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Phan I: Hién Tugng Roger Federer & Cao Sinh Hoc Co Bap Cét Loi

Khdm phd vii khi bi mdt cta Federer tai Wimbledon, giai méa chudi déng hoc roi da va vach tran huyén thoai phi
khoa hoc vé tri nhd ca bap

I 1. Chuong 1: Hién Tugng Roger Federer & Vi Khi Bi Mat

Trén chung két lich s& Wimbledon 2009 kéo dai nam set gitta Roger Federer va Andy Roddick la mét trong nhitng c6t
mé&c Vi dai nhat cta nén khoa hoc quan vat hién dai. Federer két thuc tran dau vSi mot tram 1é bay diém chién thang
(winners) va chi pham ba muai tam 16i tu danh héng (unforced errors), dat ty & hiéu qua W/E phi thudng lén t&i hai
phay tam. Trong khi d6, Andy Roddick s& hitu cu giao bong sam sét bac nhat lich st véi bay muai tu di€m winner nhung
bi 4p dao bdi sy chuadn xac tuyét déi cta Federer. Phan tich cd sinh hoc va than kinh sinh ly hoc chi ra rang: v khi bi
mat cla cu giao béng Federer khéng ndm & siic manh cg bap thd thién, ma nam & tinh lién tuc cta chudi truyén déng
dang roi da (Whip-like Proximal-to-Distal Chain). Péng lugng dudc khdi phat tir mat dat qua khép cé chan, khép gai,
khdp héng, truyén lén cét séng, xoay khdp vai va cudi cing phdng thich qua cang tay va mat vat véi van téc goc cuc
dai. Bén canh dé, phan xa cang cad gian ng (Stretch-Reflex) cta 16ng nguc va khép vai dugc tich Ity hoan hao tai diém
roi dau vat sau lung, gitp Federer tao ra t8c d6 dau vot khing khi€p ma ca thé van duy tri trang théi tha 1dng thanh
thoat nhu mét vii cong ballet.
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Hinh 1: Phén tich cd sinh hoc chudi déng hoc dang roi da (Whip-like Movement) va phdn xa cdng ca co rut (Stretch-Reflex) — chia khéa
tao nén cu giao bong sGm sét va sy thanh thodt cua cdc huyén thogi.

I 2. Chuang 2: Cau Tric Co Bap & Vach Tran Huyén Thoai “Tri Nhé Co Bap*

Duéi gbc nhin than kinh hoc thuc nghiém chinh xac, thuat nglr "tri nhé co bap" (Muscle Memory) vén rat phé bién
trong gidi huan luyén vién phong trao thuc chat 1a mét sy ngd nhan hoan toan phi khoa hoc. Co bap khéng hé cé bat
ky t&€ bao than kinh nao c6 kha nang luu trit ky (c van dong. Néu cac dudng dan truyén than kinh van déng tur tly séng
bi tén thuong, toan bd "tri nhG co bap" sé& bién mat ngay lap tlc. Tat ca cac ky nang van déng phdc tap, théi quen ky
thuat va cam giac bong tinh té€ déu dugc mé hda va luu trir duy nhat trong mang lugi ng-ron cta hé than kinh trung
uang va vé nao van dong (Motor Cortex). Co bap dan thuan 1a nhitng bé phén thuc thi ca hoc chdp hanh ménh Iénh
xung dién tur ndo bo. Cau tric cd xuang cta con ngudi bao gom ba I6p mo lién két collagen: Epimysium bao boc toan
b6 khéi ¢, Perimysium phén chia cac bd sgi ¢g (Fasciculi), va Endomysium bao boc tiing sgi cg dan Ié. Sy phan hoa
gilta cac sgi ¢a co rat cham (Type | - Slow Twitch) bén bi hiéu khi va cac sgi c¢a co rdt nhanh (Type lla, Ilb - Fast Twitch)
boc phat ky khi dinh hinh téc dé phan xa va sttc manh bung né cla ting tay vot trén san dau.
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Hinh 2: Cdu triic vi mé cta hé co xuang — Epimysium, Perimysium va Endomysium cung mang ludi mao mach va dau day than kinh chi
phéi chuyén déng co hoc.
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14 2 The Law of Muscular Structure and Function

