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TiIMPOC TRONG sO NAY

Chuyén muc k ngtoin ggiéi thiéu bai viét
+vénha toan hoc ngudi Phap Michel Talagrand, chii
nhan cia Gidi thudng Abel nim 2024, cing mot s6
déng gop néi bit ciia 6ng. Va trong chuyén muc
tiép tuc cudc trd chuyén giita
hai nha toin hoc Terrence Tao vi Steven Strogatz
xung quanh ciu hoi Thé ndo 1a todn hoc tot.
Chuyén muc] Banhog moi cac ban dén véi
phin tiép theo ciia ciu chuyén dai vé hinh hoc phi
Euclid. Ciing lién quan dén cha dé lich st, bai viét
trong chuyén muc[Qudn toan sé dira ching ta di
cim cau tra 16 cho cau hoi Ai Ia nha todn hoc dau

tién lam bdo cdo bing tiéng Anh § Viét Nam.

Chuyén muc Tim hiéu Khoa hoc c6 bai viét gidi
thi¢u vé Thau kinh Fresnel va nhiing iing dung caa
né it théky 19 dén nay.

Trong chuyén mucfToanici Bi) cic ban doc nho
tu6i c6 thé tiép tuc tim hiéu vé phép ddi hinh va
cong thiic tinh dién tich, cing thim tif Xuan

Phong chuin bj cho gidi béng d4 ciia cdc thé/dan
trén hon do ky la. Cing danh cho cic ban nho,
chuyén muyc Vui ciing I’_ijhudng din lam nhiing
chi€c quat d6 choi don gian tif nhiing vic liéu dé
kiém nhu que kem hay v chai nuéc. o
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L[ : ) s6 nay gidi thi¢u mot s6 bai toan
rong ky thi todn chung Nam Phi - Estonia 2023

Mui céc ban ciing doc!
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PIEU GI TAO NEN TOAN HQC TOT (Phan 1)

(Ngudi dich: Nguyén Dang Khai Hoan va Nguyén Khanh Hung)

Strogatz: Ching ta hdy quay lai véi bai bdo
ctiaanh. Khianh viét ng, trong thdi diém kh4
s6m cla sy nghiép, khong hin lic méi bit
diu nhung dai khdi thé. Tai sao lic 4y anh
nghi viéc dinh nghia thé nio 1 todn hoc tét
lai quan trong?

Tao: A, t5i nghi... Tai thoi diém do, i da
bitr diu hudéng din nghién citu sinh, va téi
dé€ ¥ ring c6 mét vai quan niém sai lim vé
viéc cdi gl 1a tdt hay cdi gi khong. Téi cting da
néi chuyén v6i mot vai nhi todn hoc trong
cdc linh vyc khdc. Céc linh vuc khdc nhau cé
déng gép khic nhau cho todn hoc, thé nhung
theo mét nghia nio d6 ching ta deu dang
nghién cttu cling mét nganh.

Déi khi ai d6 1én tiéng khién t6i thdy khéng
hailong, nhu: “Loai todn hoc niy chi c6 iing
dung g, vi viy né cha c6 gid tri ndo.” Hoic
13, “Chitng minh nay qud phic tap; do d6
né ching cé ich gl,” hay nhing ciu tuong
w thé. Hoic ngugc lai I3, anh biét ddy, kiéu
“Chiing minh ndy qué tim thudng, nén né
v0 gid tri...” Nhitu ngudi khd hgm hinh, cé
phin t6 vé, d6i khi t6i mudn chéng lai ho.

Theo kinh nghiém ciia t6i, loai todn hoc tét
nhit dén khi ta c6 thém mét quan diém, mée
cdch suy nghivé todn hoc, hay tit mét ngudi &
linh vuc khdc vadp dung né vio vin d¢ mi ta

quan tim. Vi viy kinh nghiém cta t6i [3 lim
sao st dung todn hoc mét cich thuin thyc,
1am sao vin hanh né, dieu niy rit khic so véi
nhiing cdi nhu “mot cich lam todn dting din
duy nhat”. Toi d4 cdm thdy ludn diém niy cin
dugc dua ra, 13 thuc sy ¢6 nhigu céch d€ lam
todn, trong khi todn hoc vin théng nhit.
Strogatz: D6 thit 1a mét sy hé 16, bai vi t6i
did tiing ty thic mic, nhu trong phin giéi
thidu d4 d& cip dén rdt nhitu nhinh todn
hoc khic nhau ma anh d4 khim phé, thim
chi t6i con thi€u mot vai nganh. Toi cé thé
nhé ring, chi vi nim trude, cic cong trinh
cia anh lién quan dén cic bi 4n clia déng luc
hoc chit luy, lidu ring mot vai phuong trinh
nhit dinh ma chiing ta nghi 13 di: t6t dé xip
xi cde chuyén dong ctia nude hay khong khi.
Téi khong mudn di siu vio chi tiét, toi chi
mudn néi ring moi ngudi nghf anh nghién
cttu ly thuyét s6 hay giai tich didu hoa, va bit
chgt anh lim viée véi cc ciu hoi trong dong
luc hoc chit lvu. Tai biét, d6 12 cdc phuong
trinh dao him riéng. Nhung c6 vé nhiing
m&i quan tim rdng rii ciia anh lién quan dén
su phéng khodng chdp nhin céc quan diém
khic nhau, cic ¥ tudng gid tri khdc nhau tit
tdt cdc cdc cdch 1am todn tét.

