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Absolute maxima and minima definition

What is absolute maxima. How to calculate absolute maxima and minima. What is a maxima and minima.

Local Maxima and Minima, and, Absolute Maxima and Minima Definition: Suppose that f is a function and D(f) is the domain f. Leave $a \in D(f$.) Let's say that f(a) is a maximum local (relative) Value on f or a local (relative) Maxima if $f(a) = f(x$) when x is near. Similarly, we say f(a) is a local (relative) local value. The term "near a" means that there
is an open range centered to a for which a certain property holds. That is, f has a maximum local at a f(a) value if there is an open range $(c, d$) centered on such that $f(x) \leq f(a$) for all $x \in (c, d$) The term Extrema is used to indicate the maximum and minimum values. Fortunately, it is relatively easy to determine the coordinates of the local
and maxima minimum because the tangent lines to the coordinates have a gradient of zero, and therefore, if f is a differentiable function, then if $f'(x) = 0$, the $(x, f(x$) point is a candidate point for a maximum or minimum of f. Note that in general $f'(c) = 0$ does not imply that f(c) is a local or local minimum value. For example, consider the $f(x) =
x”3$ function. So $f'(x) = 3x"2%$. So $f'(0) = $0, but $(0, 0%) is clearly not a local or minimum local maximum at f. Example 1 Find all local and minimum maximums of the $f(x) =x"3-2x+ 1$.>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> >
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>We connect these values in f to get coordinates like $(0.816, -0.08$) and $-(0.816, 2.08$) Definition: Suppose f is a function and D(f) is the domain f. Let $a \in D(f$). Let's say that f(a) is the Absolute (Global) Maximum on f or
the Absolute (Global) Maxima if $f(a) = f(x$) for all other $x \in D(f$). Similarly, we say that f(a) is the Absolute (Global) Minim on f or the Absolute (Global) Minim if $f(a) < f(x$) for all other $x \in D(f$). Note: From our definition of absolute and minimum maxima, if $(a, f(a$) is an absolute max/min, then it is also a local max/min. Example 2 Shows
that $f(x) = \sin x$ has infinitely many absolute maximums and absolute minimums on the range $-(\infty, \infty$.) When we differentiate f'(x) = \cos x$, and when we set $f'(x) = 0 = \cos x$, we get $x = ..., -frac{\pi}{2, frac{\pi} {2, frac{3\pi}{2, ...$. Note that for $k \in \mathbb{Z$,} $\: f(\frac{\pi} {2 + 2k\pi) = 1$, and $f(\frac{-\pi} {2 + 2k\pi) = -1$.
Since $R(f) = [-1, 1$,] there are infinitely many absolute maximums and absolute minimums. MATH 115 In this section, we learn tothe larger and smaller values (y) (_absolute extrea ) on the chart. + Let us examine only thevalues and endpoints of the range. the greatest value (y) on the chart is the absolute maximum, and the smallest \(y\)-value on
the chart is the absolute minimum. Suppose \( f)\ is a function on the range \( [a,5] 1). JATTITTITEITEIEERVERVERVERRERRER DR LRV ERREERERV RV VAW Suppose \(D)\ is a continuous function on the closed range \( [a,b] \). to find the absolute end
(maximum and minimum) above \(a,b] \), do the following: \(a) \) find \(f'(x)\)\(b)\(b)\ then, determine all the critical values of \(f)\ in \(a,b)\), ie all (c) such that \begin{align} f'(c) &= 0 \quad \text{or} \quad f'(c\) = dne \end{align}\ \begin{align} a, c 1, c 2, \dots, c_n, b \end{align} \(d) \(f(x) \) for each value in the \(c) \(c)\: \begin{align} f(a), f(c_1),
f(c_2), \dots, f(c n), f(b) find the absolute maximum and the minimum for \begin{align} f(x) &= -x"3 -3x"2 + 9x + 12 \quad \text{over} \; \; [-4,2] \end{align} solution: \(a) \( f'(x)\"begin{align} f'(x) &= -3x"2 -6x +9 \end{align}\(b)\ determine all critical values: from previous classes, we have: \( x=-3, 1 \). e) points to test: \begin{align} -4, -3, 1, 2