Isometric Contraction
Muscle contracts without shortening

()
Eccentric Contraction

No movement

Concentric Contraction

0 Velocity

Fig. 2.4. Muscular force velocity curve related to three types of muscular contractions:
(a) concentric contraction (gives the positive movement), (b) isometric contraction
(no movement), and (c) eccentric contraction (negative movement). The graph shows
movements performed with four different speeds. The shaded area under the curve
represents muscular power.

contraction would be carrying an object in front of you. The weight of the object
would be pulling downward, but your hands and arms would be opposing the
motion with equal force going upwards. Since your arms are neither raising
or lowering, your biceps will be isometrically contracting. The force generated
during an isometric contraction is wholly dependant on the length of the muscle
while contracting.

3. During normal activity, muscles are often active while they are lengthening.
Classic examples of this are walking, when the quadriceps (knee extensors) are
active just after heel strike while the knee flexes, or setting an object down
gently (the arm flexors must be active to control the fall of the object). As the
load on the muscle increases, it finally reaches a point where the external force
on the muscle is greater than the force that the muscle can generate. Thus even
though the muscle may be fully activated, it is forced to lengthen due to the high
external load. This is referred to as an eccentric contraction (please remember
that contraction in this context does not necessarily imply shortening). There are
two main features to note regarding eccentric contractions. First, the absolute
tensions achieved are very high relative to the muscle’s maximum tetanic tension
generating capacity (you can set down a much heavier object than you can lift).
Second, the absolute tension is relatively independent of lengthening velocity.
This suggests that skeletal muscles are very resistant to lengthening.

Hinh 3: Budng cong Luc - Vdn téc (Force-Velocity Curve - Hinh 2.4) — Phdn tich méi quan hé giita st céng co bap va téc dé co co: co

co ddng tdm (concentric), co cd ddng trudng (isometric) va co ca léch tém (eccentric) trong cd sinh hoc qudn vot dinh cao.

Phan II: Bac Tu Do Khép Xuong & Pong Luc Hoc Newton-Euler Cua

Qua Bong

Mé hinh héa hé théng co thé da vt thé, kiém sodt cdn bang déng hoc va giai ma phuong trinh chuyén déng cua

qua bong trong khéng gian 3 chiéu
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3. Chucong 5: Bon Vi Co Sinh Hoc & Bac Tu Do Cua Cac Khép Xuong (Degrees-of-
Freedom)

Pé hiéu dugc su phuc tap clia chuyén déng quén vot, ching ta phai md hinh hda co thé con ngudi nhu mét hé théng
lien két da vat thé khdp néi linh hoat (Multi-Body Linked System). Mbi khdp xuong s& hitu cac bac tu do quay
(Rotational Degrees-of-Freedom - DOF) riéng biét: Kh&p vai la mot khdp cau phic hgp sé hitu ba bac tu do hoan chinh:
gap-dudi (flexion-extension), dang-khép (abduction-adduction) va xoay trong-xoay ngoai (internal-external rotation).
Khdp khuyu tay s& hitu hai bac tu do: gap dudi khdp ban & va xoay sip nglia cdng tay quanh xuong quay va xuong truy.
Khép c6 tay dong gdp thém hai béc tu do: gap long ban tay-gap mu ban tay va nghiéng tru-nghiéng quay. Téng céng,
chi riéng canh tay cam vgt da sd hitu téi bay bac tu do ca hoc! Diéu nay giai thich tai sao cung mét cu danh, ngudi chai
c6 thé tao ra vo s6 bién thé quy dao khac nhau. Nhiém vu clia qué trinh rén luyén ky thuat dinh cao la "doéng bang" cac
béc tu do du thura tai thdi diém va cham dé tao su 6n dinh cd hoc vitng chac. Bén canh dé, sy can bang déng hoc
(Dynamical Balance) doi hoi trong tdm ca thé (Center of Mass) phai ludn dugdc dinh vi chudn xac bén trén da giac hé trg
cla ban chan, phan biét r6 rang gilta mo-men lyc quay (Torque) va déng lugng tinh tién (Linear Momentum).

