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Thong bao Hoi thao vé sach toan:
\ I\', 14 7 I,\ [
Lam sao deé co sach tot cho hoc sinh?

Sputnik Education & Archimedes Academy

Sang ngay thtt bay 15/04,/2017 sé dién ra Hoi thao vé cht dé Sach
toan cho hoc sinh tai truong THCS Archimedes, Ha N6i, do Sputnik
Education t6 chtic cling v6i Archimedes Academy va véi su gitip dd
ctia nha bao Nguyén Ngoc Diép.

Budi hoi thdo nay sé 1a mot dip dé€ moi ngudi trao ddi v6i nhau
c4c v kién mot cach thing thin, c6i mé nhét, dé cung nhau rit ra két
ludn cAn phai lam thé nio d€ nang cip chit luong sch toan cho hoc
sinh & Viét Nam sao cho phtt hop vé6i thoi dai méi, dudi kip thé giéi
trong cudc cich mang tu déng hod toan cau.

Trong sb cac khach moi dd nhan 16i dén du héi thio, c6 nhiéu
ngudi véi bé day kinh nghiém 1am sach toan cho hoc sinh, nhu 13
Gio su Poan Quynh va Nha gido Nhan d4n Tén Thét Than, va nhiéu
ngudi hién dang tham gia cac chuong trinh 1am sach méi. Nam dién
gia sau sé trinh bay tham luén vé sach toan tai hoi thao:

- GS D6 Ditc Thai: Vé mé hinh SGK hién dai. (Cac chitc ning co
ban clia SGK va cac thanh tb chinh clia SGK).

- TS. TrAn Nam Diing: Lam thé ndo d€ c6 mét cudn sach tbt? Cac
nguyén ly co ban va kinh nghiém thuc tién.

- GS Nguyén Tién Diing: Panh gia sach gido khoa Toan hién hanh
va dé xut cai tién sao cho phu hop véi thai dai méi.

- Tién si Chu CAm Tho: Tiéu chi ctia mét sach gido khoa toan tét.



- Nha gido Nhén d4n Vii Hitu Binh: sach toan cin da dang, phong
phd, phét trién nhiéu ning luc va phi hop véi tiing dbi tuong hoc
sinh.

Ngoai ra, TS. Bui Viét Ha sé trinh bay ngin gon vé mét cha dé
lién quan: su can thiét day l4p trinh cho hoc sinh tit nhé.

Nhan dip nay, GS. Nguyén Tién Diing, hién dang la gido su mdi
dai Shanghai Jiao Tong Univertsity, vé Viét Nam trong vong hai ngay,
cling véi Sputnik sé ting sach va ky ting sach, cting d6 luu niém ctia
Sputnik cho cac khach méi va cho nhitng ngudi téi du hoi thao.

Sputnik Education cung Archimedes Academy tran trong kinh
moi tt cd cac nha quan ly, nha gido, nha bdo va nhiing ai quan tim
nhiéu dén linh vuc nay t6i du. Nhitng ai mubn dén du, xin moi ding
ky theo dia chi sau:

https://goo.gl/Pné6wg2

Thai gian: 8h30-11h ngay thit bay 15/04/2017

Dia chi: Hoi trudng ctia trudng THCS Archimedes, ph Trung Yén
10, quin CAu Gidy, Ha Nbi.
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Sach Sputnik sé dudgc ting va ban vu dai nhan dip héi théo.
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N6i lo ctia phu huynh ¢6 con hoc 16p 9

Chu Cdm Tho
(Pomath)

Hoém trudc, t6i ¢ dude tham du moét cude sinh hoat cila nhom
phu huynh 8 Ha Néi. Nhiéu cha me trong nhém nay bay té ndi lo
ling khi con hoc 16p 9. Ho néi cude chién vao 16p 10 cta hoc sinh
con kinh khiing hon cudc chién vao dai hoc. Mot ba me ¢6 con hoc
16p 9 tAm su ring: néu con tdi trugt dai hoc, chdu c6 thé di hoc nghé,
di hoc trudng khac, hoic sang nam di thi lai. Nhung néu chau khéng
dugc vao 16p 10, chau ching biét sé lam gi. Thé nén, gia dinh dang
tinh toan d€ chau hoc ngay dém, moi rit nhiéu gido vién kém cho
chau. Chau sé hoc thudc cac bai vin miu, 1am di 1am lai cac dé dé
dam bio chau db dudc. Ba me nay con tinh rang: chau sé vao hoc
& mot trudng tdp dudi, hét hoc ki 1, gia dinh sé tinh ké d€ chuyén
trudng tbt cho con.

ROi khoi cudc thao ludn cia nhém nay, téi ¢ lam mot khao sat
v6i hang x6m ctia minh. Két qua tuong tu, cha me ¢ con hoc 16p 9
hau hét déu nghi ring viéc khong dudce vao trudng tot dé tiép tuc hoc
10 sé két thiic su nghiép hoc tAp va kha ning vio cudc sbng ctia con

cai ho.
Co that khong vao dude 16p 10 1a diu chdm hét cho viée
hoc cua con tré?

Trong so d6 hé théng gido duc qudc déan cta Viét Nam, hoc sinh
hoc xong trung hoc co sé ¢ thé tiép tuc hoc THPT hoac hoc nghé



tai cac trudng Trung cip chuyén nghiép. Ngoai ra, cic em ciing dudc
hoc tip khong chinh quy tai cac co sé gido duc thuong xuyén. DU hoc
trong loai hinh gido duc ndo thi hoc sinh ciing duge quyén hoc 1én
cac bac cao nhu cao dazlng, dai hoc hay hoc tap tiép tuc theo nhu ciu
cta ban thén.
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Hién trang phu huynh chi mubn con vao trudng THPT d& din dén
su qua tai trong hoc tip, hoc khéng diing cach, tén kém tién cta va
nhiing sai 1dm trong hé théng. Chang han, cac trudng hoc tép dau
ludn qua tai, sé luong hoc sinh cao hon mtc cho phép. Tam 1i hoc 16p
kém, trudng kém khién cd nha gido duc va hoc sinh, phu huynh déu
tiéu cuc, khong tu tin trong giang day va xac dinh muc tiéu ctia nha
trudng. Trudng top dudi dugce coi 14 chd tra chin cta nhitng hoc sinh
con nha “c6 diéu kién”, d€ tit dé ho c6 thé xin chuyén sang trudng
cao hon.



Diéu dang lo ling 1a tAm 1i thi ct, cb hoc bing dugc di din dén
hoc sinh phai hoc bing nhiing cach hoc sai 1dm. M6t phu huynh chia
sé ring, con chi phai thitc dén 2 gid sang d€ hoc thudc 1ong vin miu,
1am hang trim dé kiéu “nhai di nhai lai” dén thudc.

C4 khoa hoc 14n thuc té déu cho théy, viéc luyén thi d€ db co thé
gitip hoc sinh dat duge muc tiéu thi ¢t nhung khéng c6 miy ¥ nghia
v6i viée hoc clia ho. Hoc thude 1ong thi thudng dé quén. Viéc mudn
con dude diém cao khién cha me nghi dén nhiéu ki thuét: bit con
di hoc thém, nhd va gido vién, ....Din dén, dta tré khéng hoc dugc
nhiing kién thiic, ki ning cin thiét. Viéc hoc thu déng lau ngay, lai
dtng vao thoi diém tré hoan thién tdm li sé d€ lai nhiéu hiu qua
nghiém trong nhu: tré dé mic nhitng hoi ching tdm li cing thang, so
hoc, hoc dbi phé, 16n 1én, tré khong hoc dugc cach hoc thi khé c6 thé
hoc lau dai, . ...

C6 thé quang ganh lo di dudc khéng?

Cac phu huynh chia sé ring, dé chic chin dudc vao trudng tbt
ho sé gitp con duge danh hiéu hoc sinh gidi toan dién (sé dugc cong
diém). Vi thé hoc sinh ¢6 ap luc hoc thém d€ dugc diém cao tit nim
16p 6. Néu viéc hoc thuc, hoc ¢6 gié tri va cach hoc phil hop thi hoc
cang s6m cang tot. Nhung tit sém ma di phai hoc d6i phé, din thanh
théi quen va nhén cach thi thuc nhiéu hé luy. Mét phu huynh da chia
sé thang thin rang chi khong bao gi¢ danh ddi nhin cach, kha ning
hoc thuc ctia con léy diém sb. Vi thé, chi chép nhéan con dudc hoc luc
trung binh, nhung chau hoc cht dong. Khi thi, chau van lam bai dugc
nhu cédc ban, va gié chdu da tré thanh sinh vién truong Luat. Chi lai
tiép tuc 4p dung cach d6 cho cb con gai thd hai cdia minh. Chi ndi,
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chéng bao git cach hoc thudc 10ng lai gitip con thi dude diém cao va
hoc tiép bén viing duge. Mit khac, khi con biét cach hoc, hoc ¢6 kién
thitc that su, thi dé ra kiéu gi con ciing 1am dugc diing stc minh.

Toi cling ¢c6 mot phu huynh, anh cho con hoc hé thuong xuyén vi
chéau rét yéu khiéu thé thao va so hoc cac mén ¢ ban. Nhung khi hoc
hé¢ thudng xuyén, chau khéng bi ap luc, thi lai duge két qua kha tot
(so v6i mong dgi clia gia dinh). Chau tu hoc dudc va vui vé thé hién
v6i cdc ban. So véi cac ban cling cAp hai ngdy trude, chau c6 su tién
bd ro rét nhit. Chau tu tin va 6 trach nhiém véi viée hoc tap, kha
cht déng trong cong viée c4 nhan cta minh. Cling c6 nhiéu trudng
hop, cac hoc sinh d4 theo hoc nghé tit khi hoc xong 16p 9. Ngoai viéc
phtt hop véi diéu kién clia ban than, tiét kiém kinh té, cong sitc, thi
van c6 rat nhiéu guong mit thanh c6ng, tiép tuc hoc d€ khing dinh
ban thén sau nay.

Trong von kinh nghiém ctia minh, t6i c6 gip khéng it trusng hop
vi b6 me cit ¢b cho con hoc trudng tbt (chuyén, chon) ma khéng chi
y ren cho con cach hoc nén cac chau cang ngay cang thui chot. Chau
hoc kém, khéng tu tin vé ban than. Mic cdm hoc khong ding stic
minh di 1am c4c ban khéng hoa nhap dudc véi cong dong din dén
bi trAm cam. Vi vy, cha me c6 con hoc 16p 9 diing gy cing thing
cho viéce hoc clia con. Thoi di€m nay ding 14 rit quan trong nhung
n6 khong phai 1a con dudng duy nhéit. Lita tudi ndy, cac con van cin
rén luyén mot siic khde tét, hoc cach hoc va khadm pha nhu ciu ban
than, dinh huéng tuong lai tit viéc hoc. Cha me c6 thé ban bac, ciing
con tim hi€u nhitng cach hoc tbt, bén canh rén luyén thén thé va thu
gian hop 1i. Hon hét, cha me tim thiy nhiing nga ré pht hop, vira stic
v6i con, tin tudng rang, con dudng tbt, cach di hop li méi 1 thi con
cin duoc ngudi 16n dinh hudng.



s o A o A2 ~
Toan diéu khién vu tru
hay vu tru tao ra toan?

Pham Hi Pirc

GS. Pham Hi Dtic hién 1a cht nhiém chuong trinh Thac si Toan
tai chinh ctia mét truong ky su tai Paris, va vién John Von Neumann
(PHQG TP HCM); chu tich HDKH chuong trinh Fmatlab ctia VIASM.
Ting 13 ky su tri tué nhén tao, vu trudng tin dung qudc gia, giao dich
vién san chitng khoan, giam db6c tu vin & PricewaterhouseCoopers,
dac nhiém bo Thanh tra ngin hang Phap 6 Basel...

« Mundum regunt numeri » Euler d3 tiing quan niém 1a thé gi6i
bi cac con sb quan Iy VAy sao? C6 thé ndo quan diém ngudc lai, 1a
to4n bi din dit béi vat 1y thién nhién, gdm ca con ngudi nita, méi 1a
dung su that ?

Mic du Toan 13 mén tritu tugng va tim kiém cai ludt v6 hinh ding
sau cai hitu hinh, khong ai phtt nhén dugc 13 rat nhiéu khai niém toan
bt ngudn tit ddi sbng hang ngay. Chiém tinh va kién tric da khién
ngudi Ai Cap va ngudi Ba Bi Luan khai pha hinh hoc. Va nghién cttu
may méc bang co hoc da gitip cude Cach mang Cong nghé ctia thé ky
17 cho chiing ta giai tich vi phan.

Trong thuyét lugng t, nhitng khéi niém todn hoc tiém 4n rt
manh mé, mic du hang ngay ngudi ta khéng trai nghiém dugc cac
hat phén ti. Trong thé giéi ky la ctia ludng tir, cac vat thé thé hién
nhu 13 6 hai hay nhiéu noi ciing mét ltc. Chi ¢6 stic manh ctia toan
xac sudt c6 thé dién ta su viéc nay. Khong nhitng toan trong tinh
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hudng nay 13 mot cach mo ta thién nhién mét cach day di va thich
{ing hon tit ca cac cach truée diy, ma ngugc lai, vét ly luong ta lai
con dem lai cho toan nhitng thach thic rit bao quét va siu xa dé tiép
tuc dugc khai trién. C4c nha nghién citu hy vong khi ta hi€u va thAm
nhuén cu tric théng nhit cia thuyét luong ti, né sé giap khai pha
mot nganh toan méi, « toan lugng ti ».

Trong vat 1y cd hoc ¢6 dién, ngudi ta tinh su chuyén dong ctia mot
thé vat di tit difm A dén mét diém B. Vi du, chuyén déng sé dua vét
d6 di qua tat ca cac diém trén mét quf dao « ti vu », mot dudng tric
dia (geodesic), theo mét 1 trinh ngin nhit trong vii tru chita dung
hai di€m di va dén. Nhung véi khéi niém lugng tit thi khac. Thay vi
chi mét dudng quy dao, vat Iy luong ti xét toan thé tap hop cla tht
ca cac 16 trinh kha thi di tit A, mic du né dai hon hay khtc khuyu
hay ngoit ngoeo hay vong qua ntta vii tru truée khi bay vé diém B.
(Day 14 cai, ma nha vt ly Richard Feynman am chi qua cum tif « tong
sb cac lich st »). Sau d6, theo cach tinh toan ctia dinh luét lugng ti,
mdi 16 trinh sé duge phan cho mét ty trong dién ta x4c suit cia 1a
vét thé ta dang theo doi, sé « chon » bay theo 16 trinh &y. Nhu thé,
phuong an thudng ngay ta gip qua vét ly ciia Newton chi gian don
13 mét phuong an c6 xac sult cao nhét trong tht ca, chtt khong phai
phuong 4n doc nhét. Cach nhin vii tru nhu vy, 6 thé rit phong pht
vé mit triét I, nhung né dem gi cu thé cho toan hoc ? Ta hiy xem
hai vi du sau déy.

Su kién I : Su bit ngo khi tinh toan sb dudng cong dé N trong
khong gian Calabi-Yau

Ly thuyét day 1a mét thuyét hap din luong ti, dude xay dung véi
muc dich théng nhét tt ca cac hat co ban cling cc luc co ban cla tu
nhién, ngay ca luc hdp din (theo Wiki tiéng Viét). Theo thuyét nay,
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van vét trong nam trong mét vii tru khong phai 3 chiéu, ma 6 chiéu
hé qua khi gidi cac phuong trinh hdp din ctia Einstein. Cac dap an
cta cac phuong trinh d6 1a nhitng khong gian goi la Calabi-Yau, trong
d6 cac chiéu thing du ngoai 3 chiéu quen thudc dudc « cudn » lai rdi
« cAt gidu » trong cac héc hiém cta khong gian nay.

Tit thé ky 19, ngudi ta chitng minh rang trong khéng gian Calabi-
Yau don gidn nhét, goi 1a quintic, ta dém dugc tdng sb dudng cong dd
1 (cac dudng thing) 1 2875. Mai dén nim 1980 ngudi ta méi tinh
ra sb dudng cong d6 2 1a 609 250. Nim 1990, mét nhém nha vat ly
chuyén vé Thuyét diy cdng tac v6i cac nha toan hinh hoc d€ tinh sb
duong cong do 3. Cac chuyén gia hinh hoc nghi ra mot thuéat toan va
thiét ké mot 14p trinh phtc tap d€ tinh. Khi ho dua con s cho céac
nha vt Iy, thi con sb bi cac nha vét 1y cho 14 sai. Khi kiém tra lai,
qua nhién trong l4p trinh c6 nham 14n. Nhung sao cac nha vat 1y lai
« d6én dau » dugde cac nha hinh hoc nhi ? Trong céng ddng khoa toén,
tAt ca bi sbc khi kham pha ra 13 thach thitc dém trong khéng gian
Calabi-Yau di dudc cac nha vt Iy gidi dap, khong nhitng dén dé 3,
ma ca dén d6 N bt ky, ho cling tim ra cach tinh.

Ly do 13 cac nha vat ly da chuyén bai toan hinh hoc thanh mot
bai toan vat ly luong tit. Do d6 tit ca cic do N, (ciing nhu cic séng
dting v6i mét sb bat ky N diém nit déu tudn theo médt phuong trinh
duy nhit) di dugc phéi hop vao mét phuong trinh t8ng thé, mé ta
1an séng lan truyén qua khong gian Calabi-Yau, va cac nha vat ly da
4p dung phuong thitc giai theo cach « tdng sb cac lich sit » néi trén.
M6 hinh moét « ddy », nhung rung déng theo cic dudng cong véi tat
ca cac « db » trong cung khoang khic, da 1a mot vi du ma vat ly tao
ra mot « nganh » toan ca biét véi tit cd dinh 1y, chiing minh, dap an,
thuét toan ctia nd. Day cling 1a mét trudng hop Ging dung clia « may

11



tinh lugng t » (quantum calculator)

M6t khong gian Calabi-Yau gian di nhit : quintic (hinh do wikipedia)

Su kién II : D6 cong ctia khong gian va vat 1y tuong dbi

M6t vi du khéac da thé hién giita hinh hoc va vét 1y tir 1au doi hon
: d6 13 khi cac phuong trinh cta Einstein vé stic hip din cla cac vét
thé thién vin tuong duong véi bai toan hinh hoc mé ta chuyén déng
trén mot mit cong. Cai dbi xting gitta vat Iy (sitc hdp dn) va hinh
hoc (mit cong khéng gian) khé chdp nhan cho nhitng ai nghi 1a vil
tru vat chét chi c6 mét thuc té, va do d6 chi c6 mdt cach ddc nhét
dién ta qua toan.