Tao: Téi di quén nhic dén didu ndy, nhung
¢ hai kiéu lam to4n: kiéy nhim va kiéu cdo.

! Nguén: “The Joy of Why” — mt chuyén muc cia Quanta Mag.

mabkes-for-good-mathematics-20240z01/.
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4zine h“?ﬂ/www.quantamagazine.org/wlmt-
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Cio 12 kiéu bi€t mot {t veé moi thit, cdn nhfm
13 biée mot thit rit rit siu. VA khong c6 cdiloai
ndo 1 t6t hon ci, ho bé trg cho nhau. Nghia
13, trong todn hoc, anh cin mot sd ngudi rit
siu trong mdt linh vurc, vi ho tudng tin mét
chuyén nganh. Vaanh cting cin nhiing ngudi
c6 thé thiy cic két ndi gitta nganh nay va
nginh khdc. Toi chic chin ty nhin minh 13
cdo, nhung tdi Jam viéc cling véi rdt nhieu
nhim. Céng trinh ma t6i tt hdo nhét thudng
12 hop téc ki€u nhu viy.

Strogatz: Ving, ho c6 nhéinraholanhim hay
khong?

Tao: A, vai trd thay déi theo thdi gian. Kiéu
nhu, mét vii sy két hgp ma & d6 t6i la nhim
va ngudi khic 1 cdo. N6 khong phii kiéu cd
dinh, anh biét 46, né khéng nim trong DNA
ctia anh.

Strogatz: A, thi vi thit. Ching ta ¢6 thé
chon mét; hojc chiing ta c6 thé khodc ca hai
chiéc do.

Thé céc phan hbi véi bai bio dy thoi diém
d6 thi sao? Moi ngudi c6 néi gi lai v6i anh
khong?

Tao: N6i chung tdi nhin dugc sy phén hbi
khi tich cuc. Y tbi 13, Tip san ciia Hoi Todn
hoc My khéng phii [ mét tap chi dugc biét
dén rong rai. Va thyc ra t6i cing ching néi
gl qud gly tranh cii. Bén canh dé, trong cic
phuong tién truyén théng thoi dé, c6 1é mot
vai blog todn di ding, nhung biy gi& khong
c6 Twitter. Ching c6 ditu gi lam né trG nén
phd bién dugc ca.

Toi ciing thdy cic nha toin hoc khéng uu
tién bo vén thdi gian va tri lyc cho viée diu
cd. Dai khéi, mo6t nha todn hoc khic tén
Minhyong Kim d4 dua ra mdt phép in du
riing véi céc nhi ton hoc, sy tin nhiém gidng
tién t¢ viy. Néu ban chiing minh cdc dinh ly
v thé hién ring minh hiéu v& chi1 dé d6, ban
dang tich trit loai tién bac uy tin trong ngin
hang. Vakhi ban cé dt tien, ban cé thé c6 kha
ning diu comotchitbing cich trénéntdra

Tt
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triét Iy v n6i nhing didu c6 thé 13 dang thay
vi nhtng gigb'z.{h 6 thé thuc su chirng minh.
Nhung ching ta c¢6 xu huéng thin trong,
vi khéng mudn rit qud s6 tién trong ngin
hang. Anh biét dd, chiing ta khong mudn
hiu nhu moi cong trinh chi mang tinh suy
dién va chi mot phin trim 1 cdc ching minh
thyc su.

Strogatz: Ving, tdi c6 thé& hiéu dugc dieu 4y.
Nhizu nim di trdi qua, chiing ta dang néi vé
ditu gl nhi? Pa hon 15 nim rdi ddy.

Tao: Ving, thoi gian tr6i mau thit.
Strogatz: Quan diém cia anh c§ thay déi
khong? Cé ditu gi d6 chiing ta cin xem lai
khong?

Tao: Vin héa toin hoc dang thay d6i khd
nhitu. Toi d4 titng ¢6 mot tim nhin rong déi
véi todn hoc, va biy gi& t6i thim chi con thdy
rong hon.