Ball-and-Socket Joimnt

Hinh 4: Cdc béc tu do (Degrees-of-Freedom) trong cdc khdp xuong chinh — nén tdng todn co hoc gidp téi uu héa chudi truyén luc tur
chan [én tay cam vgt.

I 4. Pong Luc Hoc Newton-Euler Cua Qua Béng Tennis

Qua bong tennis sau khi rdi mat day vot hoat dong nhu mét vat thé ran tu do trong khéng gian ba chiéu, tuan thu
nghiém ngat hé phuang trinh vi phan Newton-Euler. Ba lyc vat ly ch( dao chi phéi dudng bay cta qua béng: Thi nhat,
trong lyc Trai Dat kéo qua bdng rai xudng theo gia téc trong trudng. Tha hai, luc can khi dong hoc (Aerodynamic Drag
Force) lam suy gidm van toc bay tinh tién ctia qua bong theo binh phuong téc dé. Lép 16ng ni xu trén bé mat qua bong
tao ra |&p bién hén loan (Turbulent Boundary Layer) giip 8n dinh quj dao bay. Thit ba, luc ndng Magnus (Magnus
Force): khi qua bong xody tron quanh truc trong dong khéng khi, sy chénh Iéch ap suat tinh gilta hai bé mat trén va
dudi sé tao ra mét luc vudng goc véi hudng bay. Trong cl danh xody cudn (Topspin): qua bong xoay vé phia trudc khién
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van toéc khong khi & mat trén cham hon mat dudi, tao ra viing ap suat cao phia trén dé qua béng cam phéap xuéng san
v3i goc ndy déc ding va phéng vot Ién cao. Nguac lai, trong ci danh cat xody ngudgc (Backhand Slice): luc Magnus
hudng lén trén nang qua bong luédt la la mat ludi va trugt thap sat mat san.
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Hinh 5: Béng luc hoc Newton-Euler cua qua bong tennis — mé hinh héa cdc vector van téc, vdn téc goc xody va luc nang khi déng hoc
Magnus Effect trong khéng gian.

Phan IlI: Kiém Soat Than Kinh Van Péng & Vii Khi Téi Thugng

Gidi ma cung phadn xa tay séng, lién két na-ron ndo b va phan tich co ché tao téc dé 155 MPH trong cu giao bong
cua Andy Roddick
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I 5. Chuong 6: Quy Luat Diéu Khién Than Kinh Van Déng (Neuro-motor Control)

Moi ci danh hoan hao bat dau tir mét chudi xung dién siéu viét khdi phat tai vé ndo van déng (Motor Cortex), chay doc
qua tdy séng va phan phdi t8i hang ngan don vi van déng cg bap (Motor Units). Tuy nhién, thdi gian d€ mét tin hiéu
than kinh di tr mat [én ndo bd, x{r ly y thirc va truyén xudng canh tay mat khoang hai tram mili-gidy. Trong céac pha giao
béng va tra bong téc d6 cao, khoang thai gian nay 1a qua cham. Céc tay vot dang cap thé gidi van hanh dua trén "Cung
Phan Xa Tuy S6ng" (The Spinal Reflex Arc) va cac mach thén kinh tién dinh (Feedforward Neural Circuits). Hé théng cam
thu ban thé bao gém cac thoi co (Muscle Spindles) do d6 gian cd va cd quan thu cam gan Golgi (Golgi Tendon Organs)
do luc cang gan. Khi co bap bj kéo cang dét ngdt trong giai doan 1dy da md vat, thoi co sé kich hoat mét xung phan xa
tly séng khién cc bap co rit manh mé gap déi ma khéng can chd 1énh tir ndo bé. Day chinh la "mat xich bj lang
quén" (The Missing Link) giai thich tai sao nhiing tay vot hang dau cé thé phan xa va danh trd nhitng qua béng sam sét
nhu mot ban nang ty déng hoan toan.
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36 6 The Law of Neuro-motor Control

