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Abstract

What were you doing 500 years ago? Oh, that’ s right nothing, because you didn’ t exist
yet. In fact, several generations of your family had yet to leave their mark on the world, but one
very special shark may already have been swimming in the chilly North Atlantic at that time,
and the incredible animal is somehow still alive today.

Scientists studying Greenland sharks observed the particularly old specimen just recently,
and after studying it they’ ve determined that the creature is approximately 272 to 512 years
old. That’s an absolutely insane figure, and if its age lands towards the higher end, it makes the
animal the oldest observed living vertebrate on the entire planet.

Greenland sharks are an incredible species in a number of ways, but most notable is its
longevity. The sharks are well over 100 years old before even reaching sexual maturity, and
regularly live for centuries. This particularly old specimen, along with 27 others, were analyzed
using radiocarbon dating. The reading came back at around 392 years, but potential margin of
error means the animal’ s true age is somewhere between 272 and 512.

The shark, which is a female, measures an impressive 18 feet long. That’s pretty large,
but it might not sound particularly large for an ocean-dwelling creature that lives hundreds of
years. That is, until you consider that the Greenland shark only grows around one centimeter
per year. With that in mind, 18 feet is actually downright massive.

As for how this particular shark species manages to live so incredibly long, scientists
attribute a lot of its longevity to its sluggish metabolism, as well as its environment. The frigid
waters where the sharks thrive is thought to increase overall lifespan in a variety of ways. Past
research has shown that cold environments can help slow aging, and these centuries-old sharks
are most certainly benefiting from their chilly surroundings.

— Online news Scientists find incredible shark that may be over 500 years old and still

kicking, 12.16.2017. (http://bgr.com/2017/12/14/oldest-shark-greenland-512-years-old/).

Key words: News, BGR, Shark
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\cite{knuth86a} [1]

\citet{knuth86a} Knuth [1]

\citet [chap. 2] {knuth86a} Knuth [1, chap. 2]

\citep{knuth86a} [1]

\citep[chap. 2] {knuth86a} [1, chap. 2]
\citep[see] []{knuth86a} [see 1]

\citep[see] [chap. 2] {knuth86a} [see 1, chap. 2]
\citet*{knuth86a} Knuth [1]

(1]

T T T

\citep=*{knuth86a}

\citet {knuth86a,tlc2} Knuth [1], Mittelbach et al. [2]

\citep{knuth86a,tlc2} [1, 2]

\cite{knuth86a,knuthg84} [1, 3]

\upcite{knuth86a, knuth84} (1, 3]

\citet {knuth86a, knuth84} Knuth [1 3]

\citep{knuth86a,knuth84} [1, 3]

R T

\cite{knuth86a,knuth84,tlc2} [1-3]

3.1.2 HEFERRE- ERRER

\upcite{knuth86a} = [

\upcite{knuth86a, knuth84,tlc2} = U3l

SEIYEAY : \newcommand { \upcite} [1] {\textsuperscript{\cite{#1}}}.
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\cite{knuth86a} Knuth (1986)

\citet {knuth86a} Knuth (1986)

\citet [chap. 2] {knuth86a} Knuth (1986, chap. 2)

\citep{knuth86a} (Knuth, 1986)

\citep[chap. 2] {knuth86a} (Knuth, 1986, chap. 2)
\citep[see] []{knuth86a} (see Knuth, 1986)

\citep[see] [chap. 2] {knuth86a} (see Knuth, 1986, chap. 2)

\citet*{knuth86a} Knuth (1986)

S T T A

\citep*{knuth86a} (Knuth, 1986)

\citet {knuth86a,tlc2} = Knuth (1986); Mittelbach et al. (2004)
\citep{knuth86a,tlc2} = (Knuth, 1986; Mittelbach et al., 2004)
\cite{knuth86a,knuth84} = Knuth (1986, 1984)
\citet {knuth86a,knuth84} = Knuth (1986, 1984)
\citep{knuth86a,knuth84} = (Knuth, 1986, 1984)

3.14 HtRzeIsRE
\citealt{tlc2} = Mittelbach et al. 2
\citealtx{tlc2} = Mittelbach, Goossens, Braams, and Carlisle 2
\citealp{tlc2} = 2
\citealp*{tlc2} = 2
\citealp{tlc2,knuth86a} = 1,2
\citealp[pg. 32]{tlc2} = 2,pg. 32
\citenum{tlc2} = 2
\citetext{priv.\ comm.} = [priv.comm.]

\citeauthor{tlc2} = Mittelbach et al.

\citeauthor*{tlc2} = Mittelbach, Goossens, Braams, and Carlisle
\citeyear{tlc2} = 2004

\citeyearpar{tlc2} = [2004]
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BB (] algorithm2e %A SBUSEFR B, X T %% HO FLAR AT W B 2
e I SRS

1 Space Check 1

Data: this text
Result: how to write algorithm with I£TEX2e
initialization;
while not at end of this document do
read current;
if understand then
g0 to next section;
current section becomes this one;
else
‘ go back to the beginning of current section;
end
end

&% 1: A How to (plain).

T Space Check: 1

&% 2: A How to (ruled).
Data: this text
Result: how to write algorithm with I5IEX2e
initialization;
while not at end of this document do
read current;
if understand then
g0 to next section;
current section becomes this one;

else
\ go back to the beginning of current section;

end

end
331 Z=%%
PR =23k 107 30, Nk 3.
* Space Check: *
Space Check
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Data: this text
Result: how to write algorithm with ITgX2e
initialization;
while not at end of this document do
read current;
if understand then
g0 to next section;
current section becomes this one;
else
\ go back to the beginning of current section;
end
end

&% 3: A How to (boxed).

