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Message from the Editor-in-Chief F4RHIEE

Dear Readers,

Did you recognize the three people on the front cover? They are Thomas
Edison, Nikola Tesla and John Conway. In this issue, you will learn not only
about their scientific discoveries, but their personal stories. After all, we
are all humans: Professional achievements can be linked o personalities,
and all aspects of life. Along this line, you will find the first of a new series
of articles when we discover personal and professional choices of
HKUST students and graduates. First, we will hear from three generations
of mathematicians, on their lives before, during and after studying
at the HKUST. Last but not least, you will learn about how music and
mathematics infertwine and the unexpected colors of animal blood.

At the start of a new academic year, let me wish you all the best inside
and outside the classroom!

Yours faithfully,
Prof. Ho Yi Mak
Editor-in-Chief
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What's Happening in Hong Kong? & B £l i 3% &)
Fun in Fall Science Activities ¥ B 885 H

Any plans for this fall? Check out the following events!
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Extinction - Regsilience ip 8 « ¥h4-

The permanent exhibition "Extinction -
Resilience" at the Science Museum explores the
incredible journey of life on Earth over billions of

years. Visitors are invited to learn more about

prehistoric biodiversity, mass extinctions, and the
remarkable resurgence of life by discovering around
80 sefs of remarkable fossil specimens, including the
three-billion-year-old stromatolites and the most
complete Deinonychus fossil. The lifelike animatronic
dinosaurs and engaging interactive exhibits will also
amaze visitors by bringing the past fo life. After the
revamping of exhibits this April, a 423-million-year-old
Cooksonia barrandei fossil, one of the earliest land
plants on Earth, and 70-million-year-old elongated
dinosaur eggs will also be on display.

Venue: G/F Palaeontology Gallery,
Hong Kong Science Museum
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China’s Lunar and Mars Exploration hEESHEEX

Explore the exhibition "China's Lunar and
Mars Exploration" at the Space Museum, where
the wonders of space come to lifel This exhibition
highlights China's significant achievements in lunar
and Mars missions, showcasing full-scale models
of the Yutu lunar rover and Zhurong Mars rover.
Visitors may discover the evolution of China's space
technology, from ancient poetic musings about the
Moon to groundbreaking advancements in artificial
satellites and manned spacecraft.

Period: Now - March 24, 2025
Venve: Foyer, Hong Kong Space Museum
Admission fee: Free admission
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By Helen Wong 2%

What is the color of blood?

While the instinctive response for many of us may
be “red,” the truth is that nature’s artistry extends far
beyond our imagination. Let's delve into the astonishing
world of blood's vibrant hues — where blues, purples,
greens, and even the absence of color thrive [1, 2].

Determinant of Blood Color: Respiratory Pigment

The key to this breathtaking diversity of animal
blood colors lies in the type(s) of respiratory pigment in
our blood. Respiratory pigments are metal-containing
proteins that help fransport respiratory gasses such
as oxygen and carbon dioxide (footnote 1). The well-
known hemoglobin in our blood is just one example
of such a pigment, along with lesser-known ones like
chlorocruorin, hemocyanin, and hemerythrin. These
pigments differ in their chemical structures and use
different metal complexes fo bind oxygen molecules.
Together, these subtle variations cause each pigment to
absorb and reflect unique wavelengths of light, resulting
in a vast array of blood colors.

Be careful: When we talk about blood color, we are
referring fo the color of the oxygenated pigments rather
than the deoxygenated ones. When oxygen binds to
the metals within these pigments, it alters the three-
dimensional structures of the whole pigments and, in
some cases, changes the oxidation states of the metals
[2]. This, in turn, results in a shift in their light albsorption and
reflection spectra, changing the blood colors we see.

Blue Blood

In certain invertebrates such as squid, octopus,
lobster, and horseshoe crab, the presence of the

respiratory pigment hemocyanin gives their blood
a distinct blue color [2]. Unlike hemoglobin, which
utilizes iron (Fe?) to bind oxygen, hemocyanin relies on
copper (Cu?) for oxygen fransportation in these marine
animals. The copper (ll) ion strongly absorbs red light
while reflecting blue light, resulting in the characteristic
blue appearance of their blood.