There is a popular “motor map”, a pictorial representation of the primary
motor cortex (or, Brodman’s area 4), called Penfield’s motor homunculus® (see
Figure 6.2). The most striking aspect of this motor map is that the areas assigned
to various body parts on the cortex are proportional not to their size, but rather
to the complexity of the movements that they can perform. Hence, the areas for
the hand and face are especially large compared with those for the rest of the
body. This is no surprise, because the speed and dexterity of human hand and
mouth movements are precisely what give us two of our most distinctly human
faculties: the ability to use tools and the ability to speak. Also, stimulations
applied to the precentral gyrus trigger highly localized muscle contractions on
the contralateral side of the body. Because of this crossed neural control, this
motor center normally controls the voluntary movements on the opposite side of
the body.

Aread
(Primary Motor Cortex)

Penfield's
Homunculus

Fig. 6.2. Primary motor cortex and its motor map, the Penfield’s homunculus.

Planning for any tennis movement is done mainly in the forward portion of
the frontal lobe of the brain (see Figure 6.3). This part of the cortex receives
information about the player’s current position from several other parts. Then,
like the ship’s captain, it issues its commands, to Brodman’s area 6, the premotor
cortex. Area 6 acts like the ship’s lieutenants. It decides which set of muscles to
contract to achieve the required tennis movement, then issues the corresponding
orders to the primary motor cortex (Area 4). This area in turn activates specific
muscles or groups of muscles via the motor neurons in the spinal cord.

! Note that there is a similar “sensory map”, with a similar complexityrelated dis-
tribution, called Penfield’s sensory homunculus.

Hinh 6: Ban d6 vé ndo vdn déng Penfield (Penfield's Motor Homunculus - Hinh 6.2) — Phdn b6 cdc vung chiic ndng cta ndo b chi huy
ban tay, cdnh tay va thi gidc; gidi thich vi sao cam gidc ban tay chiém dién tich vé ndo khéng 16 so vdi cdc b6 phdn khdc.
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6.2 The ‘Missing Link’ between Brain and Muscles 37

Controlling
Movements

Area 6

) £
Planning
Movements

Fig. 6.3. Planning and control of movements by the brain.

6.2 The ‘Missing Link’ between Brain and Muscles

Between brain (that plans the movements) and muscles (that execute the move-
ments), the most important link is the cerebellum (see Figure 6.1). For you to
perform even so simple a gesture as touching the tip of your nose, it is not enough
for your brain to simply command your hand and arm muscles to contract. To
make the various segments of your hand and arm deploy smoothly, you need
an internal “clock” that can precisely regulate the sequence and duration of the
elementary movements of each of these segments. That clock is the cerebellum.

The cerebellum performs this fine coordination of movement in the following
way. First it receives information about the intended movement from the sensory
and motor cortices. Then it sends information back to the motor cortex about the
required direction, force, and duration of this movement (see Figure 6.4). It acts
like an air traffic controller who gathers an unbelievable amount of information
at every moment, including (to return to our original example) the position of
your hand, your arm, and your nose, the speed of their movements, and the
effects of potential obstacles in their path, so that your finger can achieve a “soft
landing” on the tip of your nose.

Therefore, to ensure efficiency of tennis movements, i.e., that all the move-
ments are fast, precise, and well coordinated, the nervous system must con-
stantly receive sensory information from the outside world and use this informa-
tion to adjust and correct the hand’s trajectory. The nervous system achieves
these adjustments chiefly by means of the cerebellum, which receives information
about the positions in space of the joints and the body from the proprioceptors.
Even for a movement as simple as picking up a glass of water, one can scarcely

Hinh 7: Quy trinh [dp k€ hoach va diéu khién chuyén déng cta nédo bé (Hinh 6.3) — Ca ché tich hgp tin hiéu thi gidc tir thay dinh, ldp
trinh tai vé ndo trudc trdan va hiéu chinh quy dao cu ddnh qua vong diéu hoa tiéu néo (cerebellum loop).

