
DISCONTINUITY AT THE BOUNDARY 

Beda Chan 
Department of Mathematical Sciences 
Ball State University 
Muncie, Indiana 4?306 

To solve mutiple choice problems by elimination, one approach 

iEJ to st'll.dY values of functions at the boundary. [1 ] [2 ] 

In this note, we show by e~amples that the method of boundary 

values can be risky if the tacit assumption of continuity at 

boundary is not checked. 

EXAMPLE 1 ( Compare [2,p.4,S?6M21] 

If s(~) v~ 
' simplify A ... 

~1 ~2 ~m 

(A) 1 (B) m (C) m-1 (D) 
1-vm 

(E) 
v-vm+l 

mo m+l m-1 m+1 m 1-v 1-v 
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Boundary Value Method: 

Let v = 1 Then i 0 and everyone Zives forever. 

Since A = 0 • this eZiminates (A), (B),and (C). 
:x:1 :x:2 ... :x:m 

Let v = 0 Then i = 00 and everyone dies immediately 

If A is taken to mean payment an instant after death, 

then A = 0 and agrees with (E). 
:x:1 :x:2 ... :X: m 

If is taken to mean payment immediately at death, 

then 
:X: m 

Conventional Method: 

X • • • 
2 

:X: m 

00 

J 
0 

00 

J 
0 

m 
m+1 

m 
m+1 

= 1 

vt 

( 1 

and agrees with (D). 

dt 

mt 
v -m logev dt 

- Zim v (m+1 )t ) 
t-+oo 

for os.v<1 . 

The correct answer, (B), is eliminated by the boundary value 

method! 

E:x:planation: 

A 
:x:l :x:2 

met:hod 

function of 

:X: m 
0 for v = 1 from the conventional 

aomputation. Since 
X • • • :X: 

2 m 
• as a 

v • is not continuous at v = 1 • using that 

boundary value eliminates the correct answer. 
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EXAMPLE 2 ( Compare [2,p. 2,F75M1 ] ) 

Whiah of the following is exaatly equal to 

(A) 0 {B) ~ 

Boundary Value ft'ethod: 

0 

ex+n 

(C) 1 

As suggested in [2] , we aonsider a life table in whiah 

everyone lives to the exaat age w 

assumption, for n < w-x 

0 0 

ex - ex:n ( w -x ) - n 

0 

ex+n 
w - x + n 

and dies. Under this 

1 

This eliminates (A), (B), and (E). Next, aonsider 

Sinae 

lim 
n+w·-x 

the aorreat ans~er. 

0 
e 

X 

Conventional Method: 

0 0 

e - e x x:n 

CX> 

J 
n 

0 
- e x:n 

0 

ex+n 

1 

(D) is eliminated and (C) appears to be 

dt 
CX> 

J 
0 

ds 

Thus, the aorreat answer is (D). 
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Expranation: 

Under the assumption of guaranteed survivar untiL the doomed 

age of w • the given expression 

as a function of 

0 0 
e - e x x:n 

n • is not defined at n = w-x . Taking 

the Limit at that boundary vaLue eLiminates the correct answer. 

Bambrough [1] and SiLver [2] have given exceLLent accounts 

and exampres for nonstandard methods. These methods extend 

imagination into specific cases and deepen understanding of 

the mathematicaL modeL. For the students. the hazards 

irrustrated in this note wouLd en~nce the educationaL varue 

of these methods and wouLd be a cataLyst for thorough studies. 
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