WHAT DOES DNE MEAN IN MATH

DEMYSTIFYING “DNE” IN MATHEMATICS: UNDERSTANDING W/HEN A LIMIT DoesN'T ExisT

WHAT DOES DNE MEAN IN MATH? THIS SEEMINGLY SIMPLE ABBREVIATION, “DNE,” STANDS FOR “DoEs NoT ExIsT,” AND IT's A
CRUCIAL CONCEPT WHEN EXPLORING THE BEHAVIOR OF FUNCTIONS, PARTICULARLY IN THE REALM OF CALCULUS AND LIMITS.
\W/HEN WE ENCOUNTER “DNE” IN A MATHEMATICAL CONTEXT, IT SIGNIFIES THAT A PARTICULAR VALUE, OFTEN A LIMIT, CANNOT
BE DEFINITIVELY DETERMINED BECAUSE IT DOESN'T APPROACH A SINGLE, FINITE NUMBER. THIS ARTICLE WILL DELVE DEEPLY INTO
THE VARIOUS SCENARIOS WHERE A LIMIT “DNE,” EXPLORING THE UNDERLYING REASONS AND PROVIDING CLEAR, ILLUSTRATIVE
EXAMPLES. W/E'LL BREAK DOWN DIFFERENT TYPES OF NON-EXISTENT LIMITS, FROM OSCILLATING FUNCTIONS TO THOSE THAT
TEND TOWARDS INFINITY, ENSURING YOU GAIN A COMPREHENSIVE UNDERSTANDING OF THIS IMPORTANT MATHEMATICAL IDEA.
UNDERSTANDING “DNE” IS NOT JUST ABOUT MEMORIZING A PHRASE; IT'S ABOUT GRASPING THE FUNDAMENT AL PROPERTIES OF
FUNCTIONS AND THEIR CONVERGENCE.
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UNDERSTANDING THE CONCEPT OF LIMITS

BEFORE WE DIVE INTO WHY A LIMIT MIGHT NOT EXIST, IT’S ESSENTIAL TO HAVE A SOLID GRASP OF WHAT A LIMIT ACTUALLY
REPRESENTS. IN CALCULUS, A LIMIT DESCRIBES THE VALUE THAT A FUNCTION “ APPROACHES” AS THE INPUT (OR INDEPENDENT
VARIABLE, OFTEN DENOTED AS ,Xl> GETS CLOSER AND CLOSER TO SOME VALUE. |T’'S NOT NECESSARILY ABOUT THE FUNCTION'S
VALUE AT THAT SPECIFIC POINT, BUT RATHER WHAT IT’S HEADING TOWARDS. THINK OF IT LIKE APPROACHING A DESTINATION
ON A MAP, YOU CAN GET ARBITRARILY CLOSE TO THE DESTINATION WITHOUT ACTUALLY REACHING IT, AND THE LIMIT DESCRIBES
THAT INTENDED DESTINATION.

FOR A LIMIT TO EXIST, THE FUNCTION MUST APPROACH THE SAME SINGLE, FINITE VALUE FROM BOTH SIDES. THIS IS WHERE THE
CONCEPT OF “DNE” COMES INTO PLAY. IF THE FUNCTION BEHAVES ERRATICALLY, SHOOTS OFF TOWARDS INFINITY, OR
APPROACHES DIFFERENT VALUES FROM THE LEFT AND RIGHT, THEN THE LIMIT, AS CONVENTIONALLY DEFINED, DOES NOT EXIST.

ReasoNs WHY A LiMiT MiGHT DNE

THERE ARE SEVERAL DISTINCT REASONS WHY A MATHEMATICAL LIMIT, SPECIFICALLY AS ‘X" APPROACHES A CERTAIN VALUE,

MIGHT BE STATED AS “DNE.” THESE REASONS STEM FROM THE FUNDAMENTAL BEHAVIOR OF THE FUNCTION IN THE VICINITY OF
THAT POINT. RECOGNIZING THESE PATTERNS IS KEY TO CORRECTLY APPLYING THE “DNE” NOTATION AND UNDERSTANDING THE
NATURE OF THE FUNCTION'S GRAPH.

