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"I have to think very hard about a problem but this thinking never leads me 
anywhere; it is but a necessary priming process. Finding myself unable to 
solve the problem, I let it sink into my subconscious. How long it stays there 
varies. Then, unexpectedly, the solution is passed into my conscious mind." 

Albert Szent-Gyorgyi 
{ discovered vitamin CJ 

Quotation from The Cerebral Symphony, by 
William H. Calvin, Bantam, 1990 

We have all had the experience of working unsuccessfully on a problem 
(mathematical or otherwise), leaving the problem for awhile to do something else, 
and then having a sudden insight into how the problem might be solved. This 
process is known as incubation, and it generally includes the following steps. 

1. 

2. 

You make a serious attempt to solve the problem. The more fully you 
are initially involved in the problem, the more likely incubation is to be 
successful. 

You temporarily stop working on the problem and do other things for a 
substantial period of time ( often a day or more). During this 
incubation period, your mind continues to work subconsciously on the 
problem or on ideas related to the problem. 

3. Sometimes a complete solution comes to you suddenly. More often you 
think of a new approach that you might be able to use to solve the 
problem. Sometimes there is no recognizable insight, but when you 
again work on the problem you are able to solve it. 

Last year Louise Barch, the Director of Teacher Certification and Placement 
at Wittenberg University, brought me a set of problems. (She enjoys problem 
solving and knows that I do too.) Each problem consisted of an "equation" that 
included initials for which you were to supply the appropriate words. For example, 
the solution to "26 = L of the A" would be "Letters of the Alphabet". 

I solved several of the problems immediately, but I was stumped by many of 
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experiments, or the collection and analysis of data. Finally, expertise in operations 
research is found in all large businesses and industries for to help with applications 
such as data based decision making, inventory control, scheduling, and 
optimization. In a large corporation, there typically will be a group of statisticians 
and a group of operations research analysts who serve as consultants to the rest of 
the corporation. This group would generally have personnel trained at the 
baccalaureate, masters, and doctorate level. 

Secondary and higher education are other significant employers of people 
trained in the mathematical sciences. Secondary education has need for graduates 
in mathematics and computing, while higher education has need for persons with 
advanced degrees in each of the areas mentioned above for business and industry. 

Employment Outlook 
In most instances, student interest follows employment opportunities. 

However this is not the case in mathematical sciences and engineering. While 
interest declines, the need for graduates in the mathematical sciences and 
engineering continues to increase for the foreseeable future. 

The table in Figure 3 (taken from the Spring '88 issue of the Occupational 
Outlook Quarterly) gives the number of positions in 1986 and a projection for the 
year 2000 for engineers, computer programmers, computer systems analysts, 
operations research analysts, mathematicians, statisticians, and actuaries. It also 
gives the percent increase in each of these professions. 

Employment Opportunities in 
Engineering and Mathematical Sciences 

Percent 
1986 2000 Growth Growth 

Engineers 1,371,000 1,815,000 444,000 32 % 
Computer Progr. 479,000 813,000 334,000 69 % 
Systems Analysts 331,000 582,000 251,000 76 % 
OR Analysts 38,000 59,000 21,000 54 % 
Mathematicians 20,000 24,800 4,800 24 % 
Statisticians 18,000 22,400 4,400 24 % 
Actuaries 9,400 13,900 4,500 48 % 

Totals 2,266,400 3,330,100 1,063,700 

Figure 3 
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has dropped from 42 to 37 percent [2]. This together with the extremely small 
number of minority students interested in mathematical sciences and engineering 
are issues of special concern. This concern is amplified in light of the fact that 
demographers predict that within 15 years, approximately one third of all high 
school graduates will be minority students and that white males will be a minority 
among high school graduates. 

Areas of Interest Expressed by Seniors Talring the SAT 

1984 1985 1987** 1988 
Engineering 
#o students 105,468 103,317 109,437 106,958 

students 12 % 11.7% 11 % 10% 
% male/female 84/16 % 84/16 % 84/16 % 83/17 % 

CS/IS 
# students 85,254 62,697 36,378 34,362 
% students 9.7 % 7.1 % 4% 3% 
% male/female 58/42 % 63/37 % 65/35 % 63/37 % 

Mathematics * 
# students 9,668 9,714 7,114 7,112 
% students 1.1 % 1.1 % 1% 1% 
% male/female 51/49 % 51/49 % 52/48 % 52/48 % 

* Statistics is not listed as an area of intended study on the SAT. Thus, 
presumably, the category "Mathematics" includes students interested in 
statistics. 

** Comparable data for 1986 were not reported by the College Board. 

Figure 2 

Positions in the Mathematical Sciences 
At the risk of oversimplification, I would like to describe the role of 

mathematical sciences in business and industry. Computing, especially application 
systems development and maintenance, is by far the most pervasive use of 
mathematical sciences in business and industry. This is true for large corporations 
and small businesses. Classical mathematics such as applications of calculus and 
differential equations is done largely by engineers who understand the application. 
For example, the mathematics involved in modeling a distillation column in the 
petrochemical industry usually is done by chemical engineers. Statistics pervades 
all large business and industries, since all companies are involved in design of 
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the others. At odd moments over the next few days, solutions occurred to me. I 
assigned the problems to my students with the condition that they not seek any 
help from anyone else on the problems. Two days later they reported to me that 
they too had solved some immediately and had many others "pop in" later. Since 
then I have used these problems as a simple illustration of the incubation process. 

Below I have listed some of the problems that Mrs. Barch gave to me, some 
that I made up, and some that my students made up. Try to solve them now. You 
will probably not solve all of them immediately, but over the next few days, many 
of the answers will suddenly occur to you as the incubation process works. 

7 = W of the W 
88 =PK 
52 =Win a Y 
40 = D and N of the G F 
9 =Pin the S S 
1 =Won a U 
50 = W to LY L 
2 = S of R in K R B 
7 = C of the R 
18 =Won a S 
9 =Din a S SN 

12 = S of the Z 
24 =Hin a D 
10 =LI 
64 =Son a C 
8 =Son a S S 
29 = D in F in a L Y 
13 =Din a B D 
5 =Din a Z C 
2 = A B P on a S S B 
4 =Bin a W N 
8 =Nin an 0 

You may incubate until the next issue of The Ohio Journal. Answers 
will be hatched then. 

The Editors 

MATH SCRAMBLER answers: CUBED TOTAL ABACUS TWENTY 

She went "DATAWAY" ! 
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