These blue-blooded invertebrates have evolved
to use hemocyanin for two reasons [3]. Firstly, the
effectiveness of hemoglobin to transport oxygen
decreases at low temperatures, such that hemocyanin
outperforms hemoglobin in the deep sea. Secondly,
hemoglobin exhibits superior efficiency in binding
oxygen compared to hemocyanin but only in oxygen-
rich environments, because the binding of every new
oxygen molecule can facilitate that of the next oxygen
molecule, until the four vacancies in the hemoglobin
are taken up. However, in oxygen-deprived settings,
hemoglobin’s oxygen-binding efficiency diminishes,
and hemocyanin proves to be more effective. Hence,
the switch to hemocyanin gives these marine animals
an edge in obtaining oxygen in the ocean.

Purple Blood

Blood naturally takes on a purple color in lamp
shells and certain marine worms [1, 2]. These marine
invertebrates use neither hemoglobin nor hemocyanin,
but hemerythrin. While hemerythrin, like hemoglobin,
uses iron as the oxygen-binding material, it gives a
violet-pink color instead of bright red in its oxygenated
state, and is colorless when no oxygen is bound.

Green Blood

For some earthworms and leeches, green
blood is the norm [1, 2]. These invertebrates contain
chlorocruorin, another iron-based pigment that
makes their blood look green. While chlorocruorin is
typically linked to green hues, its color is concentration-
dependent — lower amounts appear green, but higher
concentrations cause the pigment to take on red
coloration.

At the molecular level, chlorocruorin closely
resembles hemoglobin. In fact, its chemical composition
diverges from hemoglobin in just one respect:
Chlorocruorin contains an aldehyde group (-CHO)
whereas hemoglobin has a vinyl group (-CH=CH,).
Nevertheless, it is worth noting that chlorocruorin does
not contain chlorine as its name may otherwise suggest.

Here comes an interesting twist: Green blood does
noft solely rely on the presence of chlorocruorin. Like
most vertebrates, green-blooded skinks from New
Guinea use hemoglobin to carry oxygen. However,
their blood and tissues are green [4]. This peculiar
phenomenon is related to how these lizards recycle
hemoglobin. In humans, the recycling of hemoglobin
involves two steps, first by breaking the pigment down
into a green chemical named biliverdin, then by
converting biliverdin to a yellow compound called
bilirubin. However, the lizards lack the ability to further
metabolize biliverdin, leading to an accumulation of the
green pigment in their blood [1, 2]. The color is so infense
that it overshadows the natural red color of hemoglobin.

Colorless Blood

Perhaps the strangest “blood color” is having
no color at all. The Antarctic icefishes stand out as
one of the most unusual vertebrates as they lack any
respiratory pigment [2, 3]. As a result, icefish blood is
colorless with only blood plasma. Despite the absence
of hemoglobin, scientists have discovered remnants of
hemoglobin genes in icefish genomes, suggesting that
these genes were lost during the course of evolution [5].

But the question remains: How do these Antfarctic
fishes survive without such an important oxygen
carrier? Icefishes have developed several adaptations
to compensate for that [2]. They have a larger blood
volume than related fish species, and lead a relatively
sedentary lifestyle, which helps reduce their oxygen
demands. On the other hand, the cold water of the
Southern Aflantic also promote icefish survival by
maintaining higher concentrations of dissolved oxygen
than warmer seas.

Conclusion

Now back to the same question: What is the color of
blood?