\end{align} \(d)\ evaluate the original function in the points in the previous phase: x-value (f) -4 \(f(-4) = -8)\ -3 \(f(-3) = -15)\ 1 \(f(1) = 17)\ 2 \(f(2) = 10)\ from the table we observe: the absolute maximum is (17) and occurs at \(x=1\) the absolute minimum is -(15) and occurs at \(x=-3\) example 2 finds the absolute maximum and the minimum for
\begin{align} f(x) &= x + \frac{4}{x} \quad \text{on} \; [-8,-1] \end{align} solution: > \(f'(x) =0 \): \begin{align} f'(x) = 1- \frac{4}{x"2} &= 0\ 1 &= \frac{4}{x"2} \x"2 &= 4 \\ x& = 2 \nd{align} also \( f'(x) \) is not defined to \(x=0 \) but neither is the original function, so it is not a critical value. e) the range of consideration is \( [8,-1]\), and all
critical values outside this range are ignored. here, we ignore \( x=2\). points to test: \begin{align} -8, -2, -1 \end{align} \(d)\ evaluate the original function in points inprevious: x-value \(f\) original func -8 \(f(-8) = -8.5\) -2 \(f(-2) = -4\) -1 \(f(-1) = -5\) From the table we observe: The absolute maximum is \(-4\) and occurs at \(x=-2\) The absolute
minimum is \(-8.5\) and occurs at \(x=-8\) There is a difference between the location of the highest and lowest points on a chart in a region around an open range (locally) andthe highest and lowest points on the graph for the entire domain. The [latex]y\text{-}[/latex] coordinates (output) at the highest and lowest points are called the absolute
minimum maximum and absolute, respectively. To locate maximum absolute and minimum from a chart, you must observe the chart to determine where the chart reaches the highest and lowest points on the function domain. See figure 10. Figure 10 Not every function has a maximum or minimum absolute value. The toolkit [latex]f\left(x\right)=

{x} " {3}[/latex] function is such a function. The absolute maximum of [latex]f[/latex] to [latex]x=c[/latex] is [latex]f\left(c\right)[/latex] where [latex]f\left(c\right)\ge f\left(x\right)[/latex] for all [latex]x[/latex]x]x] in the domain [latex]f[/latex[/latex]f[/latex[/latex[/latex]f[/latex]f[/latex]f[/latex] The absolute minimum of [latex]f[/latex] to [latex]x=d[/latex]
is [latex]f\left(d\right)[/latex] where [latex]f\left(d\right)\left(x\right)[/latex] for all [latex]x[/latex]x]x] in [latex]f[/latex] For the [latex]f[/latex] function shown in Figure 11, find all absolute and minimum maximums. Figure 11 Observe the graph [latex]f[/latex]. The graph reaches a maximum in two positions, [latex]x=-2[/latex] and [latex]x=2[/latex],
because in these positions the graph reaches its highest point on the domain of the function. The absolute maximum is the y-coordinate to [latex]x=-2[/latex] and [latex]x=2[/latex], which is [latex]16[/latex]. The graph reaches a minimum absolute at [latex]x=3[/latex], because it is the lowest point on the function chart domain. The absolute minimum
is the y-coordinate to [latex]x=3[/latex], which is [latex]-10[/latex]. Learning goals Define absolute ends. Define the local end. Explain how to find critical points of a function on a closed range. Describe how to use critical points to locate the absolute end on a closed range. Given a particular function, we are often interested in determining the larger
and smaller values of the function. This information is important in creating accurate charts. Finding the maximum and minimum values of a function also has a practical meaning because we can use this method to solve optimization problems, such as maximizing profit, minimizing the amount of material used in the production of an aluminum can, or
finding the maximum height a rocket can achieve. In this section, we look at how to use derivatives to find larger and smaller values for a function. Consider the [latex]f(x)=x"2+1[/latex] function on the [latex] range(—\infty ,\infty )[/latex]. As [latex]x\to \pm \infty[/latex], [latex]f(x)\to \infty [/latex]. Therefore, the function does not have a greater value.