C6 mét thi du cu thé: Cic chitng minh dugc
su hé trg tit mdy tinh vin con gy tranh cii
vio nim 2007. C6 mot gia thuyét ndi tiéng
dugc goi la gia thuyét Kepler, lién quan dén
c4ch hiéu qui nhit dé sip x€p cic qui béng
don vi trong khéng gian ba chiu. Va c6 mét
cich sip xép tiéu chudn, t6i nghi né dugc goi
1 cich sip xép trung tdm hinh khéi hoic gi
d6, ma Kepler phong dodn d6 la cich sip x€p
tt nhit c6 thé.

Ditu niy cuéi cting di dugc gidi quyét,
nhung chitng minh dugc hé trg rit nhitu
b&i mdy tinh. N6 khd phic tap, vi [Thomas]
Hales cudi cting di thuc sy tao ra ci mot
ngdn ngt mdy tinh dé chinh thitc xic minh
15i giai, nhung né khéng dugc chip nhin
nhu mét chiing minh thuc sy trong thdi gian
dai. Tuy viy, su kién ndy minh hoa r6 ring
cho tinh giy tranh cdi cia mot 16i gidi cin syt
hé trg ctia mdy tinh.

Trong nhitng nim qua, di cé rit nhitu vi
du khdc ngoai sy kién ké trén, trong d6 con
ngudi di cé thé quy din mét vin d& phirc
tap vé mdt thit cin mdy tinh dé kiém tra. V2
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rdi sau d¢ mdy tinh thuc sy da gitp d6 hoan
tit cong vic. Chiing t6i di phit trién c4c
cich thire dé lam ditu nay mot cich ¢é trach
nhiém. Ban biét ddy, nhu viée lam sao cong
khai mi, d& lidu, cich kiém tra va nhitng thi
lién quan dén mi ngudn ma, v.v. Va hién nay,
cdc chitng minh ¢6 sy hd trg clia mdy tinh da
duge chip nhan rdng rii.

Biy gio, t6i nghi, sy thay déi vin héa tiép
theo s€ 13 liéu cic chting minh do AT tao ra
6 dugc chdp nhin hay khéng. Hién tai, cdc
cong cu Al chua dacdén trinh docéthéraora
chting minh dé thyc SU ning cao cdc nghién
ctru todn hoc. C6 thé cic bai tip vé nha &
trinh d6 dai hoc, chiing 6 thé giai quyét
dugc, nhung chiing vin chua dat dén trinh
dé nghién ciru. Tuy vy, d&n mét khoing nio
dé, chung ta s& bit diu thdy cdc bai béo c6
sy hd trg ctia AT xudt hién vi sé c6 mot cudc
tranh luin.

Dong chiy clia vin héa todn hoc cting d4 thay
dditheo métss huéng. Trélai nim 2007, chi
mot s it cdc nha todn hoc cong bé tien in
phidm trude khi xudt ban. Cdc tic gia sé git
khu khu tién 4n phdm ctia minh cho dén khi
nhén dugc thong béo chdp nhin tif tap chi.
Sau d6, ho méi c6 thé chia sé.

Nhung biy gid moi ngudi deu dua bai viée
clia minh lén cdc mdy chii cong coéng nhu
arXiv. Cé nhitu sy c6i mé hon trong viéc
ding video vi bai trén blog, vé ngudn gdc ctia
¥y tudng clia mot bai bdo. Béi vi moi ngudi
nhin ra ring di€u niy khién cong viéc c¢é anh
hudng va tic d6ng manh mé hon. Néuban cg
ging khong cong khai tic phdm cla minh’ vi
gitt bi mt v& né, né sé khong gly dugc tiéng
vang lén.

Todn hoc di trd nén hgp tic hon nhitu. Ban
biét ddy, 50 nim trudc, t6i c6 thé néi ring
phin 16n céc bai bio t’oén l’:QC la iﬁa n.uf?t té.c
gid. Hién nay, chic chin phan nhitu lai 14 hai,
ba hoic bén tic gid. Va méi diy, ching ta d4
c6 thé bit diu thiy nhfrng dy 4n thuc sw lén
nhur digu vin thudng dién ra trong cdc khoa

hoc khéc, anh biét ddy, nhu hang chuc, hing
trim ngudi cong téc. Pitu dé vin con khé
khin d8i véi todn, nhung téi nghi ching ta
s& dat dugc.

Ddng thdi, todn hoc dang trd nén lién nganh
hon nhigu. Ching ta dang lAm viéc nhizu
hon véi céc linh vuc todn hoc khéc nhau hay
thim ch{ [a cdc nginh khoa hoc khéc. Va nhg
cd internet, chiing ta c6 thé cong tic v6i moi
ngudi trén khip thé gisi, cich chiing ta lim
todn thuc sy dang thay déi.