This time, you might be tfempted fo respond with a
range of colors we have covered - red, blue, purple,
green, and even colorless — and they are all right! For
other creative answers that you may think of, why note
Scientific knowledge is tentative and subject to change
when new evidence appears — so who knows, perhaps
there are yet undiscovered ones waiting to join the ever-
growing palette of blood colors!
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1. Editor’s note: While most
of the carbon dioxide is
fransported through blood
plasma in the form of
bicarbonate ions in humans
(as mentioned in high
school textbooks), 10% of
the gas is actually carried by
hemoglobin [6].
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By Jane Yang 1581

Known as the temperament or scale in music
theory, we learn to sing “do-re-mi-fa-sol-la-ti" as
early as kindergarten. We also learn that all sounds
are essentially produced by the vibrations that hit
our eardrum, whose frequency decides the pitch.
Then, have you ever thought about how music
theorists chose a pitch for each notfe in "do-re-mi-
fa-sol-la-ti” from an infinite number of options on a
number line? In this article, we will infroduce you to
"Pythagorean temperament,” an early musical scale
often atfributed fo an ancient Greek mathematician,
Pythagoras [1, 2]. We will also delve info how music
theorists and mathematicians later developed “equal
temperament,” which has become the most widely
used musical scale in western music since the 19th
century [1].
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First of all, let's understand the concept of an
"octave." Mathematically, two sounds are considered
an octave apart if their frequencies have a ratio of
2:1. For example, the standardized “middle A" has
a frequency of 440 Hz (Footnote 1), or vibrations per
second, while the next A which is an octave higher has
a frequency of 880 Hz. When they are played at the
same fime, they sound so consonant that the human
brain perceives them as the “same” note but the latter
in a higher pitch. This phenomenon is called “octave
equivalence [1, 2]."

Therefore, to create a musical scale, we only
need fo consider an octave, or one cycle of "do-re-
mi-fa-sol-la-ti". We can then multiply or divide the
frequencies of the notes in an octave by any power
of two to obtain a higher or lower octave because of
octave equivalence. Pythagoras also discovered two
notes that are a "fifth" apart, meaning their frequencies
have a ratfio of 3:2, also sound pleasant when played
together. Hence, he decided that the task was to
create as many ratios of 3:2 and 2:1 as possible to
provide convenience for composers.

Obviously, Pythagoras should have no access to
the accurate frequency of each note, so the funing
was probably completed by hearing the pitch and
comparing its relative distance to the base nofte.
However, for a better understanding, let’s unveil the
ancient method based on our modern understanding.

To decide a frequency to each of the notes in an
octave, Pythagoras started with the note A at 440 Hz
and multiplied its frequency by 3/2 to obtain the note
at 660 Hz. By multiplying 3/2 again, he got 990 Hz.
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However, this exceeded the desired octave range (i.e.
greater than 880 Hz), so he divided it by two to get the
note equivalent fo it at 495 Hz. Pythagoras repeated this
process of multiplying by 3/2, and dividing by two if the
resulting frequency exceeds 880Hz, until he obtained
a musical scale consisting of seven nonequivalent
notes which is enough to play simple melodies [1].
He rearranged those frequencies in order, creating a
musical temperament very similar to the one we use
today (Table 1).

However, the seven notes in Pythagorean
temperament are just enough for playing simple
melodies. Before we examine the problem of
Pythagorean temperament, let's look at the modern
system called "equal temperament”. This temperament

divides an octave into 12 equal musical
infervals. Keep in mind that our brain
perceives the distance of musical interval
by ratio instead of difference. Therefore, the
frequencies of each note in a scale should
have an exponential relation, with a ratio
r between each pair of adjacent notes
safisfying r'? = 2, i.e. r = 22, By multiplying the
starting frequency by the ratio r = 212 for 12
fimes, we obtain the frequencies of all the
notes within an octave (Table 2).

So, why is equal temperament preferred
over Pythagorean temperament2 You may
have heard of a musical jargon called “key
change” before. Actually, the mathematical
implication of key change is to multiply the
frequency of each note of a melody by
a constant number. After performing this
frick, human brains will still perceive the two
melodies as the same since the musical
interval (i.e. the frequency ratios) between
any two adjacent notes are retained [1]. For
example, a melody that plays 440Hz, 660Hz,
and 733.3Hz in order is considered equivalent
to a melody that plays 550Hz, 825Hz and
916.6Hz. Key change in music usually helps
musicians express their feelings: Changing fo a
higher key in the midway of a piece of music
can express excitement or encouragement,

Ratio 1 9/8 81/64

4/3

3/2 2716 243/128 2

Frequencies(Hz) 440 495 557

587

660 743 835 880

Table 1 The frequencies of notes and their ratios with respect to the note A in Pythagorean temperament. The values

are rounded off fo the nearest infeger.