However, since [latex]x”™2+1\ge 1[/latex] for all real numbers [latex]x[/latex] and [latex]x1+1=1[/latex] when [latex]x=0[/latex], the function has a smaller value, 1, whenLet's say that 1 is the absolute minimum of [latex]f(x)=x"2+1[/latex] and occurs at aWe say that [latex]f(x)=x"2+1[/latex] has no absolute maximum (see the following figure). Figure
1. The date function has a minimum of 1 to [latex]x=0[/latex]. The function has no absolute maximum. Definition Let [latex]f[/latex] be a function defined on a range [latex]I[/latex] and leave [latex]c\in I[/latex]. We say [latex]f[/latex] has a maximum absolute on [latex]I[/latex]c[/latex] if [latex]f(c)\ge f(x)[/latex] for all [latex]x\in I[/latex]. We say
[latex]f[/latex] has an absolute minimum on [latex]I[/latex]c[/latex] if [latex]f(c)\le f(x)[/latex] for all [latex]x\in I[/latex]. If [latex]f[/latex] has absolute maximum on [latex]I[/latex]c[/latex]c[/latex] or an absolute minimum on [latex]I[/latex]c[/latex]c[/latex], say [latex]f[/latex] has an absolute extreme on [latex]l about notlatex]c[/latex] First, the absolute
term here does not refer to absolute value. An absolute extreme can be positive, negative or zero. Second, if a [latex]f[/latex] function has an absolute extreme on a [latex]I[/latex] to [latex]c[/latex], the absolute extreme is [latex]f(c)[/latex]. The real number [latex]c[/latex] is a point in the domain where the absolute extreme occurs. For example,
consider the [latex]f(x)=1/(x"2+1)[/latex] function on the [latex] range(—\infty ,\infty )[/latex]. Since [latex]f(0)=1\ge \frac{1} {x"2+1}=f(x)[/latex] for all real numbers [latex]x[/latex], let's say [latex]f[/latex] has an absolute maximum above [latex](—\infty ,\infty )[/latex]x=0/latex The absolute maximum is [latex]f(0)=1[/latex]. It occurs at
[latex]x=0[/latex], as shown in (Figure)(b). A function can have both absolute maximum and absolute minimum, only an extreme, or even. (Figura) shows different functions and some of the different possibilities related to extreme absolute. However, the following theorem, called Theorem del Valore Estremo, ensures that a continuous function
[latex]f[/latex] on a closed and bounded range [latex][a,b][/latex] has both absolute maximum and absolute minimum. Figure 2. The graphs (a), (b), and (c) show different possibilities for the absolute end for functions with a domain of [latex](—\infty ,\infty )[/latex]. The graphs (d), (e), and (f) show different possibilities for the absolute end for functions
with a domain that is a limited range. If [latex]f[/latex] is a continuous function above the closed range, limited [latex][a,b][/latex], then there is a point in [latex][a,bl[/latex] to which [latex]f[/latex] has a maximum above [latex][a,b][/latex] and there is an absolute point in [latex] The proof of extreme value theorem is beyond the scope of this text.