I 6. Chuong 13: Hién Tugng Giao Bong Andy Roddick & Nghé Thuat Tra Giao Bong

Hién tugng cu giao bong dat ky luc mot tram nam muai Idm dam mét gid cta Andy Roddick la minh chiing dinh cao
cho su két hgp gitra stic manh cd sinh hoc va téc do than kinh. CG giao bong clia Roddick ¢ hai yéu té vat ly dac thu
lam nén su khac biét: Thi nhat, chuyén déng uén cong gap ngudi dang don bay ngan: Roddick st dung bién dé ma vot
sau lung rat gon gang, nhung bu lai, gbc nghiéng cla than trén va dé xoan cla khung chau dat t&i mic cyc han. Cot
s6ng va cac nhdém cd lién sudn tich Ity nang lugng thé nang dan hoi khéng 16 nhu mét chiéc 16 xo nén chat. Thi hai,
gia t6c goc bung né cuia khdp vai va céng tay: tai khoanh khdc phéng ngudi 1én dén béng, cdng tay clia anh xoay sap
(Pronation) véi t8c d6 goc vuat ngudng hai ngan dé mdi gidy. D€ rén luyén vii khi nay, cac bai tap plyometric ném béng
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ta qua dau (Medicine Ball Slams) va bai tap khang luc day dan héi téc dé cao la nhitng phuang phéap hiéu qua nhat dé
xay dung chudi déng hoc béc phéat. DS véi cu tra giao bong (The Return of Serve): ngudi choi phai d&i mat véi phan xa
phiic hgp (Complex Reaction Time). Chia khda then chét la rat ngan t8i da bién dé chuyén déng: khoa cling c6 tay, xoay
vai dén béng va st dung toan b luc bong clia déi phuang dé phan cdng ngudc lai vao gdc san sau.

4 1 The Federer Phenomenon and His Secret Weapon

Fig. 1.1. The best serve ever of Andy Roddick: its biomechanical chain, whip-like
movement and stretch-reflex in action.

body axis. This ‘little’ difference from the common (static) serve concept already
shows the two most important physical (dynamical) factors of Roddick’s serve:

1. A whip-like movement, the main biomechanical factor (proximal-to-distal
kinetic chain, in which there is always a time-lag between two consecutive
joints: first legs, then torso, then shoulder, then elbow, then wrist); and

2. The stretch-reflex in action, the main neuro-physiological factor (stretching
the leg-extensors, torso, shoulder, elbow and wrist muscles prior to their
ballistic contractions).

From both biomechanical and neuro-physiological point of view, Roddick’s serve
is by far the best ever in the tennis game. It is the only true whip-like serving
action (the model of a proper serving movement) and the only true stretch-
reflex-based serve in tennis.

In modern handball, volleyball, American football, rugby and water-polo, it
is common knowledge that a high-performance throw (or smash) necessarily
resembles the whip-like movement of an elite javelin throw. A biomechanical
term for this whip-like movement is the kinetic chain: the sequential flow of

Hinh 8: Chuédi déng hoc cd sinh hoc cti giao béng s@m sét cia Andy Roddick (Hinh 1.1) — Cdu tric roi qudt (whip-like action) vdi géc
gdp géi sau, xoay thdn bing né va téc dé dau vgt vugt ngudng 240 km/h.
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Phan IV: Chién Thuat C& Chép, Sinh Ly Nang Lugng & Tam Ly Hoc
Tudng Lai

Quy ludt ra quyét dinh dudi mét tram ndm mudi mili-gidy, co ché chuyén héa ndng lugng té€ bao va tam ly hoc thdn
kinh nhan thdc dinh cao