Raﬁo 1 2]/12 22/]2 23/12 24/12 25/12 26/12
Frequencies(Hz) 440 466 494 523 554 587 622

Raﬁo 27/12 28/12 29/]2 210/12 211/12 2
Frequencies(Hz) 659 698 740 784 831 880

Table 2 The frequencies of notes and their ratios with respect to the note A in equal Temperomen’r.. The values are
rounded off to the nearest integer. The frequencies in shaded cells are played by the black keys of a piano.



while lowering the key may convey sorrow or
franquility. In addition, by lowering the key of a song, a
singer whose voice range is too low fo cover the high
pitch can now sing the song.

After understanding the concept of key change,
you would discover that the equal temperament
adapts to key change perfectly because the ratio
of the frequencies between any adjacent notes is
a constant [1, 2]. Pianists, for example, only need to
move up every note for one key on a piano keyboard
tuned with equal temperament to complete the
key change, and the finite number of keys on the
keyboard is sufficient to cover all notes required for any
key changes.

On the other hand, the seven notfes in
Pythagorean temperament don't suffice. Instead
of having a constant ratio, adjacent notes in

Pythagorean tfemperament have a ratio of either
9:8 or 256:243 [2]. We have to continue Pythagoras’
calculation to create more and more notes so
that key changes can be performed perfectly
from any nofe. By extending his calculation
beyond the first octave, we wish the value will
return fo the starting point 440 Hz at some point,
so that we can get a finite number of notes.
Nevertheless, this has been proved impossible,
due to the fact that (3/2)" is never a power of
two, so we will need an infinite number of black
keys for a musical instrument to perform key
changes, which is simply not practical [1]. Although
Pythagoras was able to get close to the desired
frequency 440 Hz, there was sfill a small discrepancy
known as the "Pythagorean comma" [2]. This slightly
higher frequency ratio of 1.0136:1 posed challenges for
musicians and mathematicians until the invention of
equal temperament (Footnote 2).

One interesting coincidence is that the equal
temperament was invented by the Chinese
mathematician, physicist and music theorist Zhu Zaiyu
in 1584, and given a mathematical definition by the
Flemish mathematician Simon Stevin around the period
between 1585-1608 [3]. There are still controversies
on who should receive the credit and whether the

development was independent [3, 4], but we may
never know the fruth.

Nevertheless, one thing you can take away is
that anything we take for granted today may have
been the outcome of the struggle of our predecessors
for thousands of years, and there may actually
be a scientific reason behind it. From Pythagoras'
exploration to the invention of equal temperament,
these mathematicians have shaped the music we
enjoy. So next time you sing "do-re-mi-fa-sol-la-ti",
remember the mathematical journey that led to these
familiar notes.

1. Middle A: In the case of C major (one of the easiest modes in
music), “do-re-mi-fa-sol-la-ti"” correspondsto C, D, E, F, G, A, B
respectively in representation. Chosen as a standard note for
tuning musical instrument, the “middle A" corresponds to “la” in
C major. Although it should have a frequency of 440 Hz by the
ISO 16 standard [5], the tune is sometimes set at 442 Hz in some
wind bands fo cater the wind instruments.