DNE Due To DIFFereNT LEFT AND RIGHT-HAND LIMITS

ONE OF THE MOST COMMON SCENARIOS FOR A LIMIT TO "DNE” IS WHEN THE FUNCTION APPROACHES DIFFERENT VALUES AS ‘X’
APPROACHES A SPECIFIC POINT FROM THE LEFT VERSUS FROM THE RIGHT. IN CALCULUS, WE DENOTE THE LIMIT FROM THE LEFT AS
$\Lim_{x \To c”-} F(x)$ AND THE LIMIT FROM THE RIGHT AS $\LIM_{x \To c"+} F(x)$. For THE oVERALL LIMIT $\LiM_{x
\To ¢} F(x)$ TO EXIST, THESE TWO ONE-SIDED LIMITS MUST BE EQUAL AND FINITE.



CONSIDER A PIECEWISE FUNCTION, WHICH IS DEFINED BY DIFFERENT FORMULAS FOR DIFFERENT INTERVALS OF ITS DOMAIN. FOR
INSTANCE, LET'S DEFINE A FUNCTION $F(X)$ SUCH THAT:

o $r(x) =x + 1$ For $x < 2%

o $r(x) = 2% - 1% For $x \GE 2%

Now, LET'S EVALUATE THE LIMIT AS $X$ APPROACHES 2. FROM THE LEFT SIDE ($X < 2$), THE FUNCTION BEHAVES AS $x +
1$. As $x$ GETS VERY CLOSE TO 2 FROM VALUES LESS THAN 2, $F(x)$ APPROACHES $2 + 1 = 3%. So, $\uiM_{x \To 2"-
}r(x) = 3%.

FROM THE RIGHT SIDE ($x \GE 2$), THE FUNCTION BEHAVES AS $2x - 1$. AS $x$ GETS VERY CLOSE TO 2 FROM VALUES
GREATER THAN OR EQUAL TO 2, $F(x)$ APPROACHES $2(2) - 1 =4 - 1= 3%.So, $\um_{x \To 2"+} Fr(x) = 3.

IN THIS SPECIFIC EXAMPLE, BOTH THE LEFT-HAND AND RIGHT-HAND LIMITS ARE EQUAL TO 3. THEREFORE, THE LIMIT $\LiM_{x
\To 2} F(x)$ DOES EXIST AND IS EQUAL TO 3.

LET'S MODIFY THIS EXAMPLE SLIGHTLY TO CREATE A "DNE” scenario. CONSIDER $G(X)$ SUCH THAT:

o $6(x)=x+ 1$For $x < 2%

e $6(x) = 3x - 3% For $x \GE 2%

As $x$ APPROACHES 2 FROM THE LEFT, $G(x)$ APPROACHES $2 + 1 = 3%. So, $\LiM_{x \To 2"-} a(x) = 3%.

As $x$ APPROACHES 2 FROM THE RIGHT, $G(x)$ APPROACHES $3(2) - 3 = 6 - 3 = 3%. STILL EQUAL. MY APOLOGIES, LET'S
TRY ANOTHER ADJUSTMENT FOR A CLEAR DNE.

LET'S CONSIDER A MORE ILLUSTRATIVE EXAMPLE FOR A DNE SCENARIO DUE TO DIFFERING ONE-SIDED LIMITS. LET $H(X)$ BE
DEFINED AS:

o $H(X) =Xx"2% For $x < 1%

o $H(X) =x + 2% For $x \GE 1%

Now, LET’S EXAMINE THE LIMIT AS $X$ APPROACHES 1. AS $x$ APPROACHES 1 FROM THE LEFT (VALUES LESS THAN 1),
$H(x)$ APPROACHES $172 = 1%. So, $\LiM_{x \To 17~} H(x) = 13.

As $x$ APPROACHES 1 FROM THE RIGHT (VALUES GREATER THAN OR EQUAL TO 1), $H(X)$ APPROACHES $1 + 2 = 3$. So,
$\um_{x \To 1"+} H(x) = 3%.

SINCE THE LEFT-HAND LIMIT (1) AND THE RIGHT-HAND LIMIT (3) ARE NOT EQUAL, THE OVERALL LIMIT $\LiM_{x \To 1} H(x)$
DOES NOT EXIST. WE wouLD WRITE THIS AS $\LIM_{x \To 1} H(x) = \TexT{DNE}$. THIS JUMP DISCONTINUITY IS A
HALLMARK OF A DNE LIMIT IN SUCH PIECEWISE FUNCTIONS.

DNE Due To OSCILLATION

ANOTHER INTRIGUING REASON FOR A LIMIT TO "DNE” IS WHEN A FUNCTION OSCILLATES INFINITELY AS ‘X’ APPROACHES A
PARTICULAR VALUE. THIS OFTEN HAPPENS WITH TRIGONOMETRIC FUNCTIONS, ESPECIALLY WHEN COMBINED WITH OTHER
EXPRESSIONS THAT CAUSE THE OSCILLATIONS TO BECOME MORE RAPID OR INTENSE.