Khong kém khé hiéu 13 su dbi xting gitta mot hat phin ti va ham
séng ctia né. Ngay tit ddu thé ky trude, cac nha vat Iy hoc dd khéng
ngdt tranh ludn vé cai nghia sdu xa cda cdc phuong trinh chinh ho
da kham pha ra : Niels Bohr, Wolfgang Pauli, Max Planck, Louis de
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Broglie ... Con méo (chét hay khéng chét) clia Schrodinger, su do
dac chinh x4c khéng thé dat, ctia ca van tbc va vi tri ciing mét lic,
ctia mét vat theo dinh ludt Heisenberg, tinh cach cua cac phéan tu,
vita 12 vét chét vita 13 lan séng di chuyén theo Loti De Broglie ...
by nhiéu trudng hop ma 2 loai toan khac nhau tim thiy su d6i xing
14n nhau nho xuyén qua cting mét thy té vét Iy

Toém lai, qua céc ly thuyét lugng ti va tuong déi, ta thay toan va
vét ly gitip nhau ludn phién dit ciu hdi va dem dén cach giai.

Trong lanh vuc c8 dién hon, ta ciing c6 tinh trang c6 hai hé théng
todn mo ta mot thuc té hién hitu duy nhit. Va ta ciing c6 mét hinh
thiic « tdng sb cac lich st » d€ tinh ra con dudng ti uu. Cot tru quan
trong clia két nbi gifta todn va co hoc nay 13 phép tinh bién phén
(Variational calculus).

Mot cach hiéu toan bién phéan 14 hoan chuyén cac ham sb thuc
1én cac « ham ctia ham sb ». Toan bién phan 1a cach « tinh dao ham
» trén nhitng ham f (thi du gia du lich) clia cic ham u d€ kiém ra
nhiing dap an u* 1a ham sb t6i uu hod ham f.

Ching han giita 2 diém A va B & toa d6 x1 va x2 ta kiém tét ca cac
ham sb y(x), c6 dao ham béc 2 lién tuc. Ta kiém ham y* (16 trinh, ké
ca cach diéu hoa vén tée y'*) tbi thi€u hod gia cta cude du lich gbm
chi phi xing, chon dudng dai ngan, 14i nhanh lai chdm v.v. ..

Néu f 13 mét ham tbi vu hoa J thi ta cé phuong trinh goi 1a Euler-
Lagrange :

Tai day ta tim thiy di€m lién két tit ca nhiing gi chling ta ban vé
« téng sb céc lich st » trude : Phuong trinh Euler-Lagrange xem xét
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tAt ca cac « lich sit » (khi x 12 thoi diém) hay néi cach khéc, cac « quy
dao » hay « 16 trinh » f(x) (khi x 1a toa d9), nhich tung ly tung ti dx
trén mai 1 trinh f(z) va xét soi xem cai gid phai trd L khi ta thay
déi mot chit hang ngang df c6 duge dén bu bing mét mét lgi thé
d(dL/0f") vé hang doc khéng ? Khi ma tai mbi toa db z diéu kién
nay thod, thi tip hop tt ca cac diém x chinh 14 16 trinh tbi vu.

Chi nhan xét so so qua, ta thdy vét Iy dua trén toan bién phén
nay, 13 mét loai tu duy nhin t8ng thé tit ca cuc dién (tit cd cac bién
kha thi) rdi méi tim ra t6i wu. N6 khac vat ly Newton, chi cht trong
vao ting vi tri mt, tiing véc to luc trong mot thoi diém ditng, khong
lién quan gi dén lic trude lac sau cta thoi diém dé.

Khi vao 1anh vuc kinh té tai chinh, chting ta ciing cé (ing dung
ctia phuong trinh Euler-Lagrange. N6 dién ta tinh trang tiéu thu t6i
wu, khi khodn v6n ma chiing ta d€ danh vao dau tu (bang cach nhin
tiéu xai hém nay), sé dem dén ngay mai su hai long trong ding ty 1é
ma ta chiu thiét hém nay.

Trong cudc doi ching ta, c6 dé tinh toan nhu trong toan hoc
khoéng ? C6 thé dung phép tinh bién phan ma chi li ting gidy phut,
minh tu mic ca v6i chinh minh dé phan chia su thu hudng hém nay
voi su tra gia ngay mai cho dén cubi ddi mét cach t6i wu khong ?

Viéc d6 doi héi ta nhin duge sudt tuong lai cude doi, nhu mot t&
gidy béo trai dai duéi mét, va c6 kha ning nhin cac viéc qua khi hién
tai vi lai cling r6 rang minh bach nhu nhau. Nghia la ta lam cht dugc
thoi gian ...

Cach day mét sb Sputnik, toi bién mot bai vé cach Toan hoc trinh
bay thoi gian (qua Emile Borel, Kolmogorov, va Nicole El Karoui). Bai
d6 nhin manh vé thsi gian dugc x4y dung trong toan hoc nhu mét
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chudi su kién, ma phin nim trong tuong lai ta chi tiép nhan dugc
qua nhiing x4c suit clia nd.

bing xong thi t6i di xem phim vién tudng méi ra « Arrival » («
Cudc d6 bd bi 4n »). Xem xong, xiic ddng manh vi chuyén tinh cam
me con trong dé 16ng vio ciu hoi « néu ban biét sinh con, ma khi né
dén 17 tudi, n6 sé bd ban ma di mét cach tham thiét, thi ban c6 sinh
con khong ? ». Cau chuyén nay ra ngay tu cach dung phim, ngay 5
phtt diu (t6i khong spoil phim d4u) vi ngudi ngoai hanh tinh dem
dén mot cach vuot thoi gian kha bat ngd. Cach dit vin dé thoi gian
vita dua dén két qua trai ngudc véi cch tdi trinh bay trong bai bdo
Sputnik, ma ciing lai hoan toan ... phu hgp v6i no !

Nhic lai, dinh nghia thdi gian, theo nganh Gidi tich ngiu nhién
ting dung vao tai chinh, da dudc xay ra d€ dién ta tiing chudi cac su
kién kha di do dugc (theo nghia c6 thé phan dinh mot « measure »
trén tip hop d6), d€ mét mit, ta uéc luong cac xac suit cha cac su
kién tuong lai, mit khac, khi thoi diém hién tai bién tuong lai thanh
qua kht, dan da khic vao ddng vao da, cac su kién qua khit ¢€ khong
ai thay d6i dude. Nhu vay thi r6 rang, ai lam sao di ngudce dong thoi
gian dugc ? Hé qua tit yéu 1a khong ai biét duoc tuong lai.

Thé ma trong thién nhién quen thudc clia chiing ta c6 nhiing su
viée ¢t nhu 13 c6 nhitng thé vét biét trude tuong lai ching sé ra sao
: Nhin nuéc mua chay trén mot méit dée khie khuyu, d€ y ma xem,
n6 sé ludn ludn chay theo dudng ngin nhit dén cling, mic du déi
khi ltic diu dong nudce 6 vé di theo mét con dudng khac hon 14 theo
d6 dbc nhat. LAm sao ma né biét, trude khi chay dén chin mit dbc 6
thoi diém ¢ = T, né sé phai tbi thiéu hoéa
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Phim dem cho t6i mét con néng lanh vi nh4n dién vin dé nay.
T6i d4 phai bé 5€mua cubn sach cin ban clia phim trén Amazon, va
thich thi khi biét tac gid Ted Chiang d4 c6 bing Computer Science
ctia Brown. Chuyén trong sach ¢ nhiéu trang d€ di vao chi tiét, dit
vin dé don gian hon véi su kién tia 4nh sang khtic xa khi chiéu ti
khong khi vio trong nude. Lam sao né biét phai theo dinh luét Snell

Va dinh luat nay 1a mot hé qua tit yéu cta viée con dudng di clia
tia sang 1a con dudng ngin nhit, va né ciing di tir phép tinh bién
phén d4 dé cap trén kia.

phdp tuvén
tiz toi |
I
|
I
i
n | i truring 1
n2 midi truing 2
L

tia khic xa

Con ngudi va giot nude khac va gidng nhau thé nao ? Toan hoc
¢6 cho ta céu tra 16i khong ?

Theo t6i, va trén cin ban cac diéu trinh bay doan trén, toan hoc
don doc thi khong thé, nhung toan véi kinh té va vat 1y thi rat c6 thé
co...

16



Nguyén Hiing Son

GS. Nguyén Hung Son 14 chuyén gia vé tri tué nhan tao, gido
su toan va tin hoc tai Pai hoc Toéng hop Warszawa, Ba Lan. Gido su
Nguyén Hung Son ciing 14 ngudi huéng din va chdm thi cac doi tuyén
toan olympic cia Ba Lan, va 1a dich gia (cting v6i GS. Nguyén Sinh
Hoa) clia quyén sach rit hay nhan dé “Xung quanh phép quay - Huéng
ddn mén hinh hoc so cdp” ctia W. Pompe (Ta sach Sputnik S6 033).

GidGi thiéu: Bai toan phan 16p (classification problem) la mot
trong cac van dé phd bién nhét, thudng xuyén dudc nhic dén trong
linh vuc hoc may (Machine Learning). Cac thuét toan phan 16p déu
stt dung mét s6 hitu han cac vi du miu dé€ xay dung mé hinh. Vi viy
dé6 1a cac ng dung cta phuong phap suy ludn quy nap trong hoc
may. Chiing ta sé lam quen v6i mét 1y thuyét lién quan dén xac suét
thanh c6ng trong bai toan phén 16p, sb luong tbi thi€u cac vi du mu,
d6 phiic tap ctia khong gian gia thuyét, d6 chinh xac ctia thuét toan
phan 16p, va cach chon lua cac vi du mau.

4.1 Suy luan quy nap

Suy luan quy nap 13 cach suy luAn nhim rit ra cac két ludn chung,
tdng quat dua vao mot sb hitu han cac quan sat cu thé. Quy nap toan
hoc 1a m6t vi du ctia phuong phap suy luan quy nap. P& chting minh
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ménh dé ®(n) luén ding v6i moi sb nguyén ducng n bang phuong
phép quy nap hoan toan, ta phai chitng minh 2 diéu sau day:

(QN1) Kiém tra xem ®(n) c6 dling khéng v6i mot %) truong hop dau
tién (®(1), ®(2) ...).

(QN2) Chiing minh ring v6i moi n, néu ®(n) diing thi ®(n+1) cling
dlng.

Néu chi thuc hién buée (QN1) thi ta goi d6 1a quy nap khong
hoan toan. Trong trudng hoc ching ta thudng dudc day rang dé
chting minh cac dinh dé toan hoc, ta khong dude dung phuong phap
quy nap khong hoan toan. Vi du néu mubn chting minh ding thc:

nn+1)2n+1)
6

®i(n): 12 +22+...n% =

ma ta chi kiém tra xem ®,(n) c6 ding v6i mot sb gia tri nguyén
duong n khong. Vi du: ®1(1) : 1 = 1;P4(2) : 5 = 5;®1(3) : 14 =
14;®41(4) : 30 = 30.

Néu tit d6 ta khing dinh ring ®;(n) ding v6i moi sb nguyén
duong n thi tht ca cac thiy c6 déu sé danh gia day 1a 16i gidi khong
day du. Trong thang diém 10, 15i gidi nay c6 1& chi duge cung 14m 1a
2 diém. Tuy nhién, ching ta hay thit phiic khao lai 16i giai trén xem
sa0. Goi L(n) va R(n) 1an lugt 12 vé trai va vé phai ctia @, (n). Khong
can tinh todn ta ciing thay ring L(n + 1) — L(n) va R(n + 1) — R(n)
1a cac da thiic bac 2, hon nita hai da thiic nay bang nhau tai 3 diém
tlt d6 suy ra chiing déng nhit bang nhau. Tit d6 suy ra L(n) = R(n)
v6i moi n € N.
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Thute ra, chi cAn kiém chiing su diing din ctia ®;(n) v6i 4 gia tri
bét ky khac nhau clia n, ta c6 thé khang dinh &, (n) lu6n ding®. Vi
vAy 10i giai dung quy nap khong hoan toan cé 1€ cling xiing dang
dugc nhén 6-8 diém trén 10.

Ta dé y rang phuong phap trén ciing c¢6 thé ap dung véi cac bai
toan tuong tu, vi du:

By(n): 13423 +...nd = <
Tuy nhién, dinh dé ®,(n) lién quan dén da thtic bic 4, vi vy ta phai
ding phuong phap quy nap khéng hoan toan dé kiém chting véi 5
gia tri khac nhau cta n.
Phuong phap quy nap khéng hoan toan chi c6 thé sit dung dé
ching minh cac bai todn néu c6 thé dua ching vé vin dé da thic
bing nhau. Vi vay, néu gip cac dinh ly dang:

®3(n) : phuong trinh z™ + " = 2™ khong c6 nghiém nguyén V n > 2

thi phuong phap quy nap khéng hoan toan sé gip bé tic.

Phuong phap quy nap khong hoan toan cling thuong xuyén dudc
ap dung trong rén luyén va su phat trién tri tué ctia con ngudi. Cac
em bé ¢ thé hiéu cac khai niém trong ngdn ngit tu nhién nhu “cai
ban”, “cai ghé”, “con meéo”, “con chd”, ... rit nhanh ma khong cAn céc
dinh nghia chinh xac kiéu tit dién bach khoa toan thu. Chi qua mot
vai vi du, cic em bé c6 thé d& dang nhin biét cac db gb méi xem diu
14 cai ban, hodc cai ghé. Cic em ciing d& dang phén biét hinh vé con
meo véi con ché chi qua mét vai dic diém nhé ma nhiéu khi ngudi

16n khong nhén ra.

INéu ta biét ring ca hai vé 1a da thtic bac 3, thi d€ kiém tra chting bang nhau,
chi phai kiém tra cho 4 gi tri khac nhau ctia bién sb.
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Mot sb vi du luyén tip ctia bai todn phan biét dnh chup cac chi méo

va cho trong Kaggle DataSet.



Vi vay Iy thuyét hoc may coi bai todn nhan biét khai niém (concept
learning) 1 bai to4n 14u d&i va cb ¥ nghia quan trong nhit. Cac nha
khoa hoc luén tim cach mé phdng tri tué con ngudi dé tim ra cac
phuong phap nhén biét khai niém hiéu qua nhit dva trén mot sb
luong hitu han céc vi du luyén tap. Trong rat nhiéu tng dung thuc té,
may méc di vudt dude con ngudi vé kha ning nhin biét khai niém,
vi du nhu cac hé théng nhén dang chit viét tay.

Trong bai bdo nhd nay ching ta sé khéng ban vé cic phuong phap
nhan biét khai niém, vi d6 1a mét khdi luong d6 sb cac tai lidu, da
d€ soan gido trinh cho mét nim hoc gébm hon 30 bai gidng. Thay
vao d6, chiing ta sé 1am quen véi Iy thuyét hoc may nhim giai thich
kha ning thanh cong hodc thit bai ctia bai toan nhan biét khai niém.
Ciing giébng nhu bic cha da thic anh hudng dén dé phic tap cla
phuong phap chiing minh quy nap khéng hoan toan, ching ta sé tim
ra mét khai niém tuong tu dé danh gia d6 phic tap ctia khong gian
cac khai niém. Ly thuyét hoc may sé gitip ta tim x4c suit thanh cong
trong bai todn phén 16p, s6 luong tdi thiéu cac vi du miu, dé chinh
x4c clia thuit todn nhan biét khai niém, va cach lua chon cac vi du
mau trong qua trinh luyén tap.

4.2 Nhan biéet cac khai niém mau

Xét tAp hop X gbém (hitu han hodc v6 han) cic trudng hop hay
con goi 13 cac dbi tuong (objects), cac trudng hop (instances) hoic
cac vi du (examples). Mbi tip con S C X ¢6 thé coi 1a mot khai niém
clia X. Vidu X c6 thé 13 tip cac d6 vét trong nha con khai niém “céi
ban” tuong tng véi tp con S  X. Mbi khai niém S cfing tuong tng
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v6i mot ham nhi phan fg: X — {0,1}.

Gibng nhu trudng hoc clia con ngudi, Iy thuyét hoc may ciing cé
hai nhan vét la gido vién va hoc sinh (xem hinh minh hoa phia dué6i).
Gido vién st dung cac khai niém thudc tdp C C {0,1}?%, con goi la
khéng gian cdc khdi niém'. Hoc sinh st dung cac khai niém thudc
tAp H C {0,1}%, con goi 13 khéng gian cdc gid thuyét. Trong mot sb
trudng hop H khéng nhét thiét phai bang C.

| if L X+We20

A \L W X+le € 0

e ——

LivEAR FuNCTION

Hinh 1: Gido vién trong trudéng hoc may.

Thuong gido vién sé chon moét khai niém ¢ € C va hoc sinh sé
phai tim mét gia thuyét » € H nio d6 sao cho & va ¢ gan gibng nhau
nhét. D€ 1am diéu d6 hoc sinh sé duge nhin mot tip cac vi du miu, &
day mbi vi du mau 12 mot cip (x, ¢(x)) trong d6 2 € X va ¢ € C. Cac
vi du mau phai dugc lua chon mét cach ngiu nhién tir tdp X theo

140, 1}* 1a ky hiéu ctia tip hop tit ca cac ham sb nhi phén tit X vao {0, 1}.
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mot phan phdi x4c sudt D ndo d6 trén tdp X. Chinh x4c hon, tap cac
vi du miu, hay con goi 1 tdp huln luyén (training set) 1a mot tap
hitu han gom:

S = {(z1,c(x1)), (w2, c(22)), -« o, (T, c(zm)) }

trong d6 x1, x, ..., Zm 12 cac vi du dude chon ngiu nhién tir X'. Ho
cac tAp huin luyén gdbm m phén ti cho khéi niém ¢ dugc ky hiéu 1a
S(m,c).