2. Editor's note: The number 1.0136 is given by 32 / 27, i.e. taking the
fifths 12 times while reducing the octaves seven times.
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John Horton Conway:
The Mothemoticion

Who Mode Moth Fun

John Horton Conway:
R PERAENSRS K

1. Birth: A dead cell becomes alive when it has
three live neighbors.

2. Survival: A live cell survives when it has two or
three live neighbors.

3. Death (underpopulation): A live cell dies when it
has one or no live neighbors.

4. Death (overpopulation): A live cell dies when it has four
or more live neighbors.
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Doomsday

Month

Doomsday

January February March April May June
3/1 (or 4/1 28/2 (or 29/2 on
onaleapyear)| aleap year) 14/3 A /5 6/6
July August September October November December
11/7 8/8 5/9 10/10 7/M 12/12

1. ftE . —EEEFEE=EEE AR ERSEm -

2. FE . —EEEFEEME=EER FRMREE -

3. BT (ADQBL) : —@EEEFERE—EIRAEEEF
HIBERIET

4. ET (AOBH) : —EEEFEBNERMU EERF
RIWRIET
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—A =R =A A EAR <A
%‘;’ﬁ;ﬁ?f o g%fffﬁ 14/3 4/4 9/5 6/6
= = The day of a week BF Sunday Monday Tuesday | Wednesday | Thursday Friday Saturday
1/7 8/8 5/9 10/10 7/m 12/12 Code fi& 0 ‘ 2 E 4 E )
Year £ 1700 1800 1900 2000
The day of a week of the doomsdays Sunday (0) Friday (5) Wednesday (3) Tuesday (2)
KXBEEMBEF £1#8 (0) EHF (5) EH= (3) EH= (2)
Year {7 2100 2200 2300 2400
The day of a week of the doomsdays Sunday (0) Friday (5) Wednesday (3) Tuesday (2)
KRBZEEMBF EHA (0) EHF (5) EH= (3) Ef— (2
The last two digits of the year
EONBERENT 00 12 24 36 48
Valve HEBE 0 1 2 3 4
The last two digits of the year
FRHBERINT 60 72 84 76
Valuve $ES{E 5 6 7 8
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ARIBEHBENEHIE

What inspired you to major in mathematics?

EEMREREEEEHR?

Victor:

| don't think there was one, but | was always interested in math — in solving a
question by logical sense. When | started thinking about what | can study in university,
mathematics was quite attractive. When | was doing past papers for A-levels, | was
obsessed with doing the ones for mathematics. After not so much thought and
consideration, | thought, why not? | really wanted fo do mathematics instead of giving
presentations, although at this stage in my career | can understand just how important
presentation skills are, especially in the industry. | was very happy when | solved every
single math question at that point. When | was choosing the stream of study — | need
to emphasize that | still loved math so much — | chose the very serious mathematics,
that was pure mathematics. But if | could go back in fime, | would have picked applied
mathematics.

MFPRE—ERHREA B —EHH BB ER — HEURE T ERRBBER B - 35
BEREABEIEEER HBZEMERSINNEE - RASKEESZAER RHFTHB
ABERRIEX - ERABRRBAZHNERT HE - BOAYRE? HENEMAZRHER BES
AT EERRRA TR EREERNERX LASER - PRABRR —BHEENIHIIFE
WE- -ZESENTOR — ROFEBRMAFEZERHE — HEEFTFE "k, NS &
WEE - BURBELOZBE HEEEZERREE-

Anson:

It was not a single person or event that sparked my interest in mathematics. | suppose
| was genuinely interested in science during my secondary school time, and to learn
science, you need a little bit of math. | remember reading something like “Calculus in
Comics” and had some interest in math early on. Yet, | was more interested in chemistry
in Form 4, but the more | learned about chemistry, the more | realized things are not so
absolute. There are always exceptional cases, but memorizing every exception was
frustrating — thus, | furned to math.

IRBERBE—BAX—HSARABHENER - HARRETPERPRBEERENE MEEH
NMEBFE—HHB - -ACFER EEPHMED ZENE U REMB BB EEEE - 2AM - £
MR EEERER EERNELS REZRASTTAZBEEYE  BTHIRASMER B
BAEEEASMHFLABR — FIt - HEH TEE -
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Did you ever consider any other major or career?

fRERBHEMESBRRS?