&% 4: A How to (boxruled).

Data: this text
Result: how to write algorithm with ITEX2e
initialization;
while not at end of this document do
read current;
if understand then
g0 to next section;
current section becomes this one;
else
‘ go back to the beginning of current section;
end
end
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AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA

BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB

CCcccececececececcecce
CCcccececececececcecece
CCccccecececececcecce
CCccccecececececcecce
CCccccecececececcecce
CCccccecececececcecce
CCcccececececececcecce
CCcccececececececcecce
CCccccecececececcecce
CCccccecececececcecce
CCccccecececececcecce
CCccccecececececcecece
CCccccececeececcecece
CCccccececeececcecce
CCccccececeececcecce
CCccccececeececcecce
CCcccecececeececcecce
CCccccececeececcecce
CCccccecececececcecce
CCccccececeececcecce
CCccccececeececcecce
CCccccececeececcecce
CCcccccececeececcecce
CCccccececeececcecce
CCccccececeececcecce
CCccccececeececcecce
CCccccececeececcecce
CCccccecececececcecce
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3.5 #AEE

R4 KREBR ()

HFK

L

T

AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA
AAAAAAAAAAAA

BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB
BBBBBBBBBBB

CCcccceceeecececcecce
CCccccceceecececececce
CCcccccecececececececce
CCcccceceececececececce
CCccccececeecececececce
CCcccceceececececcecce
CCccccecececececececce
CCccccceceeeccececce
CCccccecececeececececce
CCccccececeecececcecce
CCccccecececececcecce
CCcccceceececececececce
Ccccceceececececececce
Ccccceceeecececececce
CCccccecececeececcecce
CCccccecececeecccecce
Cccccececeecececcecce
Cccccecececeececececce
CCcccceceeeececcecce
CCccccecececeececcecce
CCcccceeceececcecce
CCccccecececeececcecce
CCccccceceecececcecce
CCccccceeecececcecce
CCcccccecececececcecce
CCccccececeecececcecce

4

Space Check:

J

Space Check:

1

I FIL AR R KR

B 1 A E A
B AT ERE

/]\

FATEIZL)LIIAN—AT 7
PAEIL LEHRA 1T 7
FATEIL)LIIAN AT 7

Space Check:
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FAEX LR 177
PAERZ LA 1T 7
FAERX LA 177
PAHER LA —1T 7
FAEIL ) VRN AT 7

3.6 HWFIME

3.6.1 HEFS

FRBR E ST —2E IEAA Cupright) I3 22755

75w

e \eu
SHEHALT \iu
WMAfF5d \diff
argmax \argmax

argmin \argmin

CIEAtal I
"+1=0 (3.1)
d2
d—;” _ /f(x) dz 3.2)
arg min f(z) (3.3)

3.6.2 EIR.S|IEFIERR

E X 3.1. If the integral of function f is measurable and non-negative, we define its

/f = sup/g, (3.4)
g

where the supremum is taken over all measurable functions g such that 0 < g < f, and where

(extended) Lebesgue integral by

g is bounded and supported on a set of finite measure.
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{5 3.1.  Simple examples of functions on R that are integrable (or non-integrable) are

given by
lx| = if |z] <1,
Jalz) = (3.5
0 if x > 1.
F,(z) L allz € R? (3.6)
a\T) = X T . .
1+ |zl

Then f, is integrable exactly when a < d, while F, is integrable exactly when a > d.
5|32 3.1 (Fatou). Suppose { f,.} is a sequence of measurable functions with f,, > 0. If

lim,, o fn(z) = f(x) for a.e. , then
/fghmmftm 3.7)

7. We do not exclude the cases [ f = oo, or liminf, . fn = 00.
¥ 3.2. Suppose f is a non-negative measurable function, and {f,} a sequence of
non-negative measurable functions with f,,(x) < f(z) and f,,(x) — f(x) for almost every .

Then

ILm fn:/f. (3.8)

#El 3.3.  Suppose f is integrable on R%. Then for every ¢ > 0:

1. There exists a set of finite measure B (a ball, for example) such that

Wm<e (3.9)

2. There is a § > 0 such that

/ |f| <e  whenever m(FE) < 4. (3.10)
E

EIE 3.4. Suppose {f,} is a sequence of measurable functions such that f,(x) — f(z)

17
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a.e. z, as n tends to infinity. If | f,,(z)| < g(x), where g is integrable, then

/Ifn—f|—>0 asn — oo, (3.11)

and consequently
/fn—>/f asn — oo. (3.12)
JEBA. Trivial. O

3.63 BENX

Axiom of choice. Suppose F is a set and £, is a collection of non-empty subsets of F.

Then there is a function o« — z,, (a “choice function”) such that

To € Ey, for all a. (3.13)

Observation 3.1. Suppose a partially ordered set P has the property that every chain has

an upper bound in P. Then the set P contains at least one maximal element.

A concise proof. Obvious. [

Observationvar2 3.2. Suppose a partially ordered set P has the property that every

chain has an upper bound in P. Then the set P contains at least one maximal element.

A concise proof. Obvious. O

PAEZ LA 1T 7
FAEIL VRN 1T 7
PAERX LA 1T 7
PAEZ LR 177
PATEIL)LAIAN—ATF
PATERZ LR 177
PAEZ LA 1T 7
FAEIL) VRN AT 7
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PAHEZ LA 1T 7
FAEZ LR 477
PAHEZ LA 1T 7
FAHEZ LR 477
PAHEZ LA 1T 7
PAEX LR 477
PAHEZ LA 1T 7
FAERX LI 477
PAEZ LA AT 7
PAEX LR 477
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This is BRATHESS, Happy TeXing! — from WeiQM.
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