D€ x4c dinh d6 chinh x4c cta gia thuyét A so v6i khai niém ¢, ta

cAn phai tim d6 sai léch (161):
Errorc(h) = Pp(h # ¢) = Pp({x € X : h(x) # c(z)}),

trong dé Pp 13 ky hiéu xac suét (theo phin phéi xac sudt D). Tuy
nhién trong truéng hgp X la tdp vo han hodc hitu han nhung chita
rAt nhiéu phan ti thi x4c suét trén 6 thé duge tinh x4p xi nho tip
cac vi du tht nghiém (test set) 7. Luu ¥ rang ca tip huén luyén S
14n tap thit nghiém T déu duoc lua chon ngau nhién tir X theo phéin

phoi xac suat D. Luc do

Error.(h) = Errorp(h) = Pr(h # c) = e e X T;J:) 7 @)}

4.3 Hoc gioi = hoc c6 1€ gan nhu chinh xac (PAC
learning)
Trong chuong ndy ching ta sé dinh nghia thé nao 13 mot thuét

toan tot hoc nhin biét cic khai niém. N6i ndm na thi ta c6 thé hiéu
rang d6 13 nhiing thut toan c6 kha ning tim ra gia thuyét c6 db sai
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1éch nho tuy y v6i xac sult 16n tuy y. TAt nhién, d€ ting x4c sult dat
két qua tot va gidm d6 sai 1éch thi phai ting sé phin ti trong tip
hu4n luyén. Nhitng thuit todn nhu vy sé dudc goi 1a “cé 1€ gdn nhu
chinh xdc” (tiéng anh 1a PAC — Probably Approximately Correct).

Gia st C 14 tip cac khai niém dinh nghia trén khong gian cac dbi
tuong X va thudt toan £ dung tip cac gia thuyét H.

Dinh nghia 4.1. £ hoc c6 1é gan nhu chinh xdc cdc khdi niém tir
C diing cdc gid thuyét tic H: néu véi moi 0 < ¢,8 < 1 tén tai sb
mo = mo(e, ) sao cho vdi moi ¢ € C, véi moi phdn phbi xdc sudt D
trén X, néu m > mg thi

P{S € S(m,c):error.(£(S)) <e}) >1-96
& ddy mo (e, 0) la da thifc theo 1, 4.

Vidu 4.1. Gid st X = {0,1}> va M3 la tdp cdc ham don thitc Bool
(Boolean monomial). Gidao vién chon ra mét don thic nao do, vi
du ¢ = 7. Hoc sinh nhan dudc mot tp huln luyén nao dé, vi du
S = {(011,0), (100, 1), (101,1)} va nhiém vu cta hoc sinh la phai tim
mot gia thuyét h € M3 sao cho d6 so léch so véi ¢ 1a bé nhit.

Gia st £ 1a thuét toan sau day:

Initialize the hypothesis to the conjunction of all 2n
literals.
h = x1X1X9X2 .. . XnX,

For each fraining instance
if it is a positive example:
remove x; from 4 if x; = 0 and remove x; from h if
Xi = 1;
if it is a negative example:
do nothing;

Output the remaining hypothesis.
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Ap dung thuét toan trén cho tip huén luyén S ta sé 1an luot dugc cac
gia thuyét sau:

e Lic dautacod

ho = 2122237 1T2T3;
e d6i tuong dAu tién 1a phan vi dy, vi viy ta khéng ddi gia thuyét:
hy = 2129237172735
e dbi tuong tht hai 1 100, vi vay gia thuyét bi thay d6i nhu sau:
hy = 217273;
e dbi tuong thit ba 13 101, vi vy gid thuyét bi thay déi thanh:
hay = x17T;

Nhu vy £(S) = 21%. Kiém chiing véi ¢ = T, ta thiy:

c =Xo h = X1X9 h=c
000 1 0 —
001 1 0 -
010 0 0 -
011 0 0 +
100 1 1 +
101 1 1 +
110 0 0 +
111 0 0 +

Nhu vay error.(£(S)) = 0.25.

Ta ciing nhén thiy ring véi S; = {(010,0), (011,0),(110,0)} thi
error.(£(S1)) = 0.5. V6i Sy = {(000, 1), (011,0), (010, 0)} thi
erroro(£(Ss)) = 0.375. Con v6i S3 = {(001,1), (111,0), (101,1)} thi
error.(£(S3)) = 0.
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Tap cac ham don thic Bool (Boolean monomial) xac dinh trén tdp

X =1{0,1}3.
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Qua mdt s6 tinh toan cu thé, ta thiy ring trong vi du nay ta c6
56 tip huén luyén khac nhau va

P({S € 8(3,¢) : error.(£(S)) < 04}) = % =0.929
P({S e S(3,c¢): error.(£(5)) <0.3}) = % =0.5
P({S € S8(3,¢) :error.(£(S5)) =0}) =0.214

Néu ta diing 4 dbi tuong trong tdp hudn luyén thi két qua sé nhu sau:
69

P({S e S(4,c):error.(£(S)) <04}) = 0= 0.986
P({S e S(4,c):error.(£(S)) <0.3}) = % = 0.757
P{S € S(4,¢) : errora(£(S)) = 0}) = % — 0414

4.4 Co kha nang hoc dudc

binh nghia “c6 1é gan nhu chinh x4c” & trén 13 thudc tinh tich cuc,
thé hién tinh hiéu qué cla cac thuit toan. Trong phin nay ching
ta sé dinh nghia mét tinh chét tt clia vAn dé hoc may, dé6 1a kha
ning cé thé hoc nhan biét khai niém bing phuong phap quy nap
(learnability).

Gia stt C 13 tip cac khai niém dinh nghia trén khong gian cac dbi
tugng X va H tip cac gia thuyét. Vi ¢ € C va v6i mdi tp huln luyén
S = {(z1,c(z1)),. .., (Xm,c(xm))} € S(m,c) ta goi

HE(S) ={h € H: h(x;) = c(x;) v6imoi z; € S}
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13 tAp cc gia thuyét h € H gibng hét ¢ trén tip huin luyén S. Ngoai
ra ta cling goi

B = {h € H|error.(h) > €}
13 tip cac gia thuyét “yéu kém”, tic 1a cac gia thuyét c6 do sai léch
16n hon .

Dinh nghia 4.2. Tap C c6 khd ndng hoc dugc nhd cdc gid thuyét
tir tap H: néu véi moi phdn phdi xdc sudt D trén X, véi moi ¢ € C va
véimoi 0 < e,8 < 1, ton tai s6 mg = mo(g,d) sao cho néum > mq thi

P({S € S(m,¢) : H(S) N BE=0}) > 1 — 4.

Truc quan ta thiy dinh nghia 4.2 lién quan mét thiét dén dinh
nghia 4.1. Thuc vay, gia st thuit toan £ hoc cac khai niém ctia C
dung cac gia thuyét tit H. Lic d6 thuét toan £ dugc goi 1a hoc sinh
guong mau néu véi mdi tip hudn luyén S € S(m,c), £ luén tim
dudc gia thuyét h = £(5) v6i d6 sai 1éch bang errorg(h) = 0 trén tip
S. Noi cach khac £(S) € HE(S).

Pinh Iy 4.1. Néu tdp C ¢d khd ndng hoc duoc nhd cdc gid thuyét it
tdp H va £ la hoc sinh guong mdu thi £ hoc ¢d 1é gan nhu chinh xdc
cdc khdi niém tit C diing cdc gid thuyét tie H.

Trong mét sb trudng hop ta ciing c6 thé gid st ring hoc sinh
va thay gido cung dung chung mét tip cac khai niém, c6 nghia 1a
H = C. Lic d6 thay vi néi rang “tdp H c6 kha ning hoc dudc nhd cac
gia thuyét tit tdp H” ta sé néi “H 1a tap c6 thé hoc dugc”. Ta ciing 6
dinh ly sau day:

Dinh 1y 4.2 (Haussler, 1988). Néu H = C la tdp hitu han thi H ld tdp
c6 thé hoc duoc.
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O chuong sau ching ta sé xem xét cc tdp c6 vd han phén ti
nhung vin c6 kha ning hoc dudc.

4.5 VC dimension

Xét tAp cac gia thuyét H gém cac khai niém dugc xac dinh trén
khéng gian cac dbi tuong X.

V6i mbi s6 tu nhién m € N ta xét tp S = {1, 29, ...7,n} gOm m
dbi tuong thude X'. Mbi gia thuyét h € H dinh nghia mét tip con clia
h(S) C S nhu sau:

h(S)={ze€S:h(z)=1}
Mbi tip con dang h(S) déu c6 thé biéu dién dang vecto nhu sau:
h(S) = (h(21), h(@2), ..., h(zm)) € {0, 1}

Ta quan tdm dén sb tip con cta S c6 thé dinh nghia dudce dung
cac khai niém cta tip H. Sb luong nay dudce ky hiéu béi I (S) va
dudc dinh nghia nhu sau:

Iy (S) = |[{{h(z1), h(z2), ..., h(z,)) € {0,1}" : h € H}|

Ta cling s€ goi

Mg (m) = ‘gllg;{HH(S)}

TAt nhién ta c6 Iy (S) < Ig(m) < 2.

Néu Iy (S) = 2™ thi moi tp con ctia S déu dinh nghia dugc bang
cac gia thuyét clia tip H. Lic d6 ta sé ndi rang tip S bi bam béi tdp
H.
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Hinh 2: V6i tdp S; gém 3 diém thang hang thi Il (S;) = 7
Vi du 4.2. Ta hay xét X = R? va H 1a tAp cac khai niém “hinh tron”.
Hinh 2 cho thiy néu S, 13 tp gém 3 diém théng hang trén mit phéng

thi Iy (S;) = 7. G Hinh 3 ta lai thdy néu S, 1a tdp gdbm 3 diém khéng
thang hang thi ITj(S;) = 8. Nhu vay I (3) = 8 = 23.

® o | ©
@@ - ©

Hinh 3: Véi tip So gdbm 3 diém khong thing hang thi Iy (S;) = 8 = 2°

Qua vi du trén ta thiy néu Ily(m) = 2™ v6i mét sb tu nhién
m € N ndo d6 thi diéu dé ¢ nghia ring ton tai tip S C X gdbm m
phén ti va bi bim béi tdp H. Gia tri m 16n nhit théa man tinh chét
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IIg(m) = 2™ c6 thé coi nhu d do su phiic tap ctia tip H.

Dinh nghia 4.3. D6 do Vapnik-Chervonenkis (VCdim) cua khong
gian cdc gid thuyét H duoc dinh nghia nhu sau:

VCdim(H) = max{m : IIg(m) = 2™}
Cht y: néu tdp {m : Iy (m) = 2™} la vé han thi VCdim(H) = .
Vi du 4.3. Tit Vi du 4.2 ta thdy néu H 1a tip cac hinh tron trén mit
phang V Cdim(H) > 3.

Trong trudng hop 4 diém trén mit phang ta c6 thé chirng minh
khing dinh sau day: V6i moi bo 4 diém S = {A, B,C, D} trén mit
phéng, ton tai mét tip con clia S khong thé xac dinh dudc bang 1
dudng tron. Tt d6 suy ra Iy (4) < 2%. Vi vdy VOdim(H) = 3.

Ban doc c6 thé coi day 1a mét bai tip hinh hoc thi vi va c6 thé tu
chting minh.

Vi du 4.4. Ta lai xét X = R? va P 1a tAp cac khai niém “phén loai
tuyén tinh”, téic 13 tip cac ham dang

L :R? - {0,1} sao cho L(x,y) = sign(az + by + ¢)

Ta ciing 6 thé chiing minh rang V Cdim (P = 3. D€ chiing minh rang
VCdim(P) > 3 ta c6 thé xem Hinh 4.

DE chitng minh rang VCdim(P) < 3 ta c¢6 thé st dung mot dinh
1y ndi tiéng sau day:

Dinh ly Radon: V6i moi tip S g(“\)m (n+2) diém trong khong gian

R" ton tai mot tap con E C S sao cho

convex(E) U convex(S — E) # ()
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S AR

Hinh 4: Vi du 3 diém trén mit phing bi bim bdi cac ham phéan loai
tuyén tinh.

& day convex(E) 1a ky hiéu bao 16i ctia tip E.

St dung dinh 1y Radon ta c¢6 thé chiing minh rang tip cac ham
phén loai tuyén tinh trong khéng gian R" ¢6 d6 do VCdim bing
(n+1).

4.6 Cac dinh ly ¢ ban ctia 1y thuyét hoc may

T6i thoi diém nay chiing ta da c6 thé quay lai nhitng ciu héi chinh
trong phin mé d4u ctia bai bao.

D€ giai thich kha ning thanh c6ng hoic tht bai ctia bai toan nhén
biét khai niém, chiing ta di dinh nghia d6 do V Cdim(H) cho tip cac
gia thuyét H. Tuong tu nhu quan sat ban du, chting minh kiéu quy
nap khoéng hoan toan chi cé thé 4p dung cho cc ding thiic ¢6 dang
da thitc. Hai dinh 1y sau day chi ra rang cac thuit toan hoc may (st
dung tiép can quy nap khong hoan toan) chi ¢é thé ap dung cho cac
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tap khai niém v6i d6 do VC'dim hitu han.

Pinh 1y 4.3 (Diéu kién cin). Néu VCdim(H) = oo thi H khéng phdi
la tdp c6 thé hoc duoc.

Pinh 1y 4.4 (Dinh Iy co ban cta ly thuyét hoc may). Néu V Cdim(H)
la s6 hitu han thi tdp H c6 thé hoc dugc.

Vidu: xét X = Rcon H = {f : z — sign(sin(az)) : a € RT}. Ban
doc c6 thé coi viéc chting minh rang VCdim(H) = oo nhu mot bai
tAp nhd. Diéu nay cé nghia rang ton tai tp hitu han cac sb thuc S
sao cho v6i moi gia thuyét 4 ma hoc sinh dua ra ton tai (v sb) cac
ham dang f :  — sign(sin(az)) sao cho f va h ngudc nhau hoan
toan trén S. DAy 1a mot cach 1y gidi truc quan rang khong thé hoc
dugc trong khéng gian cc gid thuyét dang nay.

Khéng nhitng thé, d6 do V Cdim con c6 thé dung d€ danh gia d6
phtic tap ctia khéng gian cac khai niém. N6 ¢6 y nghia tuong tu nhu
bc clia da thitc d6i v6i d6 phtic tap ctia phuong phap chitng minh
quy nap khéng hoan toan ma ta di xét 6 phin mé diu. Ta ciing c6
cac két qua sau day:

Pinh Iy 4.5. Gid sit VCdim(H) = d, v6i 1 < d < oo. Liic d6 néu £ la
hoc sinh guong mdu thi £ hoc ¢6 1€ gdn nhu chinh xdc cdc khdi niém tit

H va hon thé nita, néu goi my,(H,6,¢) la sb dbi tuwong hudn luyén can
thiét dé dat két qud nhu trong dinh nghia 4.1 thi

mp(H,d,¢e) < [4 <dlog12 + log 2>—‘
€ € o
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4.7 Cac mbe quan trong cua Machine Learning

e Hoc may (Machine Learning) 1a m6t nhanh cta tri tué nhén tao
(AI) chuyén nghién cttu "cac thuét toan" dé tao ra cac chuong
trinh "hoc tu do6ng" tit nhitng thong tin sin co.

e Cac thuat toan "hoc may" khong dudc 1ap trinh mot cach chinh
x4c tit trude ma phai cé kha ning thay déi cach hoat dong cia
minh tly theo tinh hudng.

e Hién nay cac chuong trinh hoc may c6 kha niang noi chuyén véi
ngudi st dung, tu déng lai xe, viét bai tudng thut cac tran diu
thé thao hoic tim cac dbi tuong nghi van khing bb.

e Hoc may dang anh hudng dén phan 16n cic nganh céng nghiép.
Tht ca moi ngudi trong xa hoéi hién dai cin phai c6 khai niém

co ban vé hoc may.
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1950 Tric ngiém Turing.
1952 Arthur Samuel: chuong trinh chdi ¢¢ card dau tién

1957 Frank Rosenblatt: mang nd-rén dau tién moé phéng qué trinh
suy nghi cila ndo nguoi.

1967 Thuat toan k — N N.

1979 Chiée xe khong ngudi lai Stanford Cart (Moravec) da di qua
phong c6 nhiéu chuéng ngai vt (thdi gian 5 tiéng).

1981 Gerald Dejong: phuong phap Explanation Based Learning (EBL).

1985 Terry Sejnowski: chuong trinh NetTalk hoc cach phat 4am nhu

tré em.

1990- Hoc may chuyén tit knowledge-driven approach sang data-driven
approach.

1997 Deep Blue (IBM) thing kién tuéng thé giéi co vua.
2006 “Deep learning” (Geoffrey Hinton).

2010 Hé théng Kinect (Microsoft) c6 kha ning nhan biét 30 cit chi
clia ngudi st dung (20 thé loai).

2011 Hé théng Watson (IBM) di thing 2 nha vé dich trong trd choi
truyén hinh Jeopardy.

2011 Google xay dung hé théng Brain dé bt chude cach cac chii méo

phan loai cac vat thé.

2012 Google X Lab viét chuong trinh tu déng tim kiém cac chi meéo
trong cac phim cta Youtube.
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2014 DeepFace (Facebook) phat hién va nhin dang nguoi trong anh.
2015 Amazon khai truong nén ting cho hé théng hoc may.
2015 Distributed Machine Learning Toolkit (Microsoft).

2015 Ung dung hoc méy dé€ thu thap su tng ho 15i kéu goi chéng vii
khi tu diéu khién.

2016 AlphaGo (Google) thang kién tuéng cd vay (cd Go).

2016 BAau clt M§?
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Thoéng bao g6 bai vé HOMC 2017

BBT Sputnik Newsletter

Trong phién ban diu tién cta sb bo niy c6 ding mét bai
binh ludn, v6i tén tic gid 1a TS. Nguyén VAn Loi, vé cudc thi
Hanoi Open Mathematical Competition 2017 (mét cudc thi toan
béng tiéng Anh danh cho cac hoc sinh 16p 8 va 16p 10 do GS
Nguyén Vin M4u va Hoi Toan hoc Ha Noi sang 1ap, két hop t6
chtic cung S6 GD Ha Noi).

Sau khi bai dang 1én, Ban Bién Tap Sputnik Newsletter dudc
biét 13 né da bi stta d6i khéng con thé hién ding y clia tac gia.

Ban Bién T4p lubn ton trong cac tac gia va tuan tha nguyén
tic khong stta bai clia ai néu khéng c6 su ddng ¥ clia ngudi dob.
Su cb dang tiéc nay xay ra la do Ban Bién T4p chi quan tin ring
bai nhdn dugc 14 dling ¥ clia tac gid, khong kiém tra lai.

Ban Bién Tap Sputnik Newsletter thanh that xin 16i TS.
Nguyén Vin Loi cling cac ban doc va nhitng ngudi lién quan vé
su cb rit dang tiéc nay, va xin g6 bai bdo khéi s6 bao nay theo
yéu ciu ctia TS. Nguyén Vin Loi.