Uras:

Honestly, | was pretty lost about my career when | was younger. | never seriously considered
any other major or career path — maybe, | was very interested in astrophysics for a while; but
once that spark of mathematics came, | did not really change paths for a long fime — perhaps
since the beginning of high school. For me, now | see, there is no way | could have done physics
— obviously, physics has a close relationship with math but they are also incredibly different.
| think the separatfing line is whether you are fine with just thinking and doing something for
the sake of things; you really have to enjoy mathematics for the sake of it. | really liked how
perfect mathematics is; in physics, we build on our observations rather than proofs and it left me
unsatisfied. Different tastes.

ZER )\ ERRYECHRREORENE B ERLTEERBEMTIBRBERG — thir .
RN REYESEERER EREREE REAEFREBHME a2 HBIBKES PR Victor:
H—EEEEIE RERABAT REARIEEYE — WEBBEARHEEZMEG BEMEERE -
BRAD REEN SRS EEATESRASMBENM— S, RUARR A THELASTH=S
YE - RESHYENZE, YESREREEMASBRELFERER - EEMERFNERDIE -

If you could change one thing about how mathematics is taught
in schools, what would it be?

MRATLUYEPEEARBRBIAPHEP R (FEHEEE?

| would say the more group projects you work on, the more you can develop yourself
in different respects. Not just only focusing on the problems themselves, you can develop
the problem by yourself, solve that problem with other people, and learn how fo work
with them. | think collaboration and communication skills can be developed earlier in
life — when some math students are applying for jobs, they have not been frained that
intensively to talk to people professionally as business students were. So if | could choose,
| would rather prefer more group projects or even opportunities to just present your ideas
in front of the class.

HRRSABTZ/NAFFEEEENARSTHENME - BFRTEEIRNEREBELRS  RETLIE
C—HLREBE REEAS—ERARE TRBNORASSF KR BULERLERH

Especially af the time of my master's program, | thought of working towards becoming
an investment banker after doing a master's degree in financial mathematics, but | decided

against it due to the inflexible working hours. Personally, | do not really like that lifestyle, despite . N s e N . e S e £
the significant amount of money you can earn. At that time, | liked teaching more. | remember MEAR RS FALEERIY KRN  —EHBERFWLAMHNEEREEZBESIIR

when | chose the math major at HKUST, | set a goal for myself one day to become a lecturer ZREESBBRD  RINRKOLIER RERLFES/NEFR ABRRENLISR

or professor at a university. I'd say it's a very flexible life, and you have more freedom which | B E T -
prefer. | chose to stay in academia instead of going into the industry.

BRl2BETHNRE KEEEEEBcMBBRTEAA —BRERTR BREESAREE)
B TESEMAERE MBREAMS EEULHRIEESSHE BRITASEPELFL X - A
BREERHNETF BEXSERNAREEFBHER REABCE T —EER MEFEEREMRAK
BEMIAR REREE EREZHLEREBENEE TUZEEZEH EE2RFAREHN - Sonia:
IEHEEBEBMAR MAREATR - ] ) )

At least in Hong Kong, since | came from the local school system, the way math is taught here
is very sort of rigid. People often rely on past papers to get "good at math” but college math does
not work that way. Also, there are sometimes, arbitrary cuts to the syllabus that occur at the most

. random times, and it doesn't really give a full picture of what math is really like. I'm not an expert
Sonia: in education, but | think maybe introducing more options for students in senior secondary school
would be good. Right now, the situation is that a bunch of students will be asked to understand the
math they will never use, such as 3D geometry projection problems, since they would study history
or law; on the other hand, there are students who want to go into engineering or mathematics-

Originally, in high school, | considered going into music because | played piano very seriously. |
decided against that as | was also very interested in the sciences. At the time, | was very inferested
in particle physics. My dream was to work at CERN, the particle accelerator, do cool things and

discover new particles. What attracted me to physics was more the theory side — which sort
of explains why | went into math instead. When you read pop science books for the first time
and come across the Grand Unified Theory at age 12, you think you really want to do that and
change the world. | would watch Neil deGrasse Tyson, MinutePhysics, and a bunch of channels
like 3BluelBrown and Numberphile, which sustained my interest in the science and math side of
things. | came into the School of Science with my major undeclared, but after physics lab courses, |
realized it wasn't for me because | kept breaking things in the lab. I'm quite sure my lab technician
will remember me for years to come.