Typically, it is demonstrated in a real analysis course. There are a couple of key points to be noticedthe statement of this theorem. for the extreme value theorem to be applied, the function must be continued on a closed and limited range. if the range [latex]I[/latex] is open or the function also has a discontinuity point, the function may not have a
maximum or absolute minimum above [latex]I[/latex]. For example, consider the functions displayed in (Figure)(d), e,) and (f.) all three of these functions are defined on bound intervals. However, the function in the graph (e) is the only one that has both absolute maximum and absolute minimum on its domain. extreme value theorem cannot be
applied to the functions in graphs (d) and (f) because none of these functions is continuous on a closed and limited range. even if the function in graph (d) is defined above the closed range [latex][0,4][/latex], the function is discontinuous to [latex]x=2[/latex]. the function has a maximum over [latex][0.4][/latex] but has no absolute minimum. the
function in graph (f) is continued above the aperture interval [latex][0,2)[/latex], but is not defined at [latex]x=2[/latex], and therefore is not continuous on a closed and delimited range. the function has an absolute minimum above [latex][0,2)[/latex], but has no absolute maximum above [latex][0,2)[/latex]. These two graphs illustrate why a function on
a limited range may not have a maximum absolute and/or absolute minimum. before looking at how to find absolute ends, we examine its concept of local end. this idea is useful to determine where absolute extremes occur. consider the [latex]f[/latex] function shown in (figure.) the chart can be described as two mountains with a valley in the center.
the absolute maximum value of the function occurs at the highest peak, at [latex]x=2[/latex]. However, [latex]x=0[/latex] is also a point of interest. even if [latex]f(0)[/latex] is not the greatest value of [latex]f[/latex], the [latex]f(0)[/latex] is greater than [latex]f(x)[/latex] for all [latex]x[/latex] 0. we say [latex]f[/latex] has a maximum local at
[latex]x=0[/latex]. Similarly, the [latex]f[/latex] function does not have an absolute minimum, but has a minimum local to [latex]x=1[/latex] because [latex]f(1)[/latex] is lower than [latex]f(x)[/latex] for [latex]x[/latex] 1. Figure 3. this function [latex]f[/latex] has two local maxima and a minimum local. the maximum local to [latex]x=2[/latex] is also the
absolute maximum. [latex] [latex]f[/latex] has a maximum local to [latex]c[/latex] if there is an open range [latex]I[/latex] containing [latex]c[/latex] such that [latex]I[/latex] is contained in the domain of [latex]f[/latex]domain [latex]f[/latex] and [latex]f(c)\le f(x)[/latex] for all [latex]x\in I[/latex]. A [latex]f[/latex] function has an extreme local at
[latex]c[/latex] if [latex]fl/latex] has a maximum local at [latex]c[/latex] or [latex]f[/latex] has a minimum local at [latex]c[/latex]. Note that if [latex]f[/latex] has an absolute extreme at [latex]c[/latex] and [latex]f[/latex] is defined on a range containing [latex]c[/latex], then [latex]f(c)[/latex] is also considered a local extreme. If an absolute extreme for a
[latex]fl/latex] function occurs at a final point, we do not consider it to be a local extreme, but instead refer to that as a final point end. Given the graph of a [latex]f[/latex] function, it is sometimes easy to see where a local maximum or a local minimum occurs. However, it is not always easy to see, since interesting features on the graph of a function