Ban doc quan tAm dén ky thi nay c6 thé xem dé thi va dp 4an
tai cac dia chi sau:

Dé thi: https://goo.gl/aT9G1x

bap an: https://goo.gl/my8Qay
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Cudc thi chon d6i tuyén IMO 2017:
Dé bai va binh ludn

Tran Nam Diing

(Sputnik Education)

Trong hai ngay 25, 26/3/2017 d4 dién ra ky thi chon d6i tuyén
Viét Nam du thi toan qudc té ndm 2017 v6i su tham du ctia 49 hoc
sinh xuét sic nhit dén tit cdc tinh thanh va cac trudng chuyén thudc
cac truong dai hoc 16n trong ca nude. Moi ngay thi, cac thi sinh phai
giai quyét 3 bai toan trong thoi gian 240 pht.

Dé thi nim nay (xem hai trang sau) dudc danh gia 1a kha khé va
6 phong cach gn v6i dé thi IMO hon cc niam trude. Ciu tric dé thi
bao gdm 2 bai hinh hoc, 1 bai dai sd, 1 bai t8 hop, 1 bai sb hoc va 1
bai t6 hop sb hoc. Nhu vy dé chon déi tuyén nim nay ciing theo xu
huéng ctia IMO 14 thién vé t6 hop nhiéu. Ngay ca bai 5 (bai dai s6)
cling c¢6 cach phat biéu (va ca cach giai) c6 nhiéu nét t8 hop.

Cac bai toan 2 va 4 theo danh gia chung dudc coi 14 bai dé& nhét
ctia mbi ngay. Bai 4 cAu hinh ciing gon gang va kién thitc st dung
ciing chi xoay quanh tam giac dong dang, t( gic néi tiép, truc ddng
phuong (xem binh ludn chi tiét hon & phan sau). Bai s6 2 1a mot
bai toan sb hoc thudn tuy, khai thac mét chi dé kha quen thude dbi
v6i hoc sinh Viét Nam 14 sb6 du trong phép chia hé s6 cho sb nguyén
tb p v6i cac dinh 1y Lucas, Wolstenhome, Babbage hay céng thiic
Legendre, vi vdy, dil 6 cac mtc d6 khac nhau, cac thi sinh déu c6 thé
tiép cAn dugc bai nay.
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PE THI CHON POI TUYEN IMO 2017

Dé thi ngay 1 (25/03/2017)

Bai 1. Cho 44 céi 16 phan biét trén mot cai ranh 1a dudng thing va
2017 con kién. Mbi con kién sé chui 1én tit mot cai 16 va bo dén mot
céi 16 khac vé6i véan tée khong déi rdi chui xubng dé. Goi T' 13 tip cac
thoi di€m ma con kién chui 1én hodc chui xubng céc cai 16. Biét ring
van tc ctia cac con kién déi mét khac nhau va |T'| < 45. Chiing minh
rang ton tai it nhat hai con kién ndo d6 khong gip nhau.

Quy uwéc ring hai con kién gip nhau khi va chi khi ton tai mot
thoi diém ma ca hai & ciing mot vi tri trén ranh (k€ ca ldc chui 1én va
xuéng).

Bai 2. V6i méi s6 nguyén duong n, dit z,, = Ccs

n*

k

1. Chitng minh ring néu < n < 2017% véi k 1a sb nguyén

duong nao d6 thi z,, 1a bdi cia 2017.

2. Tim tit ca sb nguyén duong h > 1 d€ ton tai cic sb nguyén
duong N, T sao cho v6i moi n > N thi z,, 13 diy sb tudn hoan
theo modulo h v6i chu ky 7.

Bai 3. Cho tam giac ABC ngoai tiép dudng tron (I) va (I) tiép xic
v6i cac canh BC, C A, AB lan ludt tai D, E, F. Goi I, I 1an luct 1a cac
tAm dudng tron bang tiép géc B, C clia tam gidec ABC. Goi P,Q lan
luot 13 trung diém I, E, IF. Gia sit (PAC) cat AB tai R va (QAB)
cat AC tai S.

1. Chitng minh ring PR, QS, AI ddng quy.
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2. Gia st DE, DF 1an luot ct I,I, tai K, J. EJ cit FK tai M va
PE,QF cit (PAC), (QAB) 14n lugt tai X, Y. Chiing minh riang
BY,CX,AM déng quy.

Dé thi ngay 2 (26/03/2017)

Bai 4. Cho tam gidc ABC noéi tiép dudng tron (O). Piém A di déng
trén (O) sao cho AB > BC va M la trung diém AC. Dudng tron
duong kinh BM cat (O) tai R. Gia st RM cat (O) tai Q, cat BC tai
P. budng tron dudng kinh BP cit AB, BO lan luot tai K, S.

1. Chting minh rang SR di qua trung diém K P.

2. Goi N 14 trung diém BC. Truc ding phuong ctia hai dudng tron
duong kinh AN, BM cit SR tai E. Chitng minh rang M E di qua
mot diém cb dinh.

Bai 5. Cho 2017 sb thuc duong a1, a1, . .., asgi7. V6i mbin > 2017, ta
dat a,, = max{a;, a;,ais|i1 + iz +i3 =n,1 <i; <ig <izg<n-—1}.
Chiing minh ring ton tai m nguyén duong khdng vudt qua 2017

va N > 4m sao cho a,an—4m = a2_,,, v6imoin > N.

Bai 6. V6i mbi sb nguyén duong n, xét a1, as, . . ., as, 1a hoan vi clia
2n s6 nguyén duong diu tién. Mot hoan vi nhu thé dugde goi 14 "dep”
néu v6imoi 1 <i < j < 2n thia; + anyi = 2n+ 1 va a; — a;+; khéng
déng du v6i a; — a4 theo modulo 2n + 1. Quy uéc az,+1 = ai.

1. Vi n = 6, hay chi ra mot hoan vi dep.

2. Chitng minh ring v6i méi n nguyén duong thi lubn ton tai mét

hoan vi dep.
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Pang chi y 14 bai s6 1, bai dudc ban dé thi danh gia 1a d& nhét
ctia ngay tht nhéit lai gy nhiéu khé khin cho céc thi sinh. Cac em d3
khoéng thé phat biéu lai bai toan mét cach ranh mach bang ngdn ngit
toan hoc nén di khéng thé xi 1y duoc, khoéng nhitng thé con dé tbn
nhiéu thsi gian vao bai toan nay. Néu biét cach chuyén déi bai toan
(m6 hinh hod) thanh d6 thi (theo nghia d6 thi) hodc db thi (theo
nghia cac dudng biéu dién dudng di con kién) thi bai toan cé thé gidi
quyét mot cach khé don gian, ching han bing quy nap (xem 16i gidi
va binh ludn ctia GS Nguyén Tién Diing duéi day).

Cac bai toan con lai gdbm bai s6 3, 5 va 6 duge danh gia 1a khé.
Phén tich chi tiét vé& bai sé 3 tham khao binh luin cla thdy Tran
Quang Hung duéi day, nhung cdm nhan diu tién thi chi vé hinh thoi
da thiy that roi rAm va phtc tap. Bai sb 5 13 m6t bai toan c6 cach
phat biéu rét 8 hop, dang diy sb truy hoi véi cac s6 hang diu tién
bét ky. D€ tiép cén dugc bai nay, hoc sinh phai tinh tio nhén ra ring
hing sb 2017 trong dé bai c6 thé thay bing mét sb nguyén duong bat
ky va bat ddu lam thit v6i cac trudng hop tham sbé nhé d€ du doan
quy luat ctia déy sb. Cling cé thé thay ring bing cach logarit hoa, cac
phép nhan trong bai to4n nay sé bién thanh phép céng va bai toan
¢6 thé dua vé mot bién thé ctia bai toan sb 6 trong dé thi IMO 2010.
Piéu nay mét 14n nita nhin manh dé khé ctia bai s6 5, déng thdi ciing
12 mot diém chua hay ctia dé thi 1an nay.

Bai toan sb 6 1a mot bai toan sb hoc-t8 hop véi yéu cau xay dung
mot hoan vi ctia {1,2,...,2n} thod man mét diéu kién sb hoc. Vi
bai toan nay, ngoai trudng hop n = 6 ¢ thé xiy dung vi du bang
phép thit sai, c6 thé xdy dung vi du téng quat cho mét sb trudng
hop. Ching han néu 2n + 1 ¢6 cin nguyén thuy « thi dit a;, = oF
(mod 2n + 1) thi ro rang cac hiéu a;41 — a; = o’(a — 1) phén biét
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modulo 2n+1va a; 4 any; = 0 (mod 2n+1). Trong trudng hop téng
quét, y tudng chinh 13 xiy dung n sb hang diu tién ctia day sb, con
doan sau liy phan bui. Tuy nhién, cin c6 diéu kién b8 sung dbi véi a,
va ai, Vi apy1 = 2n 4+ 1 — a;. VA day ciing chinh 13 diém ma cac thi
sinh ¢6 thé€ pham sai 1dm do ngd nhén.

V6i nhitng nhén dinh trén day ciing nhu tham khao mét sb thong
tin vé bai 1am clia cac thi sinh, chtng t6i cho ring bén canh 2 bai
to4n 2 va 4 thudc dang bai “cAn phai lam duge néu mudn du doéi
tuyén” thi chiée vé du IMO sé dudc quyét dinh & 4 bai con lai & cac
bai 1, 3, 5, 6 véi tinh trang rit khé doan. Khac v6i mét s6 nim trude
khi c6 nhitng bai todn qua khé khéng ai lam dude, dé thi nim nay do
khé dugc chia déu, khé dé thuy theo sé trudng clia tling em.

Thuc té 13 hiu nhu bai ndo ciing ¢ hoc sinh gidi dugc tao thanh
cac thé “cai ring lugc”, vi du cé hoc sinh 1am dudc bai 1, 6 lai khong
lam dudc 3, 5, ¢6 hoc sinh lam dudc bai 5 lai khong lam dudc bai 1.
Ngoai ra cac bai 1, 5, 6 déu 13 cac bai c¢6 thé c6 16i trong trinh bay;
tham chi c¢6 nhiing sai sét 16n do ngd nhan. V6i dé thi nhu thé nay,
néu 1am chéc chin 4 bai thi gin nhu sé c6 vé, con diém chuin ving
tranh chip sé 13 3.5+ +.

Cudi cung, ching tbi gi6i thiéu phan binh luin vé 2 bai hinh cda
thdy TrAn Quang Hung va phan phan tich bai 1 ciia GS Nguyén Tién
Ding.

Binh luin ctia thiy Tridn Quang Hung, GV trudng THPT
chuyén, DHKHTN Ha Nbi vé hai bai hinh.

Nam nay TST c6 2 bai hinh mét bai  vi tri s6 3 dudc coi 1 khé
nhét ngay 1 va mot bai & vi tri s6 4 dudc coi 13 d& nhit ngay 2. Méi

43



bai déu c6 2 y.

Bai hinh sb 3 phan a) st dung kién thitc tam gidc dong dang va
tl gidc néi tiép cta chuong trinh cip 2, y khé tip trung & ciu b) doi
héi van dung nhiéu kién thitc t6ng hop c6 lién quan nhiéu dén bai
hinh G7 trong IMO shortlist 2002, trong d6 ¢6 st dung ca kién thtic
vé hang diéu hoa. CAu tric 13 ghép nbi cc bai toan riéng 1é thanh
mét bai téng hop.

Bai hinh ciu 4 phan a) ciing chi cn cac kién thitc chuong trinh
cap 2, phin b) van dung cac kién thitc truc ddng phuong, & ¥ nay
diém c6 dinh c6 dic biét hon so véi cac bai théng thudng trude day.

LJi gidi va binh ludn bai s6 1 cia GS Nguyén Tién Diing

Goi ¥ 10i gidi: Co gl lién quan gitta cac sb 44, 45 va 2017? D& thay
44 x 45 = 1980 < 2017, nén c6 thé doan d4y 1a mau chét bai toan?

VAy tai sao lai diing tich? Béi vi ¢6 nhiéu nhét 13 ting d6 diém (vi
tri, thoi gian cham 16 khi 1én hoic xudng 16) trén mit phing toa dé.
Ta vé trén mit phing toa db cac db thi dudng di ctia cac con kién,
md&i d6 thi 14 1 doan thing ndi 2 trong sb cac diém trén. Tt ca cac
doan thing d6 déu c6 huéng khac nhau (vi vén tdc cac con kién khac
nhau). Huéng & day hiéu 1a gbc so v6i dudng nam ngang modulo pi.

Cau hoi dit ra bay gio 1a néu hai doan mét déu cé diém chung
(hai con kién no ciing c6 gip nhau) thi c6 nhiéu nhét 13 bao nhiéu
doan thing? Ta c6 thé sip xép th tu cc doan thing theo thi tu
vong tron theo goc ctia ching.

C6 dinh 1 doan diu tién, tit diém Al dén diém A2. Poan thit hai
¢6 huéng quay vé “bén phai” so v6i doan thit nhat, nén phai cé thém
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it nhat 1 di€m moéi A3 (titc 13 hodc 14 A1A3 véi A3 nim bén phai
A1A2, hodc A3A2 v6i A3 nam bén trai A1A2, hodc A3A4 (hai diém
méi) ndm 6 hai bén cia A1A2). Thém doan thit 3 phai thém it nhit
1 diém mdi, trit trudng hop tao thanh 3 doan A1A2, A1A3, A2A3. Cit
nhu thé: thém 1 doan thi cin thém it nhit 1 difém méi, trit khi thém
doan cubi ciing thi ding dugde 2 diém cii. Nhu vay d€ c6 n doan d6i
mdt ¢ diém chung thi cin it nhit n diém. V6i n = 44 14n 45 thi c¢6
nhiéu nhét 13 titng d6 con kién déi mot ¢ gip nhau. Vi 2017 16n hon
44 14n 45 nén c6 hai con kién khong gip nhau.

Thay vi néi dén huéng modulo pi, c6 thé chitng minh bing quy
nap kiéu khac cho dé hinh dung hon: Ta sé chitng minh bang quy nap
rang néu c6 n diém trén mit phing thi khéng tao dude qua n doan
thang v6i cac dinh 14 cac diém d6 sao cho déi mét cé diém chung va
khong c6 hai doan nao song song hay deé 1én nhau.

V6in = 2, 3: hién nhién

Tt n-1 dén n:

Néu c6 1 diém véi khong qua 1 doan xudt phat tir diém d6, thi
x04 diém d6 (va doan do) di, dua vé trudng hop n-1 diém.

Gia st bay gio dinh ndo cfing c6 it nhit 2 doan xuit phat. Néu
c6 dinh A c¢6 3 doan xuét phat thi sé “cé vin dé”: ching han 1a AB,
AC, AD. Néu BCD chita A bén trong thi doan thit hai tit B khong thé
cung cit AC va AD. Néu BCD khéng chita A bén trong thi ta ¢6 chéing
han tia AC nam giita hai tia AB va AD. Khi dé doan thit hai tit dinh
C khéng thé ciing cit AB va AD. Nhu vy tit mdi dinh chi ¢é ding 2
doan, suy ra sb doan bing diing s6 dinh trong trudng hop nay.
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S6 phirc tng dung vao dau?

Nguyén Tién Diing
(Sputnik Education)

Cé gi4o vién THPT héi t6i vé chuyén lam sao gidi thiéu cho cac
hoc sinh v& ting dung ctia sb phitc? Sb phiic thi ¢ ting dung gi?

DAy 13 mot cAu héi rit chinh d4ng. B8i kho thoi gian cta ching ta
¢6 han, chiing ta phai uu tién hoc nhitng tht cin thiét, cé nhiéu loi
ich. Nhung trong sach gido khoa hién tai khong n6i dén 10i ich ctia sb
phtic. Ban than gi4o vién ciing khong biét s6 phitc ding lam gi, thi
1am sao hoc sinh thy né c6 y nghia dudc. Hé qua tit yéu 1a nhiéu
ngudi 1én tiéng doi bé sb phtic ra khdi chuong trinh hoc phé théng.

Véy sb phitc dung dé€ 1am gi? N6 lién quan gi dén thé gi6i tu nhién
va cudc sbng cla ta?

Néu nhu néi “4m ba con ga” hay “hai phin nim con g&” con c6
nghia (tuy rang hinh dung “con ga 4m” thét khé, nhung c6 thé coi
“g3 Am” 1a “ga vay ng” hay “ga hao hut”), thi néi “3i con g&” hén Ia
v6 nghia. Sb 4o i khong dung dé€ do dé 16n cia cac dai luong dudc.
Thé thi né do céi gi, né xuét hién 6 ddu? Trong tu nhién cé cai gi ma
binh phuong 1én lai bang -1 khong?

CAu tra 16 1a ¢6: phép quay 90 d6 c6 binh phuong bing -1!

Quay hai 14n 90 d6 thi bing quay 180 d6, ma quay 180 d6 c6
nghia 1 lay diém ngudc lai, ciing c6 nghia 14 nhan véi -1. VAy ta c6
thé néi ring sb 4o i dai dién cho su quay, su chuyén huéng 90 do
(quang diém hay truc ndo d6) trong tu nhién! Con sb phiic néi chung
thi 14 mét phép téng hop viia quay vita co gidn (phép bién déi bao
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toan goc).

Chinh vi “i chang qua 13 quay 90 d6” nén sb phitc rit hiéu nghiém
trong hinh hoc phing va trong luong gidc. Nhiéu vin dé ctia hinh hoc
phéng rét phtc tap, hay nhiéu c6ng thtic luong giac phtc tap, tré nén
“ngon &n” hon han khi st dung s phiic d€ gidi quyét. Sach day vé
s6 phtic nén dua cac ting dung hinh hoc va lugng gidc nay 1am vi du

minh hoa.

Phép quay 90 d c6 thé viét nhu 1a phép nhan véi sb 4o i.

Ngoai hinh hoc phang, ¢ thé ké ra v6 sb cac vin dé khac trong
toan (& mic db cao hon), ma néu khéng c6 sb phic thi ciing “chua
chét hin”, nhung c6 sb phtc thi trd nén dep dé dé& dang hon nhiéu,
vi du nhu:

- Phén tich da thtc ra thita s6 (nho c6 tinh chét déng clia trudng
s6 phitc nén phén tich duge dé dang)

- Tinh toan cac tich phan
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- Tim dang chufn va phén loai cic ciu tric toan hoc, v.v.