EYESTR HERAEETL ARAREFEREHUSGHERR AMAEBELRAENE BRRY
IR B ELE - ARIS T M F IR B E K . B8 21 CERN MBE M FNREE T/ 82— T ARSI - 8
BT - FREVESEEHNBYN ESSEERPN — EUREBETAEERRKBEHE - E1R
2B EE—RBENEEE BRI —RERE RER RENRLSERBBERAUEMNEHER -
ZUE Neil deGrasse Tyson -~ MinutePhysics - L{Kk—L 3BluelBrown #1 Numberphile R$5E3E 2 4
FREVBNHUBHFEHRBNEDM - ENEBERSEAAEETERE  BEYEERRE HEHAYEL
AESEC ARREEREAEHITHRA - REEERERMEMUEHAETRH -

heavy degrees and they clearly need more math background. So, introducing more options would
be most beneficial. For example, in the extended math curriculum, integration is taught but not
integration of frigonometric functions fully.

EVEFRE AREREEAMEBER SRARYBNASAILUREFEELE - BEFEABLERANRE
BA—EATBREE, BRXBENHBLAZERS - LI REPW AR M 75 R = W AR ALt
2R FPERBEAERRBBER - BHARAKAZHEER BERRR/UUESIRERLABLERHEES
EE -RENBRETSBERERER - LEHMMXKEAERANHE AN EREBREELEINEENE
BREEM_fLOREEE,S—FH —EREEIENEHBETIEABUNEEEATEETR
AREESS At RUZSTEERERERRE AINEBHBREPHAME 7B BLRER
ZEI=-ARYNES -
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Do you have any advice for high school students thinking
of studying math?

RAEEEERETEEERERNBHSTRE?

Uras:

Just make sure you really love what you are doing. Make sure you are not bound by other factors
too heavily — perhaps, like chasing money, which might be difficult especially if you want to be a pure
mathematician; although, if that'’s your passion, you can study it first and branch off to many other career
paths other than being a professor. Be prepared to face challenges. If you are stuck on a problem, don't
give up and give it time. The answer might come fo you after a good night’s sleep or on the MIR; it's not
the end of the world if it doesn’t come to you immediately. Don't be afraid to seek help, ask your peers or
teachers. There's no shame in seeking hinfs or help, as long as you understand the answer.

RBZEEECEEREBRAMHNSEE TRERASEMAZRELS — fIMEZEE SUESRER L
HORMREHSARHMER  AMRIBZRAOBBEATE  IRATLUTEAE  REERZIRSMIF S Hth i -
BEBHEHIE URRFERE[EL AZENE KEC—HKE ZRULSEREFEE—BE HERXLE
HRFEIR, IBEAEERTAZHEFTAE AEERSKER  ARNEEHEMAR - SRBRAHEILAER -
RERBNBZRRLT -

Students should know what they will do after graduation. Math can be treated as an art, at the same
time it can be treated as a tool in solving real life problems. For some students who love math as an art and
really want to stay in academia, of course you can study pure math and that’s it. Let’s say if you are not very
interested in math, you just want to work in industry — then you need to be careful in choosing math as a major.
The most important thing is you need to think about what kind of courses you want to take — you’d want to pick
courses in the vein of applied mathematics. You need to pick a track or program that offers that sort of applied
mathematics. The second thing is to spend fime thinking about why certain math concepts are important. You
need some time to understand the motivations and basics of a concept in order to solve problems effectively,
especially if you are not pursuing math for the sake of it, or viewing math as an art.