A CLASSIC EXAMPLE IS THE FUNCTION $F(x) = \sIN(1/x)$ As $x$ ApPROACHES 0. As $x$ GETS CLOSER AND CLOSER TO
ZERO, THE TERM $ 1/X$ BECOMES LARGER AND LARGER IN MAGNITUDE. THE SINE FUNCTION, $\sIN(\THETA)$, OSCILLATES



BETWEEN -1 AND 1 FOR ALL VALUES OF $\THETA$. THEREFORE, AS $ 1/x$ APPROACHES INFINITY (BOTH POSITIVE AND
NEGATIVE, DEPENDING ON WHETHER $X$ APPROACHES O FROM THE RIGHT OR LEFT), $\sIN(1/X)$ WILL CONTINUOUSLY
OSCILLATE BETWEEN -1 AND 1.

NO MATTER HOW CLOSE YOU GET TO $x=0%, THE FUNCTION WILL REPEATEDLY HIT VALUES NEAR 1 AND -1, NEVER SETTLING
ON A SINGLE VALUE. IMAGINE TRYING TO PINPOINT A SPECIFIC ALTITUDE ON A ROLLER COASTER THAT'S RAPIDLY GOING UP AND
DOWN, UP AND DOWN, WITHOUT EVER STOPPING. YOU CAN'T SAY IT'S “APPROACHING” A PARTICULAR HEIGHT BECAUSE IT'S
CONSTANTLY CHANGING ITS MIND, SO TO SPEAK. THIS ERRATIC BEHAVIOR MEANS THE LIMIT DOES NOT EXIST. So, $\uim_{x \To
03 \sin(1/x) = \TexT{DNE}$.

SIMILARLY, CONSIDER A FUNCTION LIKE $F(x) = X \SIN(1/x)$ AS $x$ APPROACHES 0. WHILE THE $X$ TERM IS APPROACHING
0, THE $\sIN(1/x)$ TERM IS STILL OSCILLATING WILDLY. HOWEVER, IN THIS CASE, THE MULTIPLYING FACTOR OF $X$ DOES
“DAMPEN" THE OSCILLATIONS. AS $x$ APPROACHES O, THE PRODUCT $x \SIN(1/x)$ WILL BE SQUEEZED BETWEEN $-X$ AND
$x%$. BY THE SQUEEZE THEOREM, SINCE BOTH $-X$ AND $x$ APPROACH O AS $X$ APPROACHES O, THE LIMIT OF $X
\sIN(1/x)$ As $x$ APPROACHES O DOES EXIST AND IS 0. THIS HIGHLIGHTS HOW THE OVERALL STRUCTURE OF THE FUNCTION
CAN INFLUENCE WHETHER OSCILLATIONS LEAD TO A DNE LIMIT.

DNE DUE To VERTICAL ASYMPTOTES AND INFINITE LIMITS

W/HEN A FUNCTION'S OUTPUT GROWS WITHOUT BOUND (EITHER POSITIVELY OR NEGATIVELY) AS THE INPUT APPROACHES A
CERTAIN VALUE, WE SAY THE LIMIT IS INFINITE. W/HILE WE CAN DESCRIBE THIS BEHAVIOR, A LIMIT THAT TENDS TOW ARDS
INFINITY IS TECHNICALLY CONSIDERED A “DNE” LIMIT BECAUSE INFINITY IS NOT A SPECIFIC, FINITE NUMBER THAT THE FUNCTION IS
APPROACHING.

THIS PHENOMENON IS MOST COMMONLY ASSOCIATED WITH VERTICAL ASYMPTOTES. A VERTICAL ASYMPTOTE OCCURS AT $X =
C$ IF THE FUNCTION $F(X)$ APPROACHES INFINITY OR NEGATIVE INFINITY AS $X$ APPROACHES $C$ FROM EITHER THE LEFT OR
THE RIGHT (OR BOTH). A PRIME EXAMPLE IS THE FUNCTION $F(X) = 1/x"2%$ As $x$ approAacHEs O.

As $x$ GETS VERY CLOSE TO O FROM EITHER SIDE, $X" 2% BECOMES A VERY SMALL POSITIVE NUMBER. \W/HEN YOU DIVIDE 1 BY
A VERY SMALL POSITIVE NUMBER, THE RESULT BECOMES A VERY LARGE POSITIVE NUMBER. FOR INSTANCE, IF $x = 0.1%, $x"2 =
0.01%, AND $1/x%2 = 100%. IF $x = 0.01%, $x"2 = 0.0001%, anD $1/x"2 = 10000$%. THE VALUES ARE GROWING
WITHOUT LIMIT.