No6i theo nha toan hoc Jacques Hadamard thi “dudng di ngin
nhét tir thuc dén thuc 14 qua phic”. (Le plus court chemin entre deux
vérités dans le domaine réel passe par le domaine complexe). Trong
toan hoc, hién tugng rat hay gip 13 d€ phén loai nhiing céi gi d6 trén
trudng sé thuc, ngudi ta phitc hoa né, phan loai trén trudng sb phitc
trude cho don gian, rdi sau d6 méi quay lai trudng sb thuc.

Trong vét ly ngay nay, sb phitc xut hién rit nhiéu. Boi vi vat Iy
lién quan dén hinh hoc, c6 nhiéu dai lugng khéng chi ¢6 do 16n ma
con c6 huéng. Ma da néi dén huéng 1a dé dung dén sb phiic, vi s6 4o
thé hién su quay 90 d6. Vi du nhu d€ mé ta dién xoay chiéu (13 thi
dién ta dung cht yéu ngay nay) hay mot sb thi trong mang dién néi
chung, ngudi ta cé thé dung sb phc.

Nhiéu séng vt 1y ¢6 tinh chit quay, mé ta bing sb phiic.
bic biét 1a trong vat 1y luong tlr, ngay khéi niém “séng” dé mo
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t4 vét chit va phuong trinh Shroedinger mé ta bién déi cta séng dé
theo thoi gian da viét bang sb phic. Khéng ai c6 thé hinh dung néi
vét 1y hién dai ma thiéu sb phitc. Diéu dé khong cé nghia 1a thé gisi
ctia chiing ta 14 thé gi6i phitc, ma ching qua 13 trong dé 6 nhiéu cai
né quay, ma di quay thi bi€u dién bing sb phitc nhiéu khi tién hon
han 13 bang sb thuc!

X (North)

Y (East)

Pitch (&)

Yaw (y)

Z (Down)

MS rong tiép theo ctia s6 phitc 1 sb quaternion cé tng dung quan
trong trong hinh hoa may tinh vi né cho phép mo ta phép quay trong
3 chiéu (quay theo 3 truc cling mét 1ic).

Xin moi ban doc xem bai néi tiép theo, clia tac giad Nguyén Thanh
Khang, vé mét s ting dung ctia sb phiic trong toan t& hop!
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Ung dung s6 phiic
trong cac bai toan T6 hop

Nguyén Thanh Khang

Muc Ban doc viét do TS. toan hoc Nguyén Vin Minh, Pai hoc
Ngoai thuong, phu trach. Ban doc c6 bai viét hay mubn chia sé véi
Sputnik Newsletter cé thé gti dén nguyenvanminh math@ftu.edu.vn.

Bai viét 14n nay 13 clia tac gid Nguyén Thanh Khang, Anh 21- K50
KTDN - DH Ngoai Thuong, Huy chuong dong IMO 2011.

Su ra doi sb phtic 1a mét budc tién vi dai ctia Toan hoc. S6 phiic
da duge st dung dé€ giai quyét rat nhiéu vin dé trong Toan hoc ma
trudng sb thuc khong gidi quyét dude. Khéng chi ding lai 6 viée xt
ly cac van dé trong dai sb hay gidi tich, sb phtic con dugc st dung dé
giai quyét cac bai toan Hinh hoc (khi xét tuong ting cac diém véi toa
d6 trén mit phing phtc), cac bai toan Sb hoc (da thitc chia dudng
tron - cyclotomic polynomial, s6 nguyén Gauss) va cac bai todn T6
hop.

8.1 SO phtic va cac tinh chét

8.1.1 S6 phiic

Tap hop sb phtc 1 tip hop cac sb cé dang a + bi, trong d6 i =
v/—1, trong d6 a,b € R.
V6i s6 phtic z = a + bi thi a dudc goi 14 phan thuc, b duge goi 1a
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phéan 4o cua z.

8.1.2 S6 phiic lién hop va mod-dun cda sb phic

Sb phtic z = a — bi dudc goi 1a sb6 phtc lién hop clia sé phic
z=a+ bi.

S6 thuc |z| = va2 + b2 dudc goi 1a mé-dun clia sb phitc z = a -+ bi.

8.1.3 Biéu dién hinh hoc va dang lugng giac ctia sb6 phiic
Trén mit phing phiic Ozy, sé phic z = a + bi sé dugc biéu dién
bing diém M c6 toa d6 (a,b).

Khi d6 ta thiy mé-dun clia z chinh 13 d6 dai doan OM, hay |z| =
OM.

Sb do (bing radian) géc luong giac véi tia diu 1a tia Oz va tia
cubi 14 tia OM dugc goi 1a argumen cua 2.

Sb phiic z c6 moé-dun r va argumen ¢ c6 dang luong giac la:

z =1 (cos p + isin p) = re'®.

8.2 Mbt s6 két qua cd ban

8.2.1 Cong thuc de Moivre
V6i s6 phtic z = r (cos p + ising) van € N thi
2" = 1" (cosny +isinny) .

Tit coéng thitc trén ta suy ra mot sb phiic z = r (cos p + i sin @) 6
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ding n can bac n dudc xac dinh nhu sau:

n

2k 2k .
W(cosw+isinw> voi0 <k <n.
n

8.2.2 Can béc n cua don vi

Trong cac bai toan TS hop tng dung sb phic, ching ta thudng
T SRV ) . 2kr . 2km .
xét dén can bac n cua don vi ¢6 dang ¢, = cos — + isin — v6i
n n
0<k<n.
n—1
Két qua 2.1: Vbi e # 1 1a can bac n ctia don vi thi Zek = 0.
k=0
Két qua trén dé dang dugc suy ra truc tiép tit hing ding thic

n—1
e —1= (s—l)Zsk.
k=0

Két qua 2.2: V8i gg,e1,+,6,-1 12 cac cdn bac n cta don vi thi
n ,neun |k

B {0 néuntk

, 2 L 2T L N » . . 4
Xét e = cos — + isin — la can bac n cua don vi. Khi d6 e = 1

i
L

&

<.
Il
o

. \ kd . n n
khi va chi khi n | m.
n—1 n—1
V6in | k hay k = ng véi ¢ € N, ta co: Zef = Zs’;q =
i=0 i=0
n—1 n—1
(M=) 1"=n
i=0 i=0
n—1 . n—1 . n—1 . i 1— (€k)n
A1 A _ 7 _ _ o
V01n{k,taco.25i = Z(e) = Z(g) e
=0 =0 =0
ﬂ -0
1—ek 7
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Két qua 2.3: Cho p 1a mét sb6 nguyén tb va e = cos 2 + isin 21
Néu ag, ay, . ..,a, 1 € Q thod min ag+aje+ase+. . .—i-](;p_lsp*l :p()
thicp=a; =... =ap_1.

Ta xét cac da thtc f, g € Q[z] nhu sau:

f=aotaiz+asz®+.. . +ap 2P tvag=1+z+2+.. . +2P 7L

Vi f, g c6 nghiém chung nén ged(f, g) | ¢g. Theo tiéu chuén Eisen-
stein thi g bt kha quy trén Q nén ged(f,g) = g, tit d6 dan téi

ap=a1 = ... =dap-1.

8.3 Ung dung trong mot sb bai toan dém

Bai 1: C6 bao nhiéu tip con ctia tip hop {1,2,3,...,100} c6 sb
phan ti chia hét cho 3?

Phén tich: Ta d biét sb tip con k phin t ctia mét tap hop n
phén ti bing (Z) Viy nén sb tip con trong bai toan nay chinh 1a
5 <100> N (100) N (100> R <100>.

0 3 6 99

Néu xét da thitc f(z) = (1 +2)'% thi t6ng S sé béng téng cac hé
sb cta céc sb6 hang bac chia hét cho 3.

Ta c6 2 két qua quen thubc: téng cac hé sb ctia f(z) chinh bang
f(1) va tng cac hé sb clia cac s6 hang béc chin ctia f(z) bang

S+ f(=1)

va 1,—1 chinh 1a cac cdn bic 2 cha don vi. VAy phai ching trong

. Nhan théy rang: 1 dugc coi 1a cin bic 1 clia don vi

trudng hop tinh tong cac hé s ctia cac sb hang bac chia hét cho 3 ta
sé st dung cac cdn bic 3 ctia don vi?

Ta c6 16i giai nhu sau:
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27 NS
Loi giai: Dat e = cos 5 +1i sm kh1 dé6 1,¢,e% 1a cc can bac 3

ctia don vi.
A > , 3 ,néu 3|k
Theo két qua 2.2 ta cd: 1 4+ & + 28 = . |
0 ,neu3tk
N 1 2
T do suy ra dugc: S = f)+ f(?f) G ), hay
g 2100 + (1 +€)100 + (1 +62)100 _ 2100 + (752)100 + (—8)100 _
= 3 = 3 =
—3

Binh ludn: Tl cach lam bai toan trén, ta c6 thé chiing minh dudc
cac két qua téng quat sau:

1.1. V6i m, n 12 cac sb nguyén duong bt ky, ta co:

n n n omn - nJT njm
+ + +...=— cos"’ — cos —
0 m 2m m o m m
o0
1.2. Cho F(x Z a;z' va e 12 can bac m (m € Z1) cta don vi
=0
(e #1) thi:

F)+F(e)+ F(e?) + ...+ F(em )

ag + Qm + agm + ... =

Nhin nh4n theo mét huéng khdc thi ta c6 thé thiy ring ta di st dung
ham sinh f(z) d€ tinh toan t6ng S & trén. Ham s6 f(z) = (1 + )10
13 mo6t ham s6 kha don gidn va quen thudc dbi véi cac tdng t hop
nhu trén. Trong nhiéu tinh hudng, ching ta sé phai xdy dung mot
ham sinh phtic tap hon, vi du nhu trong bai 3 VMO 2015 duéi day.
Bai 2: (VMO 2015) Cho sb nguyén duong k. Tim sb cac sb tu
nhién n khong vudt qua 10* thda man dbng thdi cac diéu kién sau:
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(i) n chia hét cho 3.

(i) cac chit sb trong bi€u dién thap phén cta n thudc tip hop
S =1{2,0,1,5}.

Loi giai: Xét da thtc

f@) = (@2 + 14z +a%)F = Z ezt tai

(a1,a2,...,a1)ESF

Nhan thdy mbi bo (a1, as, ..,ar) € S¥ sao cho s6 tu nhién n =
@iaz..ay, thoa man bai toan sé tuong (ing v4i mot thita sb trong f(z)
¢6 béc chia hét cho 3.

Dit f(x) = ag + a1z + agx? + azx® + ... + asp2®*. Khi d6 sb cac

s6 tu nhién n thoa mén bai toan chinh 14 T = Z azm.
m=0

FO) 4 1) + )

Theo két qua & trén, ta c6: S = 3 ie =
27r+, . 27
cos — + isin —
3 3
4k +2
, gk 4 g2k Ak + ,neu 3| k
Déthay S = ————— ={ 3
3 4% —1 A
3 ,neu3tk

Binh luan Bai toan trén hoan toan c6 thé dude gidi quyét bang
viéc x4y dung cac cong thiic truy hdi cho 3 day (an), (bn), (cn) tuong
{ing véi sb cac sb nguyén duong khéng vust qua 10" ¢ cac chit sb
trong biéu dién thip phan thudc S va chia cho 3 14n luot du 0, du 1
va du 2. Néu sb 3 trong dé bai dugc thay thé béi 1 s6 nguyén duong
16n hon thi khi dé ta sé phai xét nhiéu day sb hon, cong viéc nay
sé gay kha nhiéu kho khin cho déi tuong hoc sinh THPT. Tuy nhién
bing céng cu ham sinh két hop vé6i sb phite thi cdu chuyén tré nén
don gidn hon rét nhiéu.
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Bai 3: C6 bao nhiéu tip con clia tip {1,2,...,2016} cb téng cac
phén ti chia hét cho 5?

Loi gidi: Xét da thic f(x) = (1 + 2)(1 + 2?)...(1 + 22916) = q¢ +
a1r + a2x2 + ...

Sb tap hop cAn tim bang: S = Z asp = ag + as + aig + ais + ...

k=0
. 2r L2 . ) .
Goi ¢ = cos 3 + i sin + la can bac 5 cua don vi.

f)+ f(@) + f(*) + f(€°) + f(eY)

Taco: S =
5

Dé thay f(1) = 22016,

Vie, g2, e3,e*, ¢5 1a cdc cdn bic 5 ctia don vi nén ta c6:
gx) =2 —1=(z—e)(z—e))(z — ) (z — ) (z — &)

Suyra: (—1—¢)(—1-&?)(-1-&®)(-1—e*)(-1-¢%) = g(—1) = -2
Hay ta co: (1+¢)(1+e2)(1+&3)(1 +et) (14 %) =2
Do 2016 = 5 - 403 + 1 dan t6i

F&) = [1+ )1+ +e) L+ )1+ (14e) = 2% (14¢)

Tuong ty, ta cé f(eF) = 2403(1 + F) v6i 2 < k < 4.
92016 | 9403(4 4 ¢ | 2 4 o3 4 g4) 92016 4 3. 9403
5 - 5
Dudi ddy 1a mot bai toan rit dep va khé xult hién trong ky thi
IMO 1995.

Suyra: § =

Bai 4: Cho p 1a sb nguyén t6 1. C6 bao nhiéu tip con A gbém p
phén tk clia tip hop 1,2, ..., 2p cb téng cac phin t chia hét cho p?

Loi gidi: Goi € # 1 1a cén bac p cia don vi.
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2p
Khi d6: [ (z — ') = (a? — 1)* =2 — 227 + 1.
i=1
p—1
So sanh hé s6 clia 2P ta cd: 2 = Ze”“ﬁ'“ﬂp = Z n;e’.
§=0
Trong d6 tdng thd nhét tinh theo tt ca cac tdp con p phan ti
{i1,i2,...,ip} cta {1,2,...,2p} van; trong t6ng thit hai 13 s6 cac tap
con sao cho iy + iy +...+14, =j (mod p).
p—1
Tl ddy suy ra e la nghiém cta da thic f(x) = (ng — 2) + Z njx’
j=1
la mot da thitc c6 bac p — 1.
Vi da thiic téi tiéu clia ¢ trén trudng Qla g(z) = 1+ +... 4+ 2P !
cling cé bac p — 1. Suy ra f(z) phai cé dang kg(x) véi k 1a hing sb.

p

Suyra:ng—2=mn1=ng=...=np_1.

Mé‘lno+n1+...—|—np71:(2p) nén suy ra: ng = + 2.

p

8.3.1 Ung dung trong mét sb bai toan vé pha bang vudng

Trudc tién, ta sé 1am r6 mot sb quy ude lién quan dén bang vudng

nhu sau:
e Bang vudng m x n ¢ m hang, n cot.

e O vudng nam & vi tri giao gitta hang tht i va c6t thit j duge ky
hiéu la (4, j).

Chiing ta sé mé du bing bai toan sau:
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Bai 5: Cho k 13 mét sb nguyén duong. Tim diéu kién ctia m, n sao
cho c6 thé phii kin bang m x n bang cac bang con 1 x k va k x 1.
NP 20 L 2m o L, )
Loi giai: Dat e = cos - + isin - la can bac k cua don vi. Tai 6
vudng (i, ) ta viét s6 e+,

Khi d6 m&i bang con 1xk va kx1sé chitading ks6 1,¢,2,...,e" 1,

A

suy ra téng cac sb trén mdi bang con nay bing 0. Tit d6 dan téi téng

cac so trén ca bang vuéng 16n bang 0.
m n
o 7 R , A A s A A \ -7 l j
Mat khac, tong cac so trén cac 6 vuong la: E gt = E g E el.
1<i<m =1 j=1
1<5<n

m n
Suy ra: Zei = 0 hoic Z &/ = 0. Theo két qua 2.2 thi k 13 uéc
i=1 =1
ctia m hodc £ 1a uéc ctia n.

Dé thiy ring néu k 13 uéc clia m hodc k 13 uéc caa n thi bang
vubng m x n c6 thé phi kin bang cac bang con 1 x k va k x 1.

Hoan toan tuong tu, ta ¢ thé gidi quyét dude bai toan sau mot
cach dé dang bai toan sau:

Bai 6: MOt bang vudng c6 thé dude phi kin bang cac bang con
1 x m va n x 1. Chting minh ring bang vuéng dé c6 thé pht kin ma
chi sit dung bang con 1 x m hodc chi st dung bang con n x 1.

Loi giai: Gia st bang vudng da cho c6 kich thuée k x 1.

bat e = cos m +isin QI,w = cos n +isin n 14n luot 14 cin bac
m,n cua don vi. " " "

Tai 6 vudng (i, j) ta viét s6 ciw?.

Khi dé mbi bang con 1 x m va n x 1 c6 téng cac sb bang 0. Tit d6
din t6i tdng cac sb trén ca bang vudng 16n bang 0.

58



k !
o 7 R ; A A s A A \ i ! i
Mat khac, tong cac so trén cac 6 vuong la: E gwl = E e E w’.
1<i<k i=1  j=1
1<5<i

k !
Suy ra: Z e = 0 hoic Z w’ = 0. Theo két qua 2.2 thi m 1 uée
i=1 j=1
cta k hodc n 1a uéce cua l.

Dé théy ring néu m 1 udc cla k hodc n 13 uéc caa ! thi bang
vubng d6 cé thé phti kin ma chi st dung bang con 1 x m hoic chi sit
dung bang con n x 1.

Dudi day 13 mot sb bai toan st dung sb phic trong cic bai toan
bang vudng nhung phtc tap hon.

Bai 7: Cho bang vuéng 13 x 13. Héi ¢ thé pht bang vudng da
cho bang cac bang con 1 x 4 va 4 x 1 sao cho 6 vubng & tAm 1a 6
vudng duy nhit khong dude phi?

Phén tich: Trudc tién ta sé thit dién cac sb vio bang vudéng nhu 2
bai toan trén.

Dién vao 6 vubng (j, k) sb phitc i/ %, Khi d6 téng cac sb trén mbi
bang con 1 x 4 va 4 x 1 déu bang 0.

Gia st ton tai cach pht bang vudéng da cho bing cic bang con
1x4va4x1sao cho 6 vudng & tAm 14 6 vudng duy nhit khéng duge
phti thi téng cac sd trén bang sé bing sb duoc ghi tai 6 vudng & tAm.

Sb dugc ghi tai 6 vuéng 6 tAm 14 i'4 = i2, va tng cac sb ghi trén

13 13
bang la Z i Z i* = i%. Ta chua nhan dudc mau thuin tir day.
=1 k=1

Bing mét chiit thay ddi nhé trong viéc ghi cac sb trén bang, ta sé
nhén dugc 16i giai sau.
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Loi gidi: Pién vao 6 vudng (4, k) s6 phitc i7T2%, Khi d6 téng cac s6
trén mdi bang con 1 x 4 va 4 x 1 déu béng 0.