BERZMBEXENITE - %ZEELTL‘H)E?E?%—E%*% RIR O UERERRERENTH - EHBEFEMILR D
REFYE NEBEBMANREERINEE LIRS B EREE RREEBBEALZREEE  R8E ASENE
Fﬁﬁ%—ﬁﬁﬁﬁﬁ?giﬂﬂﬁﬁiﬂiﬂﬂ REEEER - E-E;cﬁ’ke REEEBEEEZENR — REVERBHEEN

CREFEZEERUEERNIAR - F_MHEZZ2VRTCRERERLYEMSPRUER REZER —ERSE RN K
*D%EE-Z“ EBRMBREE  RRIZNRRBBHBIAZR THEERS REBHERE —EE2MHKE-

Anson:

Stay interested, and fearless — don't think certain math is for university so you shouldn't study it. There's no
such thing as "“university math” or “PhD math”. Just read what you want fo read and persevere, even if you
think it is hard. You don't have fo be discouraged or disappointed if you don't understand now. Sometimes,
even affer exams, | couldn't thoroughly understand the concepts but a few months later, it became clear
when you pick it up again. You don't have to force yourself to complete a whole book within a month or so,
you can come back anytime and it sometimes works better that way.

REERE FERE — FZRARERLHBEABRAEMAEEE HEBRFZEMB "ABHE, & 'BLY

1 BREMISREIRER - RS AT BRE TR -BEMRIBEAEER tAVREHRE - BRHEEEEZHE  HE
/iﬁfﬁim—ﬁbﬁ%, BEEREESRBEREBELEESZ EMMERBES B2 RitRfvaBECE—EA
BETEAE RUBRLRESR ARERMISERN

Many students may be interested but intfimidated by math.
Were there any resources you found helpful during your study?

HEREHNPRAERNAR XEREBSHE REXFEAEA
MBEREFEITLSE?

If you cannot solve a problem, it's usually just because you do not have enough
experience yet. If starting a problem is infimidating, it is just that you need more experience
— sometimes, textbooks only give you solutions, instead of how to solve the problem. In that
case, the classroom experience is very important! Being able to inferact with classmates and
teachers is crucial, so that's why | stay behind in class, so students can interact with me and ask
me questions without the pressure of interrupting the flow of my lecture.

WRRRZRE—IREE BERZEARR C?EEF::%%‘“%? MREABSEERMAIIRE IR

xslﬁ%%;c%yi“‘ﬁw—EH—:%[M%RZ" REZR BRARRMNOBEEE - Eb%fﬁj/ﬁ?-ta%#ﬁ

béﬁﬁ,ﬁilﬂ%ﬂ%ﬁﬂiﬁﬁéﬁﬁixv?EEJtZE%EFZ'Fa%éﬁEEEE RE BERBENIMUERTR
BRI M AL OITERRE -

Sonia:

| guess what got me interested in math was many very good YouTube channels that cover
math topics. For example, 3BluelBrown gives very good visual intuition for linear algebra.
Numberphile has some videos on inferesting numbers. There are many, many videos about
complicated concepts that they try to explain in a more digestible way — however, | do not have
a very accurate idea of whether it is digestible for the average person since I'm at a point where
once | see a concept, | tend to understand. In my undergraduate years, | would also spend a
lot of time on the website Mathematics Stack Exchange when confused with homework. | think
another good resource is talking to other people in math — talking to other people who share the
same love for math is a great way to further your understanding of math.

HEEHHYPELRBNEAZHEHEARTEBNES YouTube 4278 - A110 3BluelBrown
RIEEMERNBEREIL - Numberphile ERENE—LEBEF - BEEESABHETRAZ LM RESE
BEIENTR — BERRASEELANBTHEBARREANESINER AAH KR r—ERER 52
MEREEMEER EAREEEE ERHRFIERE  HEERZIEBE Mathematics Stack
Exchange s £ ARHERBSARMBBEFYERIREZS —BAREN "BER, — BEEEABHBHAR
KEME—LBBRYS -

Visit the following webpage to read the
Complete interview'

BB TESMEE v E550 !
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