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One sided limits practice

The previous section gave us tools (which we call the theory) that allow us to calculate limits more easily. The head in the results is the fact that polynomyology and trigonometry reasons, exponential functions and logarithm (and product totals, etc.) are all behaving well." In section 1.1, we explore three ways that the limit of the function
fails: the function approaches different values from left and right, the function grows without boundaries and the vibrating function. In this sectlon we explore the concepts behind #1 by mtroducmg limits. One-sided We start with an official definition similar to the definition of tick. The limit stlpulated in Section 1.2, however, is slightly
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different and \(xeq c\)" is replaced by \(x&lt;c\)" or = \(x=&gt;c\)" either. diafi1uai 2: mmmnmmuuuammmnwfmﬂua"i‘m \() tHugea el \(c\) taz i \(A) illuflsdduiidruuauus \(I\) aniuarvvzadii \(c\) dasddauas \(f(x)\) tiiagan \(x) 141704 \(c\) anéuda fa \(L) wia dasdasugrauas \() i \(c\) @a \(L\) Fouanalne \[

\lim\limits_{x\rightarrow c/-} f(x) = L,\] wu1a@21u31 44 \(\epsilon &gt; 1 & \(\delta &gt; 0\) aﬂmuuﬁmsu \(x &lt; c\),= if=\(|x= -= c|=&gt; &lt; \deltal),= then=\(|f(x)= -= I|=&gt; &lt; \epsilon\).= right-hand= limit= let= \(\)= be= an= open= interval= contalnlng \(c\) = and= let= \(\)= be= a= function= defined= on= \(|\) = except= possibly= at=\
(c\).= the= limit= of= \(f(x)\),= as= \(x\)= approaches= \(c\)= from= the= right,= is= \(\),= or-the- right--hand= limit= of= \(f\)= at= \(c\)= is= \(\),= denoted= by= \[= \lim\limits_{x\rightarrow= c"+}= f(x)=L,\] means= that= given= any= \(\epsilon=&gt; 0\) visuiuai \(\delta &gt; O\) aﬂmuuﬁﬁmu \(x&gt; c\) Ronundn \(|x - c| &lt; \delta\),= then=\
(If)= -= l|=&gt; &lt; \epsilon\).= practically= speaking,= when= evaluating= a= left-hand= limit,= we= consider= only= values= of= \(x\)= to= the= left= of=\(c\),"= i.e.,= where=&gt; &lt;c\). the= admittedly= imperfect= notation= \(x\to= c”-\)= is= used= to= imply= that= we= look= at= values= of= \(x\)= to= the= left= of= \(c\)—the notation=