Gia st ton tai cach pht bang vudéng di cho bing cic bang con
1 x4 va4x1sao cho 6 vudéng & tAm 13 6 vudng duy nhit khéng duoc
pht thi tdng cac sb trén bang sé bing s6 dugc ghi tai 6 vudng & tAm.

o) dlIcic ghi tai 6 vudng & tAm 14 2! = i, va téng cac sb ghi trén
bang 1a Z i Z P =3 = —i, voly.
J=1 k=1

Bai 8: (Russia 2000) Tim sb nguyén duong n nhé nhét sao cho
bang vudng n x n ¢ thé phi duge bang cac bang vudng 40 x 40 va
49 x 49 va ca 2 loai bang con déu dugc st dung.

Loi gidi: Dat e = 27 + 27r 27 + lan luot
g E = COS 40 ’LSll'l 40 = COS 49 ZSlIl 49

la cén bac 40, 49 cta don vi.
Dién vio 6 vudng (i, j) sb phiic e'w’. Khi dé tdng cac sb trén mbi
bang con 40 x 40 va 49 x 49 déu bing 0.

o 4 n , A A 4 N A \ .1
Mat khac, tong cac so trén cac 6 vuong la: 0 = E gw! =
1<i<n
1<52n
n n
E g E w’.
=1 j=1

Suy ra, n chia hét cho 40 hodc n chia hét cho 49.

Goi z, y 1an luot 1a s6 bang con 40 x 40 va 49 x 49 dudc st dung.
Khi d6 ta cd: 4022 + 49%y = n?2.

Néu 40 | n, thi 402 | n? = 402 | 49%y = 402 | y. Khi d6: n? >
492 - 40% = 1960%. Ma 40 | n nén n > 2000.

Néu 49 | n, thi 492 | n2 = 492 | 402z = 492 | z. Khi d6: n? >
492 - 402 = 1960%. Ma 49 | n nén n > 2009.
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Ta sé chiing minh, n = 2000 thod man bai toan.

Théit vay, ta chia bang vudéng 2000 x 2000 thanh 1 bang con 1960 x
1960 va 99 bang con 40 x 40. Bang con 1940 x 1940 c6 thé dugc lat
bang 402 bang con 49 x 49.

VAy n = 2000 13 gia tri nhé nhét cin tim.

8.4 Cac bai toan tuong tu

Bai 1: C6 bao nhiéu sb tu nhién c6 9 chit s6, trong d6 khong chita
chit s6 0 va chia hét cho 11?

Bai 2: C6 bao nhiéu s tu nhién chia hét cho 7, ¢6 n chit sb va
mbi chit sé dugce léy tu tap hop {1,3,4,6,7,9}?

Bai 3: Cho p 1a mot sb nguyén td. C6 bao nhiéu tip con S cia tip
hop {1,2,...,p} sao cho tdng cac phan ti ctia S chia hét cho p?

Bai 4: Cho bang vubng 50 x 50 dudc phii bang cac bang vubng
1 x 7va 7 x 1 sao cho chi c¢6 duy nhit 1 6 vuéng khong dugde phi.
Tim tit ca cac vi tri c6 thé c6 clia 6 vudng do.

Bai 5: Mot bang con ky di 1a bang con dudc tao thanh bang cach
béd di 6 vudng chinh gitta t bang 1 x 3. M6t bang vudng 8 x 9 dudc
pht bdi cac bang con ky di va cac bang con 3 x 1 sao cho khong c6
6 vudng ndo duge pht béi nhiéu hon 1 bang con. Chting minh ring
ton tai tip hop S gdm 18 6 vudng cta bang sao cho néu c6 ding 2 &
vubéng khong dudce pht thi 2 6 vudng dé thudc S.

Bai 6: Cho p, ¢, r 14 cac sb nguyén tb phén biét va N 14 sb nguyén
duong thod man N > 2pgr. Chting minh rang c6 thé pht kin bang
vubng N x N bang cic bang conp x p, ¢ X ¢ var x r.
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Phuong phap dém Chisanbop
Nguyén Pitc Anh

Hoc vién

STEM

Chuyén muc STEM clia Sputnik Newsletter do M6 STEM D6 Hoang
Son (ngudi sang 14p cong ty gido duc Long Minh) phu trach. Bai viét
14n nay 14 cta tac gid Nguyén Dtic Anh tit Hoc Vién STEM.

Ban c6 biét rang ban c6 thé dém t6i s6 99 bing ngoén tay theo
phuong phap “Chisanbop - Chisenbop” - Phuong phap dém sb theo
kiéu ban tinh khéng? Khi ban di hoc dudgc cach tinh nay, ban c6 thé
sti dung n6 dé 1am nhiing phép tinh phtic tap hon vé6i cac ngén tay
ctia minh, vi du nhu phép nhan nhiing sb c6 hai chit sb.

Chisanbop hay Chisenbop 14 mét tit bit ngudn tit mét cum tiéng
Han Qubc géc Han (chi (ji) finger + sanpop (sanbeop) calculation):

Ay 3 .
RSHAERE (Néu phién &m Han-Viét sé thanh "chi toan phap").

b4y 1a mét ki€u dinh nghia phép dém st dung cc ngén tay dé
bi&u dién cac con sb trong hé dém thap phén. Phuong phap dém nay
dugc sang tao tit nhitng nim 1940 6 Han Qudc béi cu éng Sung Jin
Pai. Sau d6, ngudi con trai cia 6ng la Hang Young Pai da hoan thién
va ap dung réng rai tai M§ vao nam 1977. Vi phuong phap dém nay;
ching ta c6 thé st dung hai ban tay dé€ biéu dién cac sb tit 0 dén 99.
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. ~ .7 . R Iy > 7 ,
binh nghia gia tri biéu dién cua cic ngon tay

Theo d6, phuong phap dém nay, tay trai thé hién phép toan biéu
dién hang chuc trong khi tay phai biéu dién cho két qua ctia hang
don vi. Dbi v6i mbi ban tay, gia tri thé hién ctia ngén tay cai la 16n
nhét (50 — ngén tay cai bén trai; va 5 — ngén tay cai bén phai). Ngoai
ra, cac ngon tay khac ctia tay phai thé hién gia tri don vi trong khi
dé6 14 gia tri tron chuc dbi véi nhitng ngén khac 3 tay trai. Vi du: D&
biéu dién sb 69, ta c6 thé hinh dung: Tay trai (hang chuc): st dung
cac ngoén cai (50) va ngdn trd (10) dé biéu dién: 50 + 10 = 60 Tay
phai (hang don vi): st dung ngén cai (5) va 4 ngén (1) con lai dé
bi€udién: 5+ 1 + 1 + 1 + 1 = 9 Nhu viy, sau khi st dung cac ngén
tay trén, ching ta sé c6 dugc két qua biéu dién sb 69 trén hai ban tay
(60 + 9 = 69)

V6i y tudng kha don gidn va gin giii v6i hoc tdp, mot nhém cac
hoc sinh tiéu hoc cia Hoc Vién STEM d4 vén dung cac kién thitc va
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Cach biéu dién sb theo phuong phap Chisenbop

ky nang cia b6 mon STEM Khoa hoc may tinh da cho ra doi mét san
phim phuc vu nhu ciu hoc tip va gidi tri nhdm dem lai hting thd,
say mé cho cac ban hoc sinh nhé tudi ciing nhu cung cip cho gido
vién mot cong cu hitu hiéu trong viéc gidng day tai truong. Cac ban
hoc sinh ¢6 thé truy cép tai dia chi
https://scratch.mit.edu/projects/154270576/

dé€ c6 thé trai nghiém va kham pha thém nhé!
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Bi quyét ctia hanh phiic

Nguyén Tién Diing

T ngan xua dén nay, hanh phuc ludn 13 cht dé trong tAm cta loai
ngudi. Hang nidm c6 dén hang nghin dau sach dudc xuét ban trén thé
gi6i vé cha dé nay. Ban Tuyén ngdn dbc 14p ctia M§ nim 1776 ciing
¢6 ghi ba quyén co ban nhit cta con ngudi la: sbéng, tu do, va muu
cu hanh phic. VA Tuyén ngdn vé quyén con ngudi ctia Phap nim
1789 ciing ¢6 ghi ngay trong 16i néi dau rang muc dich ctia xa héi
phai la dem lai hanh phtc cho moi ngudi.

Hanh phtc 13 mét khai niém co ban, nhung ciing rat phitc tap,
dugc hop thanh tit nhiéu yéu t6 khac nhau nhu: khde manh, sung
tlc, thda man, hudng khodi lac, séng c6 muc dich, ¢6 dao ditc, cb
hi€u biét, c6 niém tin, c6 tuong lai, c6 con cai, hoa hdp tu nhién,
dudc qui trong, thanh cong, may man, v.v.

Do mbi ngudi c6 danh gia khac nhau vé viéc cai gi 1a quan trong
hon céi gi trong cac yéu tb tao nén hanh phic (hay su thiéu ving né
tao nén khd dau, trai ngudc lai ctia hanh phtic), nén ching ta cé rt
nhiéu quan niém vé hanh phiic khac nhau. VA ¢ nhiing ngudi coi 1a
chi c6 nhiing thoi diém hanh phic, trong khi nhitng ngusi khac coi
hanh phtic 1a ca qué trinh dai, ¢6 khi 1a ca cudc doi va ca nhiing gi
x4y ra sau khi chét.

Tham chi, mét sb triét Iy tén gido coi phan 16n nhitng yéu tb dem
lai hanh phtc trong cudc séng hién tai khéng phai 14 hanh phic dich
thuc, ma chi c6 “tu luyén” d€ dat hanh phiic “6 nhiing kiép sau” hay
“3 trén thién dang” méi 1a hanh phic thuc su. C6 nhiing nha triét
hoc nhu Nietzsche coi rdng hanh phiic khéng quan trong bang cac
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thit khac, “tha 1am mét Socrates dau khé con hon 1am mét con bo
hanh phic”. Tuy nhién, ¢ thé hiéu ¥ clia ho 1a “Socrates dau khé”
van “hanh phtc hon” so véi “con bo hanh phic”.

Nhitng cau héi kiéu “ngudi ta hanh phic 14 vi ngudi ta sbng tudn
tht dao dtc, hay ngudc lai ban than chuyén ngudi ta thiy hanh phic
chting t6 ngudi ta dao ditc ?” cling c6 thé ban luin rat ldu. Nhung
bai viét nay khong di siu vio khia canh triét hoc cta hanh phic, ma
chi nham trd 15i cAu hoi thiét thuc sau: Lam sao dé méi chiing ta cé
duoc hanh phiic hon, trong diéu kién hién tai?

Nguyén Tién Ding
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Nghé thuit — mét yéu tb gitip ta hanh phic.
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C6 nhiéu con dudng hanh phiic khac nhau

Tham chi nhiéu khi c¢6 vé trai ngudc nhau.

Gibng nhu 13 mét bai toan c¢6 thé cé nhiéu cach gidi, con dudng
nay ding khong c6 nghia la con dudng khac sai. Vi du, khi mot nguoi
rAt mudn mot cai gi d6 ma khong thé dat dudc, thi dé 1a ly do gy bat
hanh. C6 thé gidi quyét bing cach tit b ham mubn (nhu dao Phét),
hodc gitt lac quan va quyét tim phin diu d€ dat né (nét dic trung
ctia nhiéu ngudi thanh cong 16n), hoic thay thé bang cac ham mubn
khéac dé dat dude hon ma vin dem lai su théa man, v.v. Nhung du 1a
con dudng ndo thi ciing ¢6 hai cach chinh: Gidm cdc yéu té gdy bdt
hanh va tdng cdc yéu tb gdy hanh phiic.

Quyén sach “The happiness paradox” (Nghich Iy hanh phic, 2014)
ctia nha tAm 1y hoc Ziyad Marar c6 ban vé su dbi nguge nhau cta cic
truong phai khac nhau. Vi du c6 trudng phai ton vinh tu do, theo
nghia dam tho4t khéi 1€ théi, thi lai cé trudng phai ton vinh su hoa
minh vao c6ng dong. Cubi ciing thi tit ca cac thai cuc d6 déu la cac
khia canh khac nhau cta cting mét vin dé. M&i ngudi ¢6 thé tu chon
cho minh mét con dudng thich hgp véi tinh cach, v6i “sit ménh” ctia
minh nhét, mién sao khong 1am hai ngudi khéc.

Yéu t6 16n nhit d€ mot ngusi cdm thiy hanh phic nam
trong chinh ban thin ngudi d6, trong nao cta ngudi do

D& cam thiy hanh phc, thi diéu quan trong nhit 13 phai chon
hanh phic, tin vao hanh phiic. K& ca khong c6 chan c6 tay nhu anh
Nick Vujicic vAn rit hanh phtc. So v6i anh ta thi cac nbi dau khé caa
nhiéu ngudi tu coi minh 14 bat hanh c6 16 chhua thAm vao d4u, chi
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can ho thay d6i quan diém 1a sé thiy minh hanh phiic 1én nhiéu.
Ngudi Anh c6 cau: “Pain is inevitable, but suffering is optional”
(c6 nhiing tai hoa khéng tranh dude, nhung khong nhét thiét phai
dau khé). Néi theo hoa thugng Thich Nhit Hanh, chtng ta dau khé
cht yéu 13 do hiéu nham ban chét vin dé, khi hiéu ding sé hét dau
khé. K& ¢4 nhitng ngudi phai dbi mit véi cai chét ctia ngudi than hay
ctia chinh minh ciing sé tré nén binh than khi hiu ding ban chét ctia

cudc song.

Gi4o duc chinh 13 mét yéu té quan trong dem lai hanh phiic

Bdi vi né lam ting su hifu biét.

Cac thdng ké trén thé gi6i cho thiy, nhitng ngudi duge hoc nhiéu
hon, ¢ hi€u biét cao hon, thi cdm thay hanh phtc hon. VA nhiing
ngudi 6 d6 tudi tir trung nién trd ra My lai cAm thiy hanh phiic hon
la nhitng ngudi con thanh nién. Mot ly do chinh c6 1€ la nhiing nguci
nay hi€u biét hon vé ban chét cudc sdng so véi thanh nién, va it bi
b4t man do khéng con dit cho minh nhiing ky vong khéng tudng.

“Chon hanh phuc” c6 nghia la chon cach nhin lac quan

Hay noi theo nha tam ly hoc hién dai Martin Seligman la chon
“positive thinking” (suy nghi tich cuc). Theo cai nhin lac quan, thi
ching ta thiy c6 rit nhiéu tht ddng d€ ching ta hanh phic, nhiéu
hon nhiéu so v6i nhitng tht 1am ching ta khé dau. Ban than viéc
ching ta dugc lam ngudi biét suy nghi ciing da 13 mot yéu té hanh
phtic v6 cting 16n lao. Ngusi lac quan ciing it bi bénh tit hon, dé dang
vuot qua bénh tit khi c6 bénh hon, sbng l4u hon, lam viéc hiéu qua
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hon, v.v. so v6i 1a nguoi bi quan. Bdi vAy hay lac quan 1én!

Noi thi d&, nhung 1am c6 18 khé hon.

Vé mit 1y tudng, con ngudi sinh ra 1a d€ hanh phitic. Nhung trén
thuc té, ty 18 ngudi cam thay bt hanh trén thé gi6i con rat 16n, va
khoéng c6 vé gidm di theo thoi gian, du rang loai ngudi da dat dudc
rit nhiéu tién bo. Mot phan 1 do khi diéu kién sbng tt 1én, thi doi
héi va ky vong clia con ngudi cling ting 1én theo.

Vi du nhu hé théng nuée néng trong nha, khi méi ¢ thi suéng,
nhung khi quen rbi thi coi né 1a nghiém nhién, khong suéng thém
nita, ma thiéu né thi thiy khé. Mit khéac, ¢ nhiéu nhu ciu co ban
phi vt chit clia con ngudi ma x4 héi hién dai chua chic da dap tng
tot hon ngay xua, vi du nhu nhu cAu vé cai “t6i”, vé tinh ban, nhu
ciu dugc yén tinh, v.v.

Quyén sach “The happiness trap” (cai biy ctia hanh phiic, hay néi
chinh x4c hon 12 nhiing cai bay trén dudng tim hanh phic) clia bac
si Russ Harris xudt ban nim 2006 c¢6 dua ra nhiing con sb théng ké
rit dang ngai vé ty 18 ngudi cAm thiy bit hanh:

Theo T6 chitc Y té thé giéi (WHO), thi bénh trAm cam dang tré
thanh cin bénh 16n thit hai vé tic hai trén thé gidi. Trong bit ky
mét tudn nio ciing c6 khodng 10% dén sb roi vio trdm cam & miic
bénh ly. VA c6 dén gin mot nita sb ngudi trudéng thanh sé gip phai
nhiing giai doan trong cudc doi khién ho dau khé dén mtc suy nghi
vé chuyén tu ti trong it nhat 1-2 tudn lién.

Viét Nam c6 1€ ciing khéng 14 ngoai 18, vi theo mét bang xép hang
gn déy vé théa man trong cudc séng thi Viét Nam chi diing tht 95
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trén thé giéi.

(Xem http://en.wikipedia.org/wiki/Satisfaction_with Life Index)

Nhitng ngudi cé cdc vin dé vé tAm 1y, khéng phai do ngudi ta
mudn vy, ma thudng 1a do hoan canh x6 d4y va cac yéu tb ban diu
tlt khi con bé tao nén vay. Vi du, mét tré nhé dudgc gido duc kiéu qua
ha khic, khéng dam thé hién cac ¥ thich ctia minh, thi khi 16n 1én du
6 thanh céng trong cdng viéc va dude ban bé yéu qui vAn dem trong
ngudi mot ndi tic ché vé tinh cdm khé vuot qua.

Rét may, khoa hoc vé than kinh (neuroscience) ngay nay da phat
trién dén mic dua ra dude nhitng 16i gidi d4p mang tinh khoa hoc tu
nhién cho cac hién tuong bat hanh vé tdm 1y, va qua d6 cac nha tAm
1y va y hoc c6 thé dé ra dudc cac bién phap hiéu qua nham cai thién
tinh hinh.

Bo néo clia con ngudi rat phtic tap. Nhung dé don gian héa cho dé
hinh dung, ta cé thé ding mé hinh ma tién si tAm Iy hoc Steve Peters,
cb vAn tdm ly cho cic vin déc vién olympic qubc té, trinh bay trong
quyén sach “The chimp paradox: the mind management programme
for confidence, success and happiness” (Nghich 1y con khi) xuit ban
nam 2012.