I 7. Chuong 14: Quy Luat Ca Chép (The Law of Blitz-Chess)

Quan vgt dinh cao thé hé méi thuc chat la mét van ¢ chdp (Blitz-Chess) van déng & cudng dé thé luc cung cuc. Trong
mét van cd chdp théng thudng, ky tha c6 vai gidy dé tinh toan nudc di. Nhung trén san tennis, mét tay vot chi co
khoang mét tram dén mét trdm nam muai mili-gidy dé dua ra quyét dinh: lua chon qua danh, diéu chinh d6 xoay, gdc
danh va vi tri roi clia qua bong. B ndo cua cac nha vo dich khong tinh toan tiing dudng bay mot cach cham chap; ho
st dung co ché "Nhan Dién Khuén Mau Hinh Khéi" (Pattern Recognition). Bang cach quan sat goc xoay cla vai déi th,
vi tri ti€p xtc bong va hudng ndy dau vat, tiém thiic clia tay vot dang cap cao da giadi ma dugc quy dao bong trudc khi
bong bay qua ludi nita chang dudng. Diéu nay cho phép ho di chuyén don dau truéc hang mét va ludn cb mat tai diém
rdi ly tudng véi phong thai ung dung dinh dac.

I 8. Chuang 20: Sinh Ly Hoc Nang Lugng Quan Vot & Phuc Ho6i Té Bao

Hiéu suat thi dau quan vot dua trén sy tuang tac phic hgp clda ba hé théng nang lugng sinh hda bén trong té bao sgi
ca: Hé théng Phosphagen (ATP-CP): cung cdp nang lugng bung né tlc thdi cho céc cu giao bong sdm sét va nhiing pha
but téc ti mot dén ba gidy. Ngudn du tri creatine phosphate can kiét rat nhanh nhung cé thé tai tao téi bay muoi phan
tram trong vong hai muai gidy nghi gitta cac di€ém s8. Hé théng Budng phan ky khi (Glycolytic System): duy tri céng
sudt van dong cho cac loat giang co kéo dai tr mudi dén ba muai gidy. Qua trinh nay san sinh axit lactic va ion hydro
lam gidm d6 pH trong g bap, gy ra cdm gidc mdi ¢ bong rat. Hé thong Oxy héa hiéu khi (Oxidative System): déng vai
trd nén tang bén bi duy tri chuyén hda nang lugng trong cac tran dadu marathon kéo dai bén dén nam tiéng dong ho,
dong thai don dep cac san pham phu chuyén hoa trong cac quang nghi gilta game. M6t ché dé dinh dudng giau
carbohydrate phlic hgp, bu dap dién giai kip thai va rén luyén thé lyc ngat quang ky khi cudng dé cao (HIIT) la chia
khéa dé duy tri ngudén nang lugng doi dao tir dau trén dén diém sé cudi cling.
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22 4 The Law of Energy Flows

o
Inhale O,—rich air

-

Exhale O,

O, —rich blood goes & O,—poor air goes to lungs
2 = = 'S
from lungs to body

CO,—enriched, O,—depleted
blood returns to the heart

Fig. 4.1. Oz—consumption by skeletal muscles in mitochondrias.

level during an intense whole-body exercise. This volume is expressed as a rate
in milliliters per kg bodyweight per minute (ml/kg/min). As Oy—consumption
is linearly related to energy expenditure, when one measures O;—consumption,
they are indirectly measuring an individual’s maximal capacity for aerobic work.

Every cell consumes Os in order to convert food energy to usable ATP for
cellular work (see Figure 4.1). However, it is muscle that has the greatest range in
oxygen Os—consumption (at rest, muscle uses little energy; however, contracting
muscle cells have high demands for ATP, proportionally to the work intensity).
Endurance athletes have developed a strong cardiovascular system, as well as a
strong oxidative capacity in their skeletal muscles. To receive this O and use it
to make ATP for muscular contraction, our muscle fibers depend on 2 things:
(i) an external delivery system to bring Oy from the atmosphere to the working
muscle cells, and (ii) mitochondria in the muscle cells to carry out the process of
aerobic energy transfer. In other words, one needs a big and efficient heart—pump
to deliver Oz—rich blood to the muscles, and one also needs mitochondria-rich
muscles to use the O and support high rates of exercise.