THEREFORE, WE CAN WRITE:

o $\uM_{x \1o 0"+} \rrAc{ 1H{x"2} = \INnFTY$

o $\LM_{x \1o 0"} \rRAc{ THx"2} = \INFTY$

SINCE THE LIMIT IS NOT APPROACHING A FINITE NUMBER, BUT RATHER GROWING INDEFINITELY LARGE, WE STATE THAT $\LiM_{x
\To 03 \rRAC{ 1}{x"2} = \TexT{DNE}$. SIMILARLY, IF A FUNCTION APPROACHES $-\INFTY$ FROM ONE OR BOTH SIDES, THE
LiMIT ALso DNE.

IT'S IMPORTANT TO DISTINGUISH THIS FROM CASES WHERE THE LIMIT IS FINITE. FOR EXAMPLE, $\LiM_{x \To \INeTY}
\Frac{ 1} x} = 0% EXISTS BECAUSE THE FUNCTION APPROACHES A SPECIFIC FINITE VALUE. THE “DNE” FOR VERTICAL
ASYMPTOTES SPECIFICALLY REFERS TO THE BEHAVIOR AT THE POINT WHERE THE ASYMPTOTE OCCURS.

DNE IN OTHER MATHEMATICAL CONTEXTS

WHILE “DNE” Is MOST FREQUENTLY ENCOUNTERED IN THE CONTEXT OF LIMITS IN CALCULUS, THE UNDERLYING CONCEPT OF



SOMETHING NOT EXISTING OR NOT BEING DEFINABLE CAN APPEAR IN OTHER MATHEMATICAL AREAS. |T SIGNIFIES A LACK OF A
SOLUTION, A UNIQUE VALUE, OR A DEFINED PROPERTY UNDER THE GIVEN CONDITIONS.

For INSTANCE, IN ALGEBRA, IF YOU ARE ASKED TO SOLVE AN EQUATION LIKE $x"2 =-1% FOR REAL NUMBERS, THERE IS NO REAL
NUMBER $X$ THAT SATISFIES THIS EQUATION. IN THIS SCENARIO, YOU MIGHT SAY THE SOLUTION “DOES NOT EXIST” WITHIN THE
SET OF REAL NUMBERS, WHICH IS A SIMILAR IDEA TO “DNE.” OF COURSE, WITHIN THE REALM OF COMPLEX NUMBERS, SOLUTIONS
DO EXIST.

CONSIDER DIVISION BY ZERO. |F YOU ARE ASKED TO COMPUTE $5/O$, THIS OPERATION IS UNDEFINED. T HERE IS NO NUMBER
THAT, WHEN MULTIPLIED BY O, GIVES YOU 5. SO, THE RESULT “DOES NOT EXIST.” THIS IS CONCEPTUALLY RELATED TO HOW
LIMITS APPROACHING INFINITY RESULT IN A “DNE” BECAUSE THEY ARE NOT SETTLING ON A FINITE VALUE.

IN SET THEORY, IF YOU ARE LOOKING FOR THE INTERSECTION OF TWO DISJOINT SETS, THE INTERSECTION IS THE EMPTY SET,
MEANING THERE ARE NO COMMON ELEMENTS. W/HILE THE EMPTY SET IS A DEFINED MATHEMATICAL OBJECT, ONE MIGHT INFORMALLY
SAY THE “COMMON ELEMENTS DO NOT EXIST.”

THESE EXAMPLES, WHILE NOT DIRECTLY USING THE “DNE” NOTATION AS IN CALCULUS LIMITS, REINFORCE THE CORE IDEA: “DNE”
SIGNIFIES THE ABSENCE OF A SPECIFIC, DEFINED OUTCOME OR VALUE UNDER THE ESTABLISHED RULES AND DEFINITIONS OF THE
MATHEMATICAL SYSTEM BEING USED.