can not be visible because they occur at a very small scale. Also, we may not have a function chart. In these cases, how can we use a formula for a function to determine where these extremes occur? To answer this question, we look again (Figure). The local end occurs at [latex]x=0[/latex], [latex]x=1[/latex], and [latex]x=2[/latex]. Note that at
[latex]x=0[/latex] and [latex]x=1[/latex], the derivative [latex]f" {\prime}(x)=0[/latex]. A [latex]x=2[/latex], the derivative [latex]f”~ {\prime}(x)[/latex] does not exist, since the function [latex]f[/latex] has an angle there. In fact, if [latex]f[/latex] has a local extreme at a point [latex]x=c[/latex], the derivative [latex]f” {\prime}(c)[/latex] must meet one of
the following conditions: or [latex]f” {\prime}(c)=0[/latex]f”~ {\prime}(c) is unlatex][/latex][/latex][/latex][/latex][/latex][/latex]f[/latex]fl/latex]f[/latex]f[/latex]. This [latex]c[/latex] value is known as a critical point and it is important to find extreme values for functions. Definition Let [latex]c[/latex] be an internal point in the domain of [latex]f[/latex]. We
say that [latex]c[/latex] is a critical point of [latex]f[/latex] if [latex]f” {\prime}(c)=0[/latex] or [latex]f” {\prime}(c)[/latex] is not defined. As mentioned above, if [latex]f[/latex] has a local extreme at a point [latex]x=c[/latex], then [latex]c[/latex] must be a critical point of [latex]f[/latex]. This fact is known as Fermat's theorem. If [latex]f[/latex] has an
extreme local at [latex]c[/latex] and [latex]f[/latex] is differentiable at [latex]c[/latex], then [latex]f” {\prime}(c)=0[/latex]. Suppose [latex]f[/latex] has a local extreme at [latex]c[/latex] and [latex]f[/latex] is differentiable at [latex]c[/latex]. We must show that [latex]f” {\prime}(c)=0[/latex]. To do this, we will show that [latex]f" {\prime}(c)\ge O[/latex]
and [latex]f™ {\prime}(c)\le O[/latex], and then [latex]f" {\prime}(c)=0[/latex]. Since [latex]f[/latex] has a local extreme at [latex]c[/latex], [latex]f[/latex] has a local maximum orlocal to [latex]c[/latex]. Suppose [latex]f[/latex] has a local maximum at [latex]c[/latex]. [latex]c[/latex].case in which [latex]f[/latex] has a minimum local to [latex]c[/latex] can
be managed the same way. There is then an open range [latex]I[/latex] such that [latex]f(c)\ge f(x)[/latex] for all [latex]x\in I[/latex]. Since [latex]f[/latex] is differentiable to [latex]c[/latex], from the definition of the derivative, we know that [latex]f” {\prime}(c)=\underset{x\to c} {\lim}\frac{f(x)-f(c)} {x-c}[/latex]. Since this limit exists, both unilateral
limits exist also and equal [latex]f™ {\prime}(c)[/latex]. (c)=\underset{x\to ¢~ +} {\lim }\frac{f(x)-f(c)} {x-c}[/latex]f” {\prime}(c)=\underset{x\to c”-} {\lim }\f(x)-f(c) Therefore, for [latex]x[/latex] near [latex]c[/latex], but [latex]x[/latex], we [latex]\frac{f(x)-f(c)} {x-c}\le O[/latex]. From (Figure) we conclude that [latex]f” {\prime}(c)\le O[/latex]. Similarly,
it can be shown that [latex]f”~ {\prime}(c)\ge O[/latex]. Therefore, [latex]f" {\prime}(c)=0[/latex]. D From Fermat's theorem, we conclude that if [latex]f[/latex] has an extreme local at [latex]c[/latex], then both [latex]f™ {\prime }(c)=0[/latex] or [latex]f" {\prime}(c)[/latex] is not defined. In other words, the local end can only occur in critical points. Note
that this theorem does not claim that a [latex]f[/latex] function must have a local end at a critical point. Rather, he claims that critical points are candidates for the local end. For example, consider the [latex]f(x)=x"3[/latex] function. We have [latex]f” {\prime} (x)=3x"2=0[/latex] when [latex]x=0[/latex]. Therefore, [latex]x=0[/latex] is a critical point.
