anywhere and 
continue in such a fashion, noc looking for che answer so much, as for a 
paCCern which may lead Co a more precise or inslghcful approach Co che 
problem. Should a soluCion arise during such an i n i c i a l procedure, that is a 
bonus. I t musc be emphasized ChaC Chis romantic playing with numbers is not 
expected to y i e l d an_answer_d_irectLy- ~ 

I f a successful t r i o has not emerged, let ' s f i n a l l y take the "numbers 
that work." For chree consecuCive Integers, we'll need a smallest 'number', a 
second one or 'number + 1', and a t h i r d one or 'number + 2'. (These 
expressions arise from student experience with specific consecutive t r i p l e s of 
integers.) Using che format of the 'check*, we have: 
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Number + (Number + 1) + (Number + 2) = Number + (Number + 2) + 5 

[EXPLANATION: The "=" sign 
i s used because Chese are 
Che "numbers thac work." 

The sums have co be equal!] 

or simply, 

n + (n + 1) + (n + 2) = n + (n + 2) + 5 , eCc. 

Whac we have Chen, is a romancic approach to a precise method. 

'Age problems' can be inCerescing. Noce ChaC this one is set i n 
something of a puzzle motif - again - creacing an environmenC. 

"You've goc Co be kidding!!" 

John is 19 years old and his sist e r Susan i s only 
1 year old. In how many years w i l l John be: 

a) 7 times as old as Susan? 
b) 4 cimes as old as Susan? 
c) only cwice as old as Susan? 
d) che same age as Susan? 

ScraCegy I : Use guesstimation to help form an equation. 

Guesstimate John's age Susan's age 

8 (years) 19 + 8_ = 27 1 + 1 = 9 

but 27 1̂  7 X 9 

(After a s u f f i c i e n t number of guestimates to 
see the pattern of checking ,.,) 

Number that works: n (years) 19 + n = 7(1 + n) , ecc. 

Strategy I I : Systematic numerical analysis (which adds a dimension of 
precision to a romantic beginning) 

Such an approach may well be suggested during a romantic interlude wich 
numbers. Ic ifiighc be noCed by chance ChaC 

19 + 8_ » 3(1 + 8) 

or ChaC chere are ocher inCegral age relaCionships noC even mencioned i n che 
problem. This raises the question as to what other integral multiples are 
possible. (Hence we have a suggestion of generalization even wichin a 
romancic concexC,) 
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Lee's scare r i g h t from ground zero Co see jusC whac is going on. 

Number of 
years from 

now 

John's 
age 

(years) 

Susan's 
age 

(years) 

Incegral 
mulciple 

? 

0 19 1 19 = 19 X 1 
I 19 + _1̂  1 + 1 20 = 10 X 2 
2 19 + 2 1 + 2 21 = _7 X 3 
3 19 + ? 1 + 3 No 
4 19 + 4 1 + 4 No 
5 19 + 5 1 + 5 24 = 4 x 6 
6 19 + 6 1 + 6 No 
7 19 + 7 1 + 7 No 
8 19 + 8 1 + 8 27 = i.x 9 
9 19 + 9 I + 9 No 

10 19 + 10 1 + 10 No' 
11 19 + 11 I + 11 No , buC geC 
12 19 + 12 1 + 12 No 
13 19 + 13 1 + 13 No 
14 19 + 14 1 + 14 No 
15 19 + 15 1 + 15 No 
16 19 + 16 I + 16 No 

_7 X 3 AHA! - pare a solved!) 

(Pare b) 

30 = 2 ^ X 12 (How 
much farcher Co go? 

We might note at t h i s time that only odd numbers added to 19 w i l l give'an 
even re s u l t ( d i v i s i b l e by 2). 

17 1 9 + 1 7 1 + 1 7 Fi n a l l y ! 36 = 1 x 18 (Part c) 

I t i s in t e r e s t i n g to note that no matter what che age difference, i f any Cwo 
people l i v e long enough one w i l l be Cwice as old as che ocher, and, regardless 
of cheir birthdays, w i l l be twice as old for a period of time t o t a l i n g one 
year. 

Now, how long w i l l i t take Co get to 1, that i s , the same ages? 

Although the question i n part d is absurd on the basis of common sense 
(since there is always a difference of 18 years) i t leads Co a more precise 
consideraCion of che relations among numbers based on the above analysis. 

Number of 
years from 

now 

John's Susan's Integral 
age age multiple 

(years) (years) 

19 + n 1 + n 

- I f 11 aud k are "numbers that work," then 

19 + n = k ( l + n) (#) 

Now, to be 'precise', l e t ' s see what limiCacions chere are on k. 
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19 + n 

As n gees increasingly large, ^ n^^^° closer Co 1. More precisely, 

19 
19 + n = ~ r r + 1 —»1 as n CO 
i + n I (n increases i n d e f i n i c e l y ) 

n + 1 

(since — and — —> 0 ) n n 

(A pracCical applicaCion of chis phenomenon can be seen wich older people. 
The older chey gee, che less difference Chere appears Co be in Cheir ages even 
Chough che numerical difference i s consCanC.) 

19 + n 
To see maChemacically ChaC k cannoc be one even chough.che racio ~ j ~ j r ~ ^ 

can be made as close Co one as we please by Caking n large enough, wriCe 
equacion (#) as 19 + n = k + kn and solve for n Co geC . 

19 - k 
n = Y » long as k ̂  1, 

Hence for integral n, k cannot be 1. This treatment could be generalized and 
thereby lead to the concept of ' l i m i t of a sequence'. 

Another way of looking aC Che relaeive behaviours of n and k i s Co apply 
a number CheoreCic approach when 

19 + n 

18 
and wriCe iC i n che form k = I + ^ _̂  ̂  upon d i v i s i o n by 1 + n. From chis 
form ic can be seen ChaC k i s incegral only when n + 1 i s a faccor of 18, ChaC 
i s , when n = 0, 1, 2, 5, 8, and 17. These values of n correspond Co k = 19, 
10, 7, 4, 3, and 2, respecCively, Similarly, che equation 

19 - k 
n - k - 1 

can be wr i t t e n i n the form 

n = -1 . 18 
k - 1 

From this form i t can be seen that n i s integral only when k - 1 is a factor 
of 18, the difference i n the ages. This condition yields the same pairs of 
integers as above-

Here we have seen a case of an i n i t i a l romantic investigation suggesting 
a more systematic search of a relationship within a seemingly inocuous problem 
which in turn has led to an inCuicive creaCment of Che limie of a sequence. 
Once a romance has been scarced who knows where ic may lead? Oh, yes. Each 
plane for Calgary leaves 12 minuCes afCer a Vancouver plane. 
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