Theo md hinh nay, cic bo phin cé chiic ning suy nghi va quyét

dinh ctia nfo dugc chia thanh 3 phin:phan “Iy tri” 1a phan néo & phia
truée, phan “ban ning” 13 phin ndo nim trong, va phin “tu déng”
13 phin nio nim & hai bén. Ba phin d6 dudc goi mdt cach vi von
13 phin “Ngusi” (human), phan “Khi” (chimp), va phin “M4y tinh”

(computer). Ca ba phan hop lai v6i nhau tao thanh nhén cach cda
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con nguoi.

Frontal

\; Parietal

Vé tbc d6 suy nghi thi “M4y tinh” nhanh gip 20 14n “Ngudi”, va
“Khi{” nhanh gép 5 14n “Ngudi”. Trong mdi thoi diém, phin nio ma
duoc méu chay vao nhiéu hon thi dé 13 phin dugc st dung nhiéu hon
dé€ suy nghi va ra quyét dinh. Hiu hét cac viéc 1am “theo théi quen”
nhu di lai, 4n ubng, hay ngay cac déng tac d4 béng, 1a do “May tinh”
dadm nhiém mot cach “tuw déng”, hay c6 thé goi 1a “v6 thitc”, khong
cin su chd ¥ ctia “Khi” va “Nguoi”.

MB&i khi c6 théng tin la, gdy chi v, thi né qua “Khi” truéc rdi méi
dén “Ngudi”. “Khi” suy nghi theo cam xtc, va dugdce kich hoat manh
khi ¢6 tin hiéu gi d6 dung dén ban ning sbng con. (“Ban tinh day;

> VAN 13

thich qu4, x6ng dén di”, “né chiém lanh thd ctia minh, gi4n qua, tin
cdng né di”, “so qué, chay di”, v.v.), con néu né khong thiy tin hiéu
c6 tinh sdng con thi né dé€ cho “Ngudi” hodc “May tinh” xt ly.

Nhiéu quyét dinh do “Khi” tao ra c6 thé hop v6i méi trudng hoang
da, nhung khéng hop v6i xa héi hién tai, va chi dua trém cam giac
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chit khong dua trén phén tich ky. Bdi vAy ma con ngudi ¢ nhiing lic
¢6 thé 6 nhitng hanh vi “nhu khi”: bop chodp, thiéu suy nghi, thiéu ly
tri (irrational), v.v. Khi phin “Nguoi” kip suy nghi, dua trén cac théng
tin chinh xac hon cht khéng chi 13 cam gidc, thi din dén cac quyét
dinh tinh té hon “Khi”, ¢6 thé theo chiéu hudéng hodc trai lai quyét
dinh cta “Khi”.

Vi du, “Khi” gian dit nhung “Ngudi” kiém ché lai cac hanh déng
thé bao. Tuy nhién, néu “Khi” khong hai long véi quyét dinh cia
“Ngudi”, thi né sé dan vit khéng yén, gay kho chiu trong ndi tAm.

MObi khi c¢6 “méu thudn nd bd” manh, néu “Ngusi” dbi dau voi
“Khi” thi sé thua, vi “Khi” khée hon “Ngudi” gp méy 1an.

Cach giai quyét 1 “diéu khién Khi”, bing 3 bude khac nhau: bude
1) “Cho Khi x4 hoi”. (Pang budn thi ctt d€ khéc 16c, dang cau thi
ctt d€ chii boi, cho hét con di, mién sao khéng anh hudng xiu dén
ngudi khac). Trong ltic “Khi” dang tuén ra nhu vay thi khéng “d4u
1y” v6i “Khi” dugce, phai doi mot lic sau khi Khi d3 tudn ra da roi va
mét rdi, thi méi dén buéce 2) “Cho Khi vao hép”. G bude nay, dung ly
16 logic phén tich vé quyét dinh ctia phan “Ngudi” d€ trdn an “Khi”.
Ngoai ra, con c6 thé diing mét bude thit 3, ddc 1ap véi hai budce trén,
d6 1a “Cho Khi &n chudi”.

Vi du, ta c6 mot dong email phai tra 16i, ma con “Khi” trong ta lai
khong mubn ta lam viéc. Khi dé, néu ta dit phan thudng “sau khi tra
16i 5 email sé dugc ubng ca phé” thi c6 thé “Khi” vi ca phé ma gitp ta
tAp trung viét email tra 16i. Tuy nhién, budc 3 nay chi nén coi la mot
budce bS sung, khéng nhét thiét phai dung.

D€ 1am cho phan “Khi” dé& diéu khién hon, it mau thuin noi tim
hon, thi ta phai “nudi ning” né, ttic 13 tim cach thda man cac nhu
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cAu ban ning ctia nd. Vi du, néu “Khi” c6 ban ning vé quyén luc cao,
thi tham gia cac mon thé thao c¢6 thé 1a mét cach lam théa man ban
nang do.

Nha tdm 1y hoc Freud ctia thé ky trude cé xu huéng qui cac nhu
ciu ban ning vé tinh duc. Nhung thuc ra, ngoai tinh duc, con “Khi”
trong ta con c6 cac nhu ciu ban ning séng con khac, nhu 1a: 4n udng,
an toan, biy dan (vi 18 loi trong ring thi dé bi tiéu vong), chiam séc
con (dic biét dbi véi phu ni?), lanh tho, quyén luc, chd trt 4n, kham
pha xung quanh, cai “t6i”, v.v.

M6t vi du thu vi 1a, mét cach ban nang, tré em & diu ciling thich
choi trbn tim. Néu mot nhu ciu ban nidng manh mé quan trong nao
d6 ma khéng duoc dap tng thi dé gay ra bat hanh.

Phin “M4y tinh” trong néo ngudi chita 4 thit khac nhau, dudc goi
tén la: cac autopilot (lai tu dong), cac gremlin (qui nhd), cac goblin
(qui dit), va stone of life (tdng d4 cudc sdng). C4 bén phin nay déu
la do thong tin tit “Khi” va “Ngudi” nhap vao “May tinh” sau cac trai
nghiém. Cac autopilot la cac ky nang, hanh vi tu dong c6 ich cho ta
trong cudc séng. Vi du, ki ning di xe dap 12 mét autopilot, ngdi 1én
xe 13 di dudc ma khéng cin nghi xem phai lam thé nio.

“Tang dé4 cudc sbng” 1a cac diéu co ban vé cudc sbng ma ngudi ta
coi 13 dlng din, coi 1a cac su that va gia tri dao ditc, dua vao d6 ma
dua ra cac quyét dinh hanh déng. Vi du, mét su that co ban 1a “cudc
séng khéng coéng bing”. Tt nhién, ching ta mubn dudc thé gi6i dbi
xtt céng bang, nhung phai chdp nhin mét diéu 1a khong phai lic nao
cling c6 cong bang. Biét nhu vy, thi khi ta 1a nan nhan clia mét diéu
ma ta coi 13 bit c6ng, ta sé binh tinh suy nghi nén xi su ra sao chtt

khong voi vang néng nay.
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Cac gremlin 12 nhitng théi xiu hay nhiing su hiéu sai ma cé thé
stta duoc, téng khtt dude ra ngoai néu phat hién ra. Mét vi du 13 khi
mot cd gai bi ban trai lia, thi phin “Ngudi” cé thé ghi vao trong “May
tinh” 13 “ban trai ¢6 thé lita minh”, nhung phan “Khi” ¢6 thé tao ra
moét gremlin dang “bon con trai toan Sé Khanh”. Con gremlin d6 sé
anh hudng xiu dén quan hé clia ¢b cai véi cac dan éng khac, mot yéu
td can tré hanh phiic, nhung cé thé loai né ra khdi ddu néu nhén biét
ra no.

Céc goblin 13 nhiing tht xdu ma di duoc khic sdu viao nio,
thudng 1a do duge “nhdi so” tit bé, hodc do nhitng chdn dong rét
manh tao ra, néi chung khong thé tdy rita dudc, ma chi c6 thé chung
s6ng v6i né va han ché anh hudng x4u ctia né. Vi dy, khi mét phu nit
d4 bi nhdi so tit bé 13 “dan ba 1a hén ha hon dan 6ng” thi rit khé vuot
khéi mic cadm vé thin phan phu nit. Hay mét vi du khac, néu mot
dtia tré tit bé ti dd dudc “day” 1a cac thanh tich 14 quan trong nhét,
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thi 16n 1én sé bi bénh chay theo thanh tich du dé la thanh tich rém.

“May tinh” khong chi ¢6 chiic nang “xt ly tu déng”, ma con cod
chtic ning “thu vién” cho “Khi” va “Ngudi”. Mbi khi cin tra citu d€ xi
1y cai g d6 thi “Khi” va “Ngudi” goi dén “May tinh”. Ciing c6 nhiing
khi “Khi” ding ma “Nguci” lai sai. D6 la khi “Khi” su dung dudc
tang da cudc sbng va cac autopilot, trong khi “Ngudi” lai vé phai cac
gremlin va goblin trong “May tinh”. Vi du ta gap moét ngusi khong
dang tin, con “Khi” cdm nhén dudc diéu dé trong khi “Ngudi” ding
Iy tri xét thdy moi thi ¢6 vé OK.

Trong bd ndo clia ta cé thé chita nhiéu con gremlin va goblin 1am
hai ta, gdy cho ta b4t hanh. C4c gremlin va goblin ndy dudc phan tich
trong nhiéu tai liéu khac nhau vé vin dé hanh phtc. Vi du, nhu trong
sach “F**k it therapy: The profane way to profound happiness” ctia
John Parkin xuét ban nim 2012 c6 chi ra, khi chiing ta coi trong cai
gl qua, tudng chiing nhu khong thé séng thiéu né (bat ké 1a céi gi),
thi d6 ciing 1 mot thit gremlin hay goblin giy bat hanh, chi cAn nhin
ra xung quanh sé thiy bao nhiéu ngudi khong cé cai d6 van sbng
hanh phuc dudc c6 sao dau.

Noi theo van hoa phuong Dong, 1a nén coi moi thit “nhe tua 16ng
hong” thi sé dé binh than, c6 “hoa binh trong ndi tdim”, dé dat hanh
phtic hon. Nhitng mic cam (b4t k€ vé cai gi), nhitng dinh kién, nhitng
su khong tudng, nhitng odn han, v.v. ciing déu 1 cc gremlin hay
goblin can tré hanh phuc. Hanh ddng tha thi khong nhiing chi ¢é tac
dung cho ngudi dugc tha thit, ma ¢6 1i cho ca ngudi tha thi, vi khi
tha tht 14 tbng khit duse mot gremlin ra khéi dau.

Ngoai viée “nudi dudng Khi” (théa méin cdc nhu ciu ban ning),
“diéu khién Khi” (gii quyét cac xung dot ndi tdm), va tim va tbng
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khtt cic gremlin (cac con qui nhd) ra khéi dau, mot viée lam rat cin
thiét khac d€ dat hanh phic 13 tich liy nhiéu thém cac “autopilot”
va clng cb thém “tang d4 cudc sébng” qua luyén tp va trau ddi kién
thitc vin héa, va nhan biét cac “goblin” d€ khéng ché ching.

Vi du, cudn sach th vi “The 100 simple secrets of happy people”
clia tién si David Niven xut ban nim 2000 (va da dudc dich ra 30
thtt tiéng khac nhau) c6 dua ra 100 16i khuyén cu thé cho viéc cling
cb “May tinh”, kém theo trich din vé cc céng trinh nghién citu clia
hang tram nha khoa hoc khac nhau lam co s6 cho céc 16i khuyén do.
Vi du mét s 16i khuyén trong d6: tinh ban quan trong hon 14 tién
bac, ban biu tot hon 1 nhan chan, tit thién di d6i v6i hanh phic, hay
chip nhan minh du minh ra sao, nén nhip mét héi nao dé, v.v.

Khong chi phan “Khi” cAn dugc thda min, ma phan “Ngudi” ciing
cn dugc théa méin d€ dat dén hanh phtc é tAm cao hon. Phin
“Ngudi” hudng t6i cac gia tri tinh than. Khi dat duge mét gia tri tinh
than 16n nao dé, vi du nhu khi mét nha khoa hoc kham pha dugc
mot qui ludt tu nhién quan trong, mét nha céng nghé nhin thiy san
phim “con dé” clia minh, hay khi mét nha cai cach nhin thy su tién
bb x4 hoi theo y minh, thi c6 thé dat dude mot su hanh phic v6 cling
16n lao, ¢6 thé vi nhu 13 mét ngudn ning luong 16n bén trong ngudi
gitip vugt dude qua moi thit thach khac.

Tuong tu nhu vy, nhitng ngudi ¢ mot niém tin 16n lao vao mét
c4i gl d6 (vi du nhu 14 nhiing ngudi theo ton gido thuc su, bat k€ ton
gido nao) thi niém tin d6 nhu 1a moét phan ctia tdng da cudc sbng,
gitip ngudi dé c6 duge cam giac hanh phiic va vugt dudce 1én trén cac
ndi dau khé thudng ngay.
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Néu ¢ duge su trg gitp cia ngudi huéng din hay chuyén gia
tAm 1y ndo dé thi viée ciing ¢b tinh thin cta ching ta cang thuin
tién hon. Trong nhitng trudng hop mét thing bing ning (vi du nhu
bi bénh trdm cam), thi cAn c6 su hd tro cha bac si, va c6 thé cin
ubng thubc d€ diéu cac chit héa hoc trong co thé cho thing bing lai.
Ching ta ciing c6 thé gitip dd nhitng ngudi xung quanh dat dudc bd
ndo hanh phic hon ciing bang cac bién phap nhu trén.

Dic biét 1a dbi v6i tré em, rt cin dude quan tAm chim séc dén
cac nhu ciu ban ning (dudc in ubng, dudc cé cam gidc an toan,
dudc yéu thuong, dudc hoat dong, dude choi v6i ban, v.v.) va dudc
gido duc nhiing diéu ding din ngay tit bé, thi 16n 1én méi dé cé duge
hanh phtc noi tai.
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Cai d6t ctia ngudi nay:
Khong ai d6t ngoai ngit bAm sinh

Lao Tao

Lo Tao Pham Anh Tuén 1 Tién si nganh hoa dau va 1a ngudi sang
lap Trung tam day boi E-Boi (http://www.eboi.vn). Lao Tao cling la
tac gid clia mot s6 cubn sach vé ky ning sébng cho tré em, nhu “Thu
thi thii thi cdi gi nguy hiém”, “Boi tu citu Dich can kinh”, “Pé
phong dubi nuéc ban oi...” vv., di va sé dugc xuét ban trong Ta
sach Sputnik.

Théng 3/2017, Sputnik Newsletter d4 gi6i thiéu muc D6t 1, phin
dAu tién clia ban thao cudn séch “50 cdi dbt clia ngusi nay” ma Lio
Tao 4p U viét nhu mét kiéu “Ngudi Viét Nam xiu xi”.

Dbt 1 dé cép t6i tinh bét kha thi va su duy 1y cta viéc phd cap
boi éch cho tré nhé dé€ phong chéng dubi nuée trong tinh hinh hién
nay. Tiép trong muc Dét 2 nay, Lao Tao sé cho ban biét, viéc ban nghi
minh khong c¢é ning khiéu ngoai ngit dé€ réi khéng hoc / ngai hoc
ngoai ngit 1 chuyén dbt nhét qua dét.

Troi khong bdt ai dbt ngoai ngit bdm sinh
Troi da cho con ngudi bé oc thong minh
Néu ban nghi ban dbt
Thi khong thé hoc tbt
Ddnh gid thdp bdn than la minh tu hai minh.
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Ngudi xua néi “gieo ¥ nghi... git sb phan”, vi thé, néu nghi 1a
minh dbt ngoai ngit thi sé dbt ngoai ngit, con néu nghi khong dét
ngoai ngit thi sé st dung dudc ngoai ngit. (Piéu nay ding véi nhiéu
chuyén, khong chi riéng v4i ngoai ngit.)

Trong thuc té&, ludn c6 ngudi cé ning khiéu ngoai ngit, c6 ngudi
khoéng. Nhung ngudi khéng ¢ ning khiéu ngoai ngit khong phai 1a
ngudi d6t ngoai ngit. Néu khong nghi minh dét va hoc ding phuong
phap, thi ai cling c6 thé sit dung ngoai ngit binh thudng.

Tiéc 1a s6 déng nghi minh dét nén khéng mubn hoc, néu phai hoc
vi Iy do nao d6 thi sé hoc dbi phé, khong tim ra cach hoc phi hop.

L4y viéc hoc tiéng Anh 1am vi du: Hién nay, sau khoang chuc nim
hoc tiéng Anh & trudng (phé théng va dai hoc), sb déng sinh vién khi
ra trudng van c6 vé “CAm & Diéc” tiéng Anh. Tinh hinh khéng kha
hon & cac khoa hoc theo chitng chi A, B, C, D... hay cac khoa hoc tur
xa, ban dém.
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V6i cac ban da thi TOEFL, IELTS... va du hoc nudc ngoai, tinh
hinh c6 kha hon, nhung ngudi Viét Nam néi chung, ké ca dan coéng
s& ¢6 chiing chi TOEIC theo yéu ciu, vin khong thét gidi ngoai ngi.

Ngoai gi6i di hoc, di 1am & nhiing noi cin giao dich v6i ngudi
nudc ngoai, tinh hinh ngoai ngit ctia sb dong dan ta 13 kém bét nhe.
Khi d3 thip bé nhe cin, da vang miii tet lai con “cAm” hay “ngong”
nita thi khi ra nuéc ngoai, khé ¢6 thé v6 nguc tu hao: “Toi 1a ngusi
Viét Nam”.

D6t ngoai ngit rat thiét. Vi chi biét tiéng me dé nén ban hiu nhu
phai doc va nghe tit mdt ngudn; khé tu tim hifu vin héa, cude sébng
clia cac nude khac; khong cb co hdi lam n véi dbi tac nude ngod. . .
Dbt ngoai ngtt khd thé nao, ban tu hifu, Lio cha cin k€ nita.

