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Consider the following program in pseudocode where x = {...} assigns x a value
from the set, and (x,y) = (..., ...) simultaneously assigns x and y their values:

(x,y,z)=({1,...,n},{1,...,n},{1,...,n})
while x>0 and y>0 and z>0
control={1,2,3}
if control==1 then

(x,y,2z)=(x+1,y-1,2z-1) x‘\"j 12 decrenses
else Ly 1
if control==2 then 3 cacln
(x,y,z)=(x-1,y+1,z-1) \tuﬂJhbw.
else

(z,y,z)=(x-1,y-1,z+1)




It is typical to prove that a program terminates by finding a quantity that
is always decreasing. In the above program, obviously x + y + z decreases by
1 after every iteration. Therefore, one of x, y, or z will eventually reach zero
and the program will terminate. However, it is not always possible to find a
decreasing quantity, like in the following program:

(x,y,z)=({1,...,n},{1,...,n},{1,...,n})
while x>0 and y>0 and z>0
control={1,2}
if control==1 then Ta e berudion

X={X, . e ’n} C‘mcr 2 JCCTC(LSCS )
={y,...,n}
2’:22’1 or 2 femavs the Same
o bu¥ % decresses.
y={y,...,n} LDO\‘ ak (.1))()

x=x-1
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