has= nothing= to= do= with= positive= or= negative= values= of= either=\(x\)= or=\(c\).= a= similar= statement= holds= for= evaluating= right-hand= limits;= there= we= consider= only= values= of= \(x\)= to= the= right= of=\(c\),= i.e.,= \(x=&gt;c\) LsﬁamﬂsnT%wquaaﬂnaauﬂaumuﬁLwammsmﬁyLuuma 3116 a1l LsNILAIAR
uuuawaawﬂmmu"lmmuuuwaa \(c\) t57EnUsziiudindfanoiraaz a1 ugnsiiatng Example 17: One-sided limit assessment Let \(f(x) = \left\{{array{{cc} x &amp; O\leq x\leq 1 \\ 3-x &amp; &It;&gt; &It;2\end{},\right.\) as shown in Figure 1.21. Find each of the following: \(\lim\limits_{x\to 17-} f(x)\) \(\lim\limits_{x\to 14} f(x)\) \
(\I|m\I|m|ts_{x\to 1} fO)N) \F(D)Y(WMimits_ f(x) V) \(F(O)V) \(Mim\limits_{x\to 2”-} as= shown= in= figure= 1.21.= find= each= of= the= following:= \(\lim\limits_{x\to= 1"-}= f(x)\)= \(Mim\limits_{x\to= 1"+}= f(x)\)= \(\lim\limits_{x\to= 1}= f(x)\)= \(f(1)\)= \(Mim\limits_{x\to= 0"+}= f(x)= \)= \(f(0)\)= \(Mim\limits_{x\to= 2/-}=&gt;&It;/2\end{array},\right.\) as shown
in Figure 1.21. Find each of the following: \(Mlim\limits_{x\to 17-} f(x)\) \(\lim\limits_{x\to 17+} f(x)\) \(\lim\limits_{x\to 1} f()\) \(f(1)\) \(\lim\limits_{x\to 0"+} f(x) \) \(f(O)\) \(\lim\limits_{x\to 2/-} &gt; 1&lt;/c\).&gt; &lt;/c\)"&gt; &lt;/c\)"&gt; \(f(2)V) \(Mext{FIGURE 1.21}\): \(\\) graph in example 17 solutions for these problems, so we refer to the graph
frequently. When \(x\) goes to 1 from the left, we see that \(f(x)\) is approaching limits_ 1. We are evaluating the limit, not the value of the function, so \( \lim\limits_{x\to 1°+} f(x)=2\) does not have a limit of \(f\) to \(x\) to 1 as described in the first section. The function does not approach a particular value, especially two different values from
the left and right. Using definitions and by viewing the graph, we see \(f(1) = 1\) When \(x\) goes to 0 from the right, we see that \(f(x)\) is also approaching 0, so \(\lim\limits_{x\to 0~+} f(x)=0\) Note We cannot consider the left limit of 0 to (\\) not defined for the value of \(x\). &It;0\) Using definitions and graphs \(f(0) = 0\) When \(x\) goes to 2
from the left, we see that \(f(x)\) is nearing a value of 1, so \(\lim\limits_{x\to 2~-} f(x)=1\) the graph and the definition indicate that the \(f(2)\) function is not defined. Note how the left and right limits differ at \(x=1\). There is precisely when the left and right limits are equal. Chapter 7 Theory: Let \(\) is a function defined in the \(1\) opening
range with \(c\) and then \Nlim\limits_{x\to c}(x) = L\]. \limits_ {x\to c”-}(x) = L \quad \text{and} \quad \lim\limits_{x\to c"+}(x) = L.\] phrase if and if* means both commands are equal. If the limit is \(L\), both left and right hands are limited to \(L\). One thing to consider in example 17 - 20 is that the value of the function may / may not be equal
to the value of the left/right limit, even if these limits are agreed. 1&It;x&lt;2 \end{array} \right.\) as shown in figure 1.22 Evaluate the following \(\I|m\I|m|ts {x\to 1"-} f(x))) \( \I|m\I|m|ts {x\to 17} 0N \( \lim\Mimits_ f(x\l\x)(x)(\)(x)(\) ).). DY \(Nlim\limits_ ]{x\to 0™} (X)V) \(f(O)\) \(\I|m\I|m|ts {x\to 2"-} f(x)\) \(f(2)V) \(text{FIGURE 1. 22}) ) A graph of \
(f(f\) from example 18. of \(\) and graphs tfia \(x\) t4i11na 1 ann@udite 1519z Hud \F))) 11 Tnd 1 sratiu \( lim\limits {x\to 17} £(x)=1.\) tu \(x\) vinTnd 1 a1nsual) 1519y mum \(f)\) Ltinlng 1 fnass wotlu \( Mlim\limits_{x\&ls 1+} f(x)=1\) dnddauas \(A) 1u \(x\) 1nd 1 daguay vu 1 flagann \(R) Wi Tnd 1 annvigdnuauIbazEe
efotiu \( \lim\limits_{x\ffo 1} f(x)=1\) \f(@)) lilgignrimuald Tusaseyin 1 hiaglulawuaas \(R) anufidiunuaTastiny eszylivunsindrasnauiiilnagidia \(x=1Y e \(x) duifiu 0 91ndrue \(FX)) 2edinTng 2 dorfu \(Nim\limits_{x\to 07+} f(x)=2) \(fO)\) laildgnrnnuaifin \(0\)"Luaﬂ°£u‘[mmwuao \(R) tila \(x\) Tuds 2 aanse \
(F)V) ttinTna 0 stotiu \(Mlim\limits_{x\&s 22-} f(x)=0\) \(f(2)\) "Lu“lmnn’mummu 2 “luaa"luTmmumaa \(f\) mammﬂ 19: mﬁmsuLuwummnmsuaaw\ﬂnmumnmummwnuq Let \(f(x) = \Ieft\{\begln{array}{cc} (x- 1)"2 &amp; O\leq x\leq 2, xeq 1\\ 1 &amp; x=1\end{array},\right.\) mammm"ﬁus‘u 1.23 ﬂsvmuﬁamavlmu \( \lim\limits {x\to 17-H ()N \(
\lim\limits_{x\to 17+} f(x)\) \(lim\limits_{x\to 1} f(x)\) \(f(1)\) \(\text{FIGURE 1.23}\): Lﬂuﬂ‘h’ﬂL%uTmﬂﬂMﬂﬁﬂWMMﬂ‘um%’]ﬂﬂ”ﬁ’]EILLa gaad \(A) 1{u \(x)) Lmﬂna 1 @a 0 fofuSadiufidaiauinde s1dia da 0; vaiws \( \lim\limits_{x\to 1} f(x) = 0\) uananilfosy u”l,aamasﬁmmmw \(f(l) = 1\) snazinen 20: n15ise Luummmmmaaw\mﬁﬁum
mmumﬂ‘u‘nuq Let \(f(x) = \left\{\begin{array}{cc} x"2 &amp; O\leq x\leq 1 \\ 2-x &amp; 1&lt;x\leq 2\end{array} \right.\) mmmm?usﬂ 1.24 Ussiiudosialuil \(\lim\limits_{x\to 17} f{(x)\) \( \lim\limits_{x\to 1°+} f(x)\) \(\lim\limits_{x\to 1} f(x)\) \(f(1)\) \\text{flgure 1.24}\): Tfﬁasuu Wufidaauanndrsifnainuauasfiedfunasnsrufionuasaluilvin
A \[lim\limits_{x\to 17-} f(x) = \lim\limits_{x\to 17+} f(x) =\lim\limits_ {x\to 1} f(x) =f(1) = 1.\] In example 17 - 20, we were asked to search both \( \lim\limits_{x\to 1}f(x)\) and \(f(1)\) consider the following table: \[\begin array{}{ccc} &amp; \lim\limits_{x\to 1}{(x) &amp; f(l) \\hline \text{example 17} &amp; \text{nonexistent} &amp; 1 \\
\text{Example 1 18} &amp; 1 &amp; \text{defined} \ \\ \text {example 19} &amp; 0 &amp; 1 \\ \text{{20} &amp; array Only in example 20 perform both existing and acceptable functions and limits. This seems good;' In fact, it seems normal, this is an important situation that we explore in the next section titled The New World. In short,
continuous functions are functions that when a function approaches a value of \(x\rightarrow c\) (e.g. when \(Mlim\limits_{x\to c} f(x) = L\)) achieves that value at \(c\). Predictable Contributors and attribution to Gregory Hartman (Virginia Military Academy), the work of Troy Semmer and Dimple Kumar Shalishajar of VMI and Brian Heinold of
Mount St. Mary's University. This content is copyrighted by creative commons attribution - non-commercial license (BY-NC)
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