However, [latex]f(x)=x"3[/latex] is increasing [latex](—\infty \infty )[/latex], and therefore [latex]f[/latex] does not have an extreme local at [latex]x=0[/latex]. In (Figura), we see different possibilities for critical points. In some of these cases, the functions have local ends in critical points, while in other cases the functions do not. Note that these
graphs do not show all possibilities for the behavior of a function at a critical point. Figure 4. (a-e) A function [latex]f[/latex] has a critical point at [latex]c[/latex] if [latex]f" {\prime} (c)=0[/latex] or [latex]f™ {\prime}(c)[/latex] is not defined. A function may or may not have a local end at a critical point. Later, in this chapter, we examine analytical
methods to determine whether a function actually has a local end at a critical point. For now, we turn our attention to find critical points. We will use graphical observations to determine whether a critical point is associated with a local extreme. For each of the following functions, find all critical points. Use a graph utility to determine whether the
function has a local end in each of the critical points. [regulation]translation: Find all critical points for latex]f(x)=x"3-\frac{1}{2}x"2-2x+1[/latex. the extreme value theorem states that a function continues on a closed range, limited has absolute maximum and absolute minimum. as shown in (figure,) one or both of these absolute extremes could
occur at a final point. If an absolute extreme does not occur at a final point, however, it must occur at an internal point, in such case the absolute extreme is a local extreme. Therefore, with (figure,) the latex point]c[/latex to which the local extreme occurs must be a critical point. We summarize this result in the following theorem. leave latex]f[/latex
be a continuous function on a closed and limited range latex] I. the absolute maximum of latex]f[/latex over latex]I[/latex and the absolute minimum of latex]f[/latex over latex]I[/latex must occur at latex endpoints]I[/latex or at latex critical pointslf[/latex in latex]I. with this idea in mind, we examine a procedure to locate absolute ends. Consider a
continuous latex function]f[/latex defined above the closed range latex][a,b][/latex. evaluate the latex]f[/latex at the latex of endpoints]x=a[/latex and latex]x=Db[/latex. Find all critical latex points]f[/latex found above the latex range](a,b)[/latex and evaluate latex]f[/latex at those critical points. compares all the values found in (1) and (2.) from (figure,)
the absolute end must occur at final points or critical points. Therefore, the greatest of these values is the absolute maximum of latex]f[/latex. the smallest of these values is the absolute minimum of latex]f[/latex. now we see how to use this strategy to find absolute minimum and maximum values for continuous functions. for each of the following
functions, find the absolute minimum maximum and absolute above the specified range and the state where such values occur. latex]f(x)=—x"2+3x-2[/latex over latex][1,3][/latex. latex]f(x)=x"2-3x" {2/3}[/latex over latex][0,2][/latex. find the absolute maximum and absolute minimum of latex]f(x)=x"2-4x+3[/latex above the latex range][1,4][/latex. At
this point, we know how to identify the extreme absolute for continuous functions on closed intervals. we also defined the extreme local and determined that if a latex function]f[/latex has a local end at a latex point]c[/latex, then latex]c[/latex must be a critical point of latex]f[/latex. However, latex]c[/latex being a critical point is not enough for
latex]f[/latex to have a local latex end]c[/latex. Later in this chapter, we show how to determine whether a function actually has a local extreme at a critical point. first, however, we need to introduce the value theorem of a lean, which will help while we analyze the behavior of the charta function. Key concepts A function can have both absolute
maximum and absolute minimum, havean absolute extreme, or have no absolute minimum maximum or absolute. If a function has a local end, the point where it occurs must be a critical point. However, a function does not need a local extreme at a critical point. A continuous function on a closed and delimited range has absolute maximum and
absolute minimum. Each end occurs at a critical point or at a final point. 1. In precalculum, you learned a formula for the position of the maximum or minimum of a square equation [latex]y=ax"2+bx+c[/latex], which was [latex]m=-\frac{b} {2a}[/latex]. Test this formula using the calculation. 2. If you are finding an absolute minimum on a range