4.3 The Problem of Lactic Acid

As the fourth or (even worse, fifth hour) of a five-set tennis match approaches its
end, the main problem for both players becomes the accumulation of lactic acid.
It feels like ‘muscle soreness’. Every tennis player has experienced this painful
fatigue. This is how it happens.

The carbohydrates you consume consist of several different sugar molecules;
sucrose, fructose, glucose, etc. However, by the time the liver does it’s job, all of
these sugars are converted to glucose which can be taken up by all cells. Muscle
fibers take up glucose and either use it immediately, or store it in the form of long
glucose chains (polymers) called glycogen. During exercise, glycogen is broken

Hinh 9: Chu trinh tiéu thu oxy va tdi tao ATP trong ti thé t€ bao co (Hinh 4.1) — Co ché cung cdp ndng lugng hiéu khi va phuc héi phan

tir phosphocreatine giifa cdc loat rally céng thdng.

I 9. Tam Ly Hoc Than Kinh Nhan Thirc & Ban Linh Quan Vgt Tuong Lai

Ranh gidi gilta chién thang vinh quang va that bai cay déng trong quan vot tuong lai dugc quyét dinh tai giao dién tam

ly hoc than kinh nhén thiic (Cognitive Neuro-Psychology). Khi diing trudc nhitng diém sé sinh t&r (Match Point hay Break

Point), hach hanh nhan (Amygdala) trong ndo bd c6 xu huéng kich hoat phan (ng sg hai va cang cling ca bap ngoai y

mudn. Dé ki€m soat trang thai kich thich than kinh (Arousal Level), cac nha vé dich dp dung phuang phap phan héi sinh

hoc (Biofeedback) va ky thuat tha diéu hoa nhip tim: hit sdu bén gidy, gitt bén gidy va thd cham sau gidy dé kich thich

day than kinh phé vi (Vagus Nerve), lap tic ha nhip tim xuéng vung téi vu t& mét tram mudi dén mot tram ba muaci

nhip méi phut. Trang théi Tap trung Tuyét déi (Hyper-Focus / Flow State) cho phép ngudi chai nhin nhan san dau nhu
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md réng ra, thdi gian nhu tréi cham lai va tiing cir déng cla déi thu trd nén rd rang va dé doan dinh. D6 chinh 1a buéc
chuyén minh vi dai (Paradigm Shift) dua mét ngudi chai binh thudng trd thanh mét chién binh bat kha chién bai trén
san dau dinh cao!

7.3 Memory 43
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Fig. 7.1. Human cognitive memory.

The sensory memory is the memory that results from our perceptions auto-
matically and generally disappears in less than a second.

The short-term memory depends on the attention paid to the elements of
sensory memory. Short-term memory lets you retain a piece of information for
less than a minute and retrieve it during this time.

The working memory is a novel extension of the concept of short—term mem-
ory; it is used to perform cognitive processes (like reasoning) on the items that
are temporarily stored in it. It has several components: a control system, a cen-
tral processor, and a certain number of auxiliary “slave” systems.

The long-term memory includes both our memory of recent facts, which is
often quite fragile, as well as our memory of older facts, which has become
more consolidated (see Figure 7.2). It consists of three main processes that take
place consecutively: encoding, storage, and retrieval (recall) of information. The

Hinh 10: M6 hinh tri nhé nhdn thiic va cing c6 ky ndng vdn déng dai han (Hinh 7.1) — Quad trinh chuyén héa ky thudt tu bé nhé lam
viéc (working memory) sang bé nhé dai han tiém thuc (implicit procedural memory).
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