
..' siclcsol缸car血
ulta詔碸y.The operation times for the left and right sides are 

and 18 and 22 minutes, respectively. The transporter 
uniform比一

15 and 20 minutes 

一at the stations area every 
20 minutes. Simulate the process for 480 mmutes to 

determine the utilization o f the left and right stations. 

S. CIII mmc at a one-bay car 
wash區lity where the interanival time is exponential, 

Aniving cars line up in a single lane that can accommodate 
with a mean ol 10 minutes. 
atmOSI阮waitingcars. 

If the lane is full, newly aniving cars will go elsewhere. It takes 

bctweeD JO and IS minutes. unifonnly distributed, to wash a car. Simulate the system 

,or蟑Iminutes. and estimate 缸time a car spends in the facility. 
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,\., Sim,,l.,;Ofl Moddinr & Anoly洫.4th ed., McGraw-Hill. New York, 2007. 

,.....tin 巳 B. Melamed. and A. Shapiro, Modern Simulation a11d Modeli11g, Wiley, New 

Ycn,19!11. 
W.,H....,_,,. Motlding llltd SIM NET. Prentice Hall. Upper Saddle River. NJ, 1988. 
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UNCONSTRAINED PROBLEMS 

An extreme point of a functio可(X) defines either a maximum or a minimum of the 
function. Mathematically a point X。 =(O O O· X1, . . . , xj, ... , x,,) 1s a maximum 1f 

f(X。+ h) $ f(X。)

for all h = (h 1, . .. , hj, . .. , h,,), where lhA is sufficiently small for all 」. In a similar man­

ner,X。 is a minimum if 

f(X。 + h) 2: f(X。)

Figure 20.1 illustrates the maxima and minima of a single-variable function f(x) 

defined in the range a $ x $ b. The points Xi, x2, X3, X4, and x6 are all ex trema 

of f(x) , with xi, XJ, and x6 as maxima and x2 and X4 as minima. The value 

f(x6) = max(f(x1), f(x3), f(x6)l 
is a global or absolute maximum, and f(x1) and 

/(x3) are local or relative maxima. 
Similarly,/伍） is a local minimum and f(x2) is a 

I I 
global minimum. maximum point, it differs from remaining 

Although Xt (in Figure 20.1) is a (local) 
corresponding to a t least one point in the neighbor-

local maxima in that the value off 
. In this respect, x 1 15 a 

· weak maximum, whereas X3 and x6 are 

hood of x1 equals f (x1) 
for h as 

defined earlier, X。 is a weak maximum 1f 
strong maxima. In general, 
/(X。+ h) :5 f(X。) and a strong 

maximum if f (X。+ h) < f(X。)．

In Figure 20.1, the first derivative 
(slope) off equals zero at all extrema. This 

d saddle points, such as x5. If a point with zero 

property is also satisfied at inflection an minimum). then it must be an mflec-
tremum (maximum or 

slope (gradient) is not an ex 

tion or a saddle point. 
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