[latex][a,b][/latex], why do you need to control endpoints? Draw a graph that supports your hypothesis. 3. If you are examining a function on a range [latex](a,b)[/latex], for [latex]a[/latex] and [latex]b[/latex] finite, is it possible not to have a maximum or absolute minimum? 4. When it is occurring for critical points, explain why it is also necessary to
determine the points where [latex]f(x)[/latex] is not defined. Draw a chart to support the explanation. 5. Can you have a maximum finished for [latex]y=ax”2+bx+c[/latex] on [latex](—\infty ,\infty )[/latex]? Explain why or why not use graphical arguments. 6. Can you have a maximum finished for [latex]y=ax"3+bx"2+cx+d[/latex] over [latex](—\infty
A\infty )[/latex] assuming [latex]a[/latex] is non-zero? Explain why or why not use graphical arguments. 7. Let [latex]m[/latex] be the number of local minimums and [latex]M[/latex] be the number of local maxima. Is it possible to create a function in which [latex]M>m+2[/latex]? Draw a chart to support the explanation. 8. Is it possible to have more
than one absolute maximum? Use a graphic argument to prove your hypothesis. 9. Is it possible not to have absolute minimum or maximum for a function? If so, build such a function. If not, explain why it is not possible. 10. [T] Graphics the function [latex]y=e” {ax}[/latex]. For what [latex]a[/latex] values, on any infinite domain, will you have a
maximum absolute and minimum? For the following exercises, determine where the local and absolute maximums occur on the indicated graph. The domains of the Assumption are closed intervals unless otherwise specified. 11. 12. 13. 14. For the following problems, draw graphs of [latex]f(x)[/latex], which is continuous, over the range [latex][-4,4]
[/latex] with the following properties: 15. Maximum absolute to [latex]x=2[/latex] and absolute minimum to [latex]x=\pm 3[/latex] 16. absolute minimum to [latex]x=1[/latex] and absolute maximum to [latex]x=2[/latex] 17. Maximum absolute at [latex]x=4[/latex], absolute minimum at [latex]x=-1[/latex], maximum local at [latex]x=-2[/latex], and a
critical point that is not a maximum or minimum at [latex]x=2[/latex] 18. maxima absolute to [latex]x=2[/latex] andminimum local to [latex]x=1[/latex], and minimum absolute toFor the following exercises, find critical points in the domains of the following functions.  For the following exercises, find the maximum local and/or absolute for the
functions above the specified domain. [4] [latex]y=4 \sin \theta -3 \cos \theta [/latex] over latex [0,2\pi][/latex] For the following exercises, find the minimum and maximum local for the functions above [latex](—\infty \,infty [/)latex.] 40. latex]y=x"2+4x+5[/latex 41. lattix]ly=x"3-12x[/latex 42. == sync, corrected by elderman == For the following
functions, use a function chart calculator and to estimate the absolute and local maximum and minimum. So, solve them explicitly. 46. T] [latex]y=3x\sqrt{1-x"~2}[/latex 47. T] [latex]y=x+ \sin (x)[/latex] 48. 50. 51. A company producing cell phones has a latex cost function]C=x"2-1200x+36,400[/latex where latex]C[/latex is the cost in dollars and
latex]x[/latex is the number of cell phones produced (in thousands.) How many cell phone units (in thousands) minimize this cost function? 52. A ball is thrown into the air and its position is given by the latex]h(t)=-4.9t~2460t+5[/latex m. Find the height the ball stops climbing. How long after this was thrown? For the following exercises, consider
gold production during the California gold rush (1848-1888). Gold production can be shaped by latex]G(t)=\frac{(25t)} {(t~2+16)}[/latex, where latex]t[/latex is the number of years since the start of the race [latex](0\le t\le 40)[/latex] and latex] G[/latex is ounces of gold produced (in millions. A summary of the data is shown in the following figure. 53.
Find when the maximum production (local and global) of gold occurred, and the amount of gold producedThe maximum. 54. Find when minimal production (local and global) occurred. What was the amount of gold produced during this minimum? Find critical, maxima and minimum points for the following unique-sense functions. 55.
[latex]y=\begin{cases} x"2-4x, & O\le x\le 1\ x~2-4, & 1 < 1 \end{cases}[/latex] For the following exercises, find the critical points of the following generic functions. Am I maxima, minimum or not? Declare the necessary conditions. (in English) I[/latex such that [latex]f(c)\ge f(x)[/latex] for all [latex]x\in I[/latex,] let's say latex]f[/latex has a maximum
local at the latex]c[/latex minimum local if there is a latex interval] I[/latex such that [latex]f(c)\le f(x)[/latex] for all [latex]x\in I[/latex] is said latex]f[/latex has a minimum latex]c[/latex latex]c[/latex]c[/latex]c[/latex]
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