Mubn ngoai ngit kha 1én cin tim xem minh sai é dau, dét 6 dau
khi hoc ngoai ngit. LA ngudi c6 st dung ngoai ngtt, qua nhiéu nim
ddc rat, Lio thiy minh va nhiéu ngudi, khi hoc ngoai ngit thudng
dbt, sai 6 may diém sau:

1. Nghi minh dét ngoai ngit 12 sé ngai hoc va r6i dét mai;

2. Khéng biét tao méi trudng dé vita stt dung vira hoc ngoai ngit;

3. Lao dau vao hoc ca nghe, noi, doc, viét cung lac, rat trai tu
nhién;

4. Hoc cac bai khda, tit ngit, ngit phap vo b ma c6 khi ca doi
chang dung t6i (& ngi);

5. Nghi rang, ngoai ngit ¢ thé hoc cép tbe, gidi cp tbe.

Trong phan nay, Lio chi xin ban vé chuyén nghi minh dét thi
sé dbt. Nhu ta biét, luén c6 ngudi gidi ngoai ngtt, c6 ngudi khéng.
Nhung khéng ai dbt ngoai ngit bAm sinh, vi néu biét cach hoc, ai
cling c6 thé st dung ngoai ngit binh thudng.
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TAN CUNG CUA SU NGU DOT

LA NGHI MiNH DOT NGOAI NG(¥ BAM SINH

Ngudi ta chi dbt khi nghi minh dbt va hoc sai cach. Lio sé cho
ban thiy khi xem xét nhitng trudng hop dudi day:

Truong hop 1: Ban 1 ngudi Viét, sinh & Viét Nam, séng & Viét
Nam, tiéng Viét sé 1a tiéng me dé ctia ban, con tiéng Anh, Phap, Nga,
Trung. .. sé la ngoai ngit;

Truong hop 2: Ban 13 ngudi Viét, sinh My (Phap), séng & My
(Phép). Néu bb me ban 1o 13 day ban tiéng Viét thi nguy co ban khéng
biét tiéng Viét 13 rit cao. Ban sé chi biét tiéng Anh (Phap) va dung
tiéng Anh (Phap) khéng khéac gi dan ban dia. Tiéng Viét tuy 1 tiéng
me dé nhung dbi véi ban né di tré thanh ngoai ngit nhu cac tiéng
Trung, Tay Ban Nha...

Trudng hgp 3: Ban la ngudi Viét, sinh § Canada, noi stt dung ca
tiéng Anh va tiéng Phap. Néu b6 me ban chim day ban tiéng Viét,
ban sé c6 thé sit dung tdt cling ltic ca 3 tht tiéng Viét, Anh, Phap. Cac
tht tiéng Ty Ban Nha, Nhat. .. sé 1a ngoai ngit dbi véi ban.
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Truong hop 4: Ban 1a ngudi Nga, hay M§;, hay chau Phi, dugc bb
me ngudi Viét nudi 16n tit bé & Viét Nam, ban sé néi tiéng Viét nhu
ngudi Viét, con tiéng Nga, tiéng Anh, Trung. .. sé 1a ngoai ngit dbi
vGi ban.

Nhu vy, con mét ba néng dan 6 goéc qué nao do cta Viét Nam,
do mét 1y do nao d6, dude dua sang Anh, sang My sinh sbng tir bé,
sé ndi tiéng Anh bia xua nhu d4n ban dia; mét em bé chau Phi, néu
sbng & Viét Nam t bé, st dung tiéng Viét tlt bé, thi ciing ba la, ba la
tiéng Viét nhu ngudi Viét théi, can gi ning khiéu ngoai ngit nhi?

RO rang la:

Mobi trudng bat budc stt dung mét thit ngdén ngit nao dé cb
anh huéng quyét dinh dén kha ning st dung thanh thao ngén
ngtt dé chit khong phai ning khiéu ngoai ngit.
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Néi t6i ning khiéu ngoai ngit 13 néi t6i viée dung ngoai ngit lam
nhiéu chuyén cao siéu nhu phién dich, bién dich, dich cabin, viét
sach. .. dau phai ding ngoai ngit d€ doc, ndi, nghe dai, xem tivi hay
giao tiép théng thudng. Chuyén hdi ndo, c6 anh chang Joe ngudi
Canada méi sang Viét Nam vai nim ma cé thé néi séi tiéng Viét va
con biét nhiéu tit “ma x4” kifu “Sat thit ddu mung ma” hay “Bé doi
phai choi troi”. .. 14 trudng hop cé ning khiéu ngoai ngit dic biét,
khoéng cin ban.

Sé ¢6 ltic Lio viét tiép vé 4 cai dbt con lai gitip cac ban hiu minh
sai 6 dau va nén hoc thé ndo dé€ vira nhanh, vita hiéu qua. Hién, Lio
c6 may 16i khuyén nhu sau:

e Diing bao gid nghi minh ngoai ngit dbt;

e Hiy st dung ngoai ngit it nhit 1a 60’ mdi ngay cho cong viéc,
nghé nghiép, tha vui d€ hoc ngoai ngit. St dung va hoc luén
tot hon 13 hoc ma khéng st dung;

e Xac dinh muc dich hoc ngoai ngit va chon cac courses, cac

phuong phap phu hop;

e Hoc theo tudn tu tu nhién: Nhin (quen mit chit) — Nghe — Néi
— Doc - Viét. C6 dita bé nao méi sinh ra hoc ca 4 thit nhu vy
mot luc dau;

e Ding chi trong ngit phdp. Cang hoc ngit phap cang rbi. Miy
ba & Héi An, miy chiu ngudi H'Mong & Sapa c6 biét téo ngit

phap nao dau ma chém veo veo véi du khach nudc ngoai;

e Hiy doc sach song ngit d€ tich lity tit vung. Cac sach song ngit
Anh Viét cta Sputnik ma ban nén cé la Hoang Tt bé, Tho ngu
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ngon Aesop, Phu thay xt OZ;
e Chim chi st dung Google dich;

e Cham theo doi tinh hinh qué)c t&: Chinh tri, kinh té, van hoa,
nghé thuét, thé thao. .. dé tao l4p “Viing théng tin chung”. Néu
khéng c6 “Ving théng tin chung”, ban ¢6 gi d€ giao tiép, chia
sé v4i cac ban nuée ngoai? Khéng 1€ sau “Hi, My name is..., I
am 20 years old. ..” 1a hét phim?

Hoc chim sai phuong phép - Bdi vAn dy béo tap

Trong Sputnik Newsletter 5/2017 sé 1a: D6t 3 — Cham thé duc sé
s6ng khoe.
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Hoc tiéng Anh cling Cao
(Tho ngu ngon Aesop song ngir)

Trong muc hoc tiéng Anh cling sach song ngtt 14n nay, Sputnik
Newsletter xin gi6i thiéu dén ban doc 9 cdu chuyén ngu ngén kinh
dién rit tha vi cda Aesop v6i nhan vat chinh 13 Cdo, dude nha vin
Walter Crane viét lai thanh cdc bai tho theo khé tho limerick, tit
quyén sach Tho ngu ngén Aesop song ngir Anh-Viét (Ta sach Sput-
nik, S6 021). D6 14 céc truyén:

- Cao va chum nho (nho khéng dn dugc la nho xanh)

- C40 va Séu (4n miéng tra miéng)

- Céo va dan mudi (khi ca hé théng con bi "mic dubdi", thi dudi
quan tham v6 ich nhu dudi mudi)

- C4o va Su tit (gan chuia goi but bing anh)

- C4o cut dudi (c6 nhiing cai mbt ching c6 1y do nao tbt)

- C40 va Ga (dé phong nhiing "tinh ban" vu 16i)

- C4o va Méo (trim hay khéng bang tay quen)

- Cao va Qua (nghe xu ninh thi lui bai)

- C4o va mit na (mét na gia mao)

MOi truyén the ngu ngdn nay vita 1a mét bai hoc vé cude sbng,
ddng thoi 1a mét bai hoc vé tiéng Anh, di kém giai thich kha chi tiét
nghia clia c4c ti tiéng Anh dudc dung.

Ban doc mudn tién bd nhanh vé tiéng Anh, xin méi tim hiéu dong
sach song nglt Anh-Viét ctia Sputnik Education:

http://sputnikedu.com/index.php/song-ngu/
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1. The fox and the grapes

This Fox has a longing for grapes:
He jumps, but the bunch still escapes.
So he goes away sour;

And, ’tis said, to this hour
Declares that he’s no taste for grapes.

THE GRAPES OF DISAPPOINTMENT ARE ALWAYS SOUR

3 HIS Fox {qas =N [Ohging’
ar Oropes,

Ht‘. jumPS, but the bunch still
£5CAPES.

50 he Goes away sour;

Jq.nc! s said , To Tthis hour

Diclares ‘that he’s no taste
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Con cao va chum nho

C4o thém mubn nhin chum nho trén cao ngét
C6 nhay 1én tim miy 14n déu trugt mat
N6 bén ngiing ngudy bé di
"Nho xanh, chua ldm, ra gi"

Dén biy git né vin ché nho chan ngit

NHO KHONG AN DUGC LA NHO XANH

Chu giai

fox: con cdo; grapes: nhiing qua nho

has a longing for ...: thém mudn ...

he jumps: n6 nhay 1én

bunch: chum (nho)

escapes — to escape: tau thoat (khong bi tim)

sour: chua, chua chat; goes away sour: cay diang bd di
'tis said = viét tit cha it is said: ngudi ta ndi ring

to this hour: cho dén bay gid

declares — to declare: tuyén bb

he’s no taste for ... = viét tit cta he has no taste for ...: n6 khéng
thich ...

disappointment: su tht vong
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2. The Fox and the Crane

You have heard how Sir Fox treated Crane:
With soup in a plate. When again
They dined, a long bottle
Just suited Crane’s throttle:

And Sir Fox licked the outside in vain.

THERE ARE GAMES THAT TWO CAN PLAY
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, ust suited Crang's throttle :
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Cao va Seu
Ban d4 biét Céo tiép dai Séu ra sao
Bat canh noéng, Séu chang hép dude miéng nao
Roi khi C4o dude Séu moi com

M6 Séu-dai hop véi binh hon
Con C4o liém quanh, ching thé cti miéng vao

AN MIENG TRA MIENG

Chu giai

sir: 6ng, ngai

treated — to treat: doi xt, tiép dai

crane: con séu (va con 6 nghia 13 cai cin ciu, vi né c6 chan dai
va c6 dai gidng con séu)

plate: cai dia

suited — to suit: phu hgp véi

throttle: hiu, hong

licked — to lick: liém

outside: bén ngoai; the outside: phia bén ngoai

in vain: v ich

there are games that two can play: ¢4 nhiing tro ma ca hai bén c6
thé choi
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3. The fox and the mosquitoes

Being plagued with Mosquitoes
Said old Fox, "Pray don’t send them away;,
For a hungrier swarm

Would work me more harm,;
I had rather the full ones should stay."

THERE WERE POLITITIANS IN AESOP’S TIME
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Con cao va dan muoi

Céo gia mic dudi, bi dan mudi bia vay
Dbt sung ngudi, néi “Dlng voi dudi chiing ngay
Vi néu c6 mét dan mudi khac
D6i hon sé d6t ta tan x4c,
Tha ct d€ bon mudi no rdi & day"

QUAN THAM NHU MUOI, KHONG DE pUOI

Chu giai

beging plagued with: dang bi phién phitc, bi giy tai hoa béi

mosquitoe: con mubi

pray do hoac pray don’t: xin hay lam hodc xin dirng lam

send them away: dudi ching di

hungry: d6i, hungrier: d6i hon

swarm: dan (cOn trung)

work me more harm: gdy cho t6i nhiéu tac hai hon

full: day, no, the full ones: & day 1a cum tit chi nhitng con mubi di
no.

there were politicians in Aesop’s time: trong thoi cia Aesop cling
6 nhitng ngudi lam chinh tri (bon quan lai, dude vi nhu mudi hit

mau dan)
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4. The fox and the lion

The first time the Fox had a sight
Of the Lion, he 'most died of fright;
When he next met his eye,

Fox felt just a bit shy;

But the next, quite at ease and polite.

FAMILARITY DESTROYS FEAR
7 \ ?
Cao va su tu

Lan dau tién nhin thay Su Tk dit
Chti C4o Con chét ngét di vi so
Lan thit hai d4 hoi quen
Cao ta de dat mon men
Lan tiép theo, C4o vo tu, lich su

GAN CHUA GOI BUT BANG ANH

Chu giai
had a sight — to have a sight: dudc nhin thiy
'most = viét tit ca almost: gﬁn nhu, suyt
died of fright — to die of fright: chét vi sg
met his eye — to meet his eye: bat gdp anh mat ctia n6
felt — to feel: cam thiy
just a bit: chi mét chit; shy: ngai nguing, e de
quite at ease: kha thoai mai; polite: lich su

familarity destroys fear: su quen thudc tiéu diét di ndi so
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5. The fox without tail

Said Fox, minus tail in a trap,
"My friends! here’s a lucky mishap;
Give your tails a short lease!"
But the foxes weren’t geese,
And none followed the fashion of trap.

YET SOME FASHIONS HAVE NO BETTER REASON

" .
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Con cao cut duoi

C4o bi cut dudi, ndi "Cac ban c6 thiy
T6i may man, c6 dudi ngin, rat tién day,
Céc ban ciing nén dé ngan thoi!"
Nhung loai cao dau phai vit troi
Ching con nio theo mbt cho dudi vio biy

CcO NHUNG CAI MOT CHANG CO LY DO NAO TOT

Chu giai

minus tail: trit di cai dudi

in a trap: trong mot cai bay

my friends: cac ban cua t6i

lucky: may min

mishap: tai nan

lease: su cho thué, cho phép; short lease: su tha 16ng it thoi

geese = sb nhiéu clia goose: nhitng con ngdng

to follow: theo, di theo, lam theo, theo doi

fashion: mbt

yet some fashions have no better reason: c6 nhiing cai mét chéng

¢6 1y do ndo tbt
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6. The hen and the fox

The Hen roosted high on her perch;
Hungry Fox down below, on the search,
Coaxed her hard to descend
She replied, "Most dear friend!

I feel more secure on my perch."

BEWARE OF INTERESTED FRIENDSHIPS

THE’HEN'AND'THE.’FOX‘I

" HE Hzn )‘oostal I'né)"\ on her
PiTcl’\;

Hungf‘y Fox down below, on The

SEAT

Co&xzcl b bsid T s esiigd :
Shs Taplizd‘“MosT dzar f!‘imct [

| ”
}Zil move seCure on l‘h} PZTCH

‘BEWARE OF INTERESTED' FRIENDSHIPS !

‘THE*CAT-AND*THE-FOX"*

HE F:)X Sé.icl “l can PL\\/,
when if fgrs ,

M any wiles thal with man make

mse quils

13

Bul my trick s up a Tree ! "
Said ths Cal, 5&}5_ to sst
Clsver Fox hunfid oul of his wils.

P TRUST To SKILL RAThlg_é' THAN WIT :




Ga va cao
Ga mai to ngt trén chiéc sao cao
Cao doi tim an phia du6i goi chao
RG ré ga xubng thim héi
"Thua ban quy", ga mai noi,

"To6i yén tdm hon khi & trén sao"

cin dé phong nhiing tinh ban vu loi

Chu giai

hen: con ga mai

roosted — to roost: ngt, dau dé ngt (ga)
hungry fox: con cao doi

down below: & phia duéi

on the search: dang tim kiém (cdi an)
perch: céi sao, cai canh cay chia ra
coaxed — to coax: tan tinh, d6 ngot

to descend: di xubng

to feel more secure: cam théy an toan hon

interested friendship: tinh ban vu lgi

96



7. The cat and the fox

The Fox said "I can play when it fits
Many wiles that with man make me quits."
"But my trick’s up a tree!"

Said the Cat, safe to see
Clever Fox hunted out of his wits.

TRUST TO SKILL RATHER THAN WIT
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Meo va cao
Cao khoe "Toi biét hang trim manh khée hay
Ngudi dudi bat kiéu gi cling thoat dude ngay"
"Con t6i chi biét tréo!" — Méo nhay

Lén cdy cao an toan va thay
7 2 \ A \ gl o A
Cao chang con 16i nao khi bi bia vay

TRAM HAY KHONG BANG TAY QUEN

Chu giai

when it fits: khi thich hop

wile: muu meo, tro lua

quits: hoa (khong bi thua)

trick: muu meo, thi doan
hunted: bi san

clever: khon

wit, wits: su tinh ranh, tri khén
to trust: tin nhiém, tin tudng vao
skill: ky nang

rather than: thay vi, hon la
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8. The Fox and the Crow ”

Said sly Fox to the Crow with the cheese,

"Let me hear your sweet voice, now, do please!"
And this Crow, being weak,

Cawed the bit from her beak.

"Music charms," said the Fox, "and here’s cheese."

BEWARE OF FLATTERERS




Cao va qua

Cao gian tan tinh qua dang ngdm ph6 mat
"Qua 0i, giong ban tuyét voi, xin hay hat"
Qua ngbe nghe 15i cdo moi
Mé miéng, ph6 mat tudt roi
Cao noi: "Nhac hay, lai dudc ngay ph6 mat."

HAY DE PHONG NHUNG KE XU NINH

Chu giai

sly: gian gido

cheese: pho mat (pho mai)

sweet voice: giong ngot ngao

being weak: 1a dita yéu kém (6 dy 1a vé tinh than, tri tué)

cawed — to caw: kéu (nhu qua)

bit: m4u, miéng

beak: md; cawed the bit from her beak: ha miéng kéu lam tudt
miéng ra khéi mé

beware: hiy dé phong

flatterer: ké xu ninh
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9. The fox and the mask

A Fox with his foot on a Mask,
Thus took the fair semblance to task.
"You'’re a real handsome face;
But what part of your case
Are your brains in, good Sir! let me ask?"

MASKS ARE THE FACES OF SHAMS
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Con cao va mat na

Chiéc mit na tréng gibng y ngudi that
Cao ta dat chan 1én trén, hoi van:
"Mat ngai trong dep lam sao
Nhung 6c ngai dé€ chd nao
Trong cai khung ctia ngai, thua cai mat?"

MAT NA LA GIA MAO

Chu giai

mask: mat na

semblance: su tréng gibng, 1am ra vé

handsome face: mat dep

part: phﬁn, b6 phan

case: & day co6 nghia la cai khung, cai hop, cai vo
brains: nao, dau 6c

masks are the faces of shams: mét na la mit ctia su gia mao
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SACH SPUTNIK: POC LA THICH!

Ta sach Sputnik 13 tuyén tip nhiing sach hay néi tiéng danh cho
hoc sinh, ¢ vé toan hoc l14n ngoai ngit, van hoc, lich st, v.v. Duéi day
13 mét s6 vi du. Xem chi tiét & dit mua tai: http://sputnikedu.com
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