STRATEGIES FOR IDENTIFYING WHEN A LiMIT DNE

BEING ABLE TO IDENTIFY WHEN A LIMIT “DNE” IS A VALUABLE SKILL IN MATHEMATICS, PARTICULARLY IN CALCULUS. |T REQUIRES
CAREFUL ANALYSIS OF THE FUNCTION'S BEHAVIOR AROUND THE POINT IN QUESTION. HERE ARE SOME STRATEGIES TO HELP YOU
SPOT THESE SITUATIONS:

e ANALYZE ONE-SIDED LIMITS: ALWAYS CONSIDER THE BEHAVIOR OF THE FUNCTION AS ‘X’ APPROACHES THE VALUE FROM
BOTH THE LEFT AND THE RIGHT. IF THESE VALUES DIFFER, THE LIMIT DNE. THIS IS PARTICULARLY USEFUL FOR PIECEWISE
FUNCTIONS.

¢ GRAPH THE FUNCTION: VISUALIZING THE GRAPH OF A FUNCTION CAN BE INCREDIBLY INSIGHTFUL. LOOK FOR JUMPS,
BREAKS, OR POINTS WHERE THE GRAPH SHOOTS UPWARDS OR DOWNW ARDS INDEFINITELY (VERTICAL ASYMPTOTES).
THESE ARE STRONG INDICATORS OF A DNE LIMIT.

o CHeck FOR DIVISION BY ZERO: IF SUBSTITUTING THE VALUE INTO THE FUNCTION RESULTS IN A FORM LIKE k/O (\WHERE K
IS A NON-ZERO CONSTANT), BE ALERT FOR A VERTICAL ASYMPTOTE, WHICH OFTEN LEADS TO AN INFINITE LIMIT AND
THUS A DNE.

* Look FOrR OSCILLATING BEHAVIOR: FUNCTIONS INVOLVING TRIGONOMETRIC TERMS LIKE SINE OR COSINE, ESPECIALLY
WHEN COMBINED WITH EXPRESSIONS LIKE -|/X, CAN OSCILLATE WILDLY NEAR A POINT, LEADING TO A DNE LiMIT.

o CONSIDER THE DOMAIN OF THE FUNCTION: IF THE POINT IN QUESTION IS NOT IN THE DOMAIN OF THE FUNCTION, AND
THERE'S NO WAY TO DEFINE THE FUNCTION AT THAT POINT (E.G., A HOLE IN THE GRAPH THAT ISN'T “FILLED IN” BY
ANOTHER PIECE OF THE FUNCTION), THE LIMIT MIGHT DNE, OR IT MIGHT EXIST IF THE FUNCTION APPROACHES A VALUE
FROM ALL SIDES.

e AppLY LIMIT LAwWS CAREFULLY: WHILE LIMIT LAWS ARE POWERFUL, THEY ASSUME THE INDIVIDUAL LIMITS EXIST. IF
YOU FIND YOURSELF TRYING TO APPLY A LAW TO A LIMIT THAT IS INFINITE OR UNDEFINED, BE CAUTIOUS, AS THE RESULT
MAY NOT BE VALID.

MASTERING THESE STRATEGIES WILL EMPOWER YOU TO CONFIDENTLY DETERMINE WHETHER A LIMIT EXISTS OR NOT, A
FUNDAMENTAL STEP IN UNDERSTANDING THE NUANCES OF FUNCTION BEHAVIOR.



By NOW, YOU SHOULD HAVE A MUCH CLEARER UNDERSTANDING OF WHAT “DNE” MEANS IN MATHEMATICS, PARTICULARLY IN THE
CONTEXT OF LIMITS. IT'S A SHORTHAND FOR A SITUATION WHERE A FUNCTION DOESN'T SETTLE ON A SINGLE, FINITE VALUE AS
ITS INPUT APPROACHES A SPECIFIC POINT. WHETHER IT'S DUE TO A JUMP IN THE GRAPH, WILD OSCILLATIONS, OR AN UNBOUNDED
CLIMB TOWARDS INFINITY, RECOGNIZING THESE BEHAVIORS IS KEY TO ADVANCED MATHEMATICAL UNDERSTANDING.

THE CONCEPT OF A LIMIT IS FOUNDATIONAL TO CALCULUS, AND UNDERSTANDING WHEN A LIMIT DOES NOT EXIST IS JUST AS
IMPORTANT AS KNOWING WHEN IT DOES. THIS KNOWLEDGE ALLOWS US TO ANALYZE THE BEHAVIOR OF FUNCTIONS MORE
PRECISELY AND TO BUILD A STRONGER INTUITION FOR CONCEPTS LIKE CONTINUITY AND DERIVATIVES.

FREQUENTLY AskeD QUESTIONS ABOUT WHAT Does DNE MeaN IN MATH

Q: WHAT IS THE MOST COMMON REASON FOR A LIMIT TO DNE IN CALCULUS?

A: THE MOST COMMON REASON FOR A LIMIT TO DNE IS WHEN THE LEFT-HAND LIMIT AND THE RIGHT-HAND LIMIT AT A
PARTICULAR POINT ARE NOT EQUAL. THIS OFTEN OCCURS IN PIECEWISE FUNCTIONS WHERE THERE IS A "JUMP” DISCONTINUITY.

Q: DOES A LIMIT THAT APPROACHES INFINITY MEAN IT DNE?

A: YES, TECHNICALLY, A LIMIT THAT APPROACHES POSITIVE OR NEGATIVE INFINITY IS STATED AS “Does NoT ExisT” (DNE).
THIS IS BECAUSE INFINITY IS NOT A SPECIFIC, FINITE REAL NUMBER THAT THE FUNCTION IS APPROACHING. WE OFTEN WRITE
$\um_{x \1o c} F(x) = \INFTY$ or $\LiM_{x \To c} F(x) = -\INFTY$ TO DESCRIBE THE BEHAVIOR, BUT THE FORMAL
STATEMENT IS THAT THE LIMIT DNE.

Q: CAN A FUNCTION HAVE A DEFINED VALUE AT A POINT WHERE ITS LIMIT DNE?

A: ABSOLUTELY. A FUNCTION CAN HAVE A DEFINED VALUE AT A POINT (1.E., $F(C)$ IS A SPECIFIC NUMBER) EVEN IF THE LIMIT AS
$x$ APPROACHES $C$ DOES NOT EXIST. THIS HAPPENS, FOR EXAMPLE, WITH A “HOLE” IN THE GRAPH THAT IS FILLED BY A
DIFFERENT VALUE FOR THAT SPECIFIC POINT, OR EVEN IF THERE'S NO DEFINED VALUE AT ALL. THE LIMIT IS ABOUT THE BEHAVIOR
AROUND THE POINT, NOT NECESSARILY AT THE POINT ITSELF.

Q: WHAT DOES IT MEAN IF A LIMIT DNE DUE TO OSCILLATION?

A: A LIMIT DNE DUE TO OSCILLATION WHEN THE FUNCTION'S VALUES FLUCTUATE RAPIDLY BETWEEN TWO OR MORE VALUES AS
THE INPUT APPROACHES A CERTAIN POINT, WITHOUT EVER SETTLING ON A SINGLE, CONSISTENT VALUE. A CLASSIC EXAMPLE IS
$\Lim_{x \To 0} \sin(1/x)$.

Q: How DOES A VERTICAL ASYMPTOTE RELATE TO A LIMIT DNE?

A: A VERTICAL ASYMPTOTE AT $X=C$ IMPLIES THAT AS $X$ APPROACHES $C$ FROM ONE OR BOTH SIDES, THE FUNCTION'S
VALUE TENDS TOWARDS POSITIVE OR NEGATIVE INFINITY. SINCE INFINITY IS NOT A FINITE NUMBER, THE LIMIT AT THAT POINT IS
salb To DNE.

Q: Is “DNE” THE SAME AS “UNDEFINED"?

A: WHILE ReLATED, “DNE” (DoEes NoT EXIST) IS MOST SPECIFICALLY USED FOR LIMITS IN CALCULUS WHEN THE LIMIT DOES
NOT APPROACH A SINGLE FINITE VALUE. “UNDEFINED” CAN REFER TO OTHER MATHEMATICAL OPERATIONS THAT DON'T HAVE A
DEFINED RESULT, SUCH AS DIVISION BY ZERO OR THE SQUARE ROOT OF A NEGATIVE NUMBER IN THE REAL NUMBER SYSTEM.
HOWEVER, IN THE CONTEXT OF LIMITS, AN INFINITE LIMIT IS CONSIDERED DNE.



Q: How cAN | IDENTIFY IF A LIMIT DNE FROM A GRAPH?

A:Look For: 1. A JUMP IN THE GRAPH WHERE THE FUNCTION APPROACHES DIFFERENT VALUES FROM THE LEFT AND RIGHT. 2. A
BREAK IN THE GRAPH WHERE THE FUNCTION SHOOTS UPWARDS OR DOWNW ARDS INDEFINITELY (VERTICAL ASYMPTOTE). 3. THe
GRAPH OSCILLATING WILDLY WITHOUT SETTLING ON A SPECIFIC Y-VALUE AS YOU APPROACH A PARTICULAR X-VALUE ON THE
HORIZONTAL AXIS.
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