Téi hy vong trong tuong lai chiing ta s& ¢6
thé tin dung dugc cong ddong toin nghiép
du nhiéu hon. Cé nhiing linh vuc khéc nhu
thién vin hoc, noi cic nha thién vin hoc
tin dung rdt nhiéu tir céng ddng thién vin
khéng chuyén, ching han nhu, anh biét ddy,
rét nhitu sao chéi dugc tim thdy b&i nhiing
ngudi nghiép du.

Nhung d6i véi cic nhi ton hoc, c6 mot s8
linh vuc toin hoc biée lap nhu l4t gach, l4t
gach hai chitu hay ph4 cic ky luc v& viéc tim
s8 nguyén t8 ma nhiing ngudi nghigp du
cd thé déng gép va ho dugc hoan nghénh.
Nhung vin con rit nhitu rio can. Trong hiu
hét cdc chuyén nganh, ngusi hoc cin duge
ddo tao bai bin, ciing nhu phai duge trang
bi nhting tri thic mang tinh ban cht, cho
nén khoéng thé no huy déng duge mét céng
déng l6n tham gia. Nhung dieu niy c6 thé
thay déi trong tuong lai. C6 I¢ tic déng ctia
Al cho phép cdc nha toin hoc nghiép du
déng gop mét cich c6 y nghia cho todn hoc.
STROGATZ: Ditu ndy rit thi vi. V1 viy,
nhitng ngudi nghiép du c6 thé, véi sy trg
giup ctia AL diit nhting ciu héi méi hitu ich
hojc gitp khim ph4 8t cic cau hoi hién ¢4,
dai loai nhu viy?

TAO: Téi thdy 6 nhitu phuong thic khic
nhau. Ching han, hién nay ¢ nhitng dy 4n
dé hinh thite héa cic chitng minh cic dinh
Iy 16n bing nhiing cdng cu dugc goi 1a trg ly
ching minh, gidng nhu ngdn ng mdy tinh
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c6 thé xdc minh 100% ring mot dinh ly c6
ding hay khéng hay di dugc ching minh
hay chua. Digu ndy thuc sy tao ditu kién cho
su hgp téc quy mé 16n trong todn hoc.

Trudc diy, néu ban cong tdc véi 10 ngudi
khdc dé chiéing minh mot dinh Iy vi mbi
ngudi déng gop mét bude thi moi ngudi
phai x4c minh l4p luin cta nhing ngudi
khéc. B&i vi vin d& clia todn hoc la néu mét
buéc mic 18i, toan bd moi thit ¢ thé sup dé.

V1 viy, ban cin syt tin twéng, vi do d6 dieu
niy gly cin tr& su hop téc thuc sy & quy mod
16n trong todn hoc. Nhung hién nay, di c6
nhing vi du thanh céng ve viéc céc dinh ly
16n dugc hinh thirc héa § nhitng cong dong
16n, tdt cd bon ho khong biét nhau, khong tin
wdng 1in nhau, nhung cling giao tiép thong
qua viéc tii [én kho luu trit Github hoic cic
hé théng tuong ty, ching han nhu, ching
minh cdc budc riéng 1€ trong toan lip luin
16n. Va phin mém chiing minh hinh thitc s€
xéc minh moi thiy, nén ban khéng cin phailo
ling ve d6 tin cdy. Vi vay, ditu niy dang kich
hoat céc phuang thitc cong tdc mdi mi trude
d4y ching ta chua titng thiy.
STROGATZ: Thit thia vi khi nghe dugc
tim nhin ctia anh, Terry. D6 1a mot ¥ tudng
hdp din. Anh di nghe néi vé cong dan khoa
hoc, nhung tai sao lai khéng phéila cong din
todn hoc chi?

Nhung tdi chi thic mic, c¢6 xu hudng nio
khién anh lo ling khéng, ching han nhu
chitng minh dugc hd trg bsi mdy tinh hoic
chitng minh do AT tao ra? Liéu chdng ta cé
biét ring mot s6 két qua nhdt dinh 12 ding
nhung lai khéng hiéu tai sao?

TAO: D6 2 mét vin de. Y t6i 13, né dalamot
vdn dé ngay ca trudc khi Al ra doi. Vi viy, c6
nhitu linh vize ma céc bai viét vé mét chi de
ngay cing dai hon, hing trim trang. Vatoihy
vong ring nguoc lai, Al thyc sy c6 thé gitip
don giin héavind cé thé gii thich ciing nhu
chitng minh.
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Vi vdy, di cé phin mém thir nghiém, ching
han nhu néu anh ldy mét ching minh di
dugc hinh thic héa, anh thuc sy c6 thé
chuyén d6i né thanh mét tai liéu tuong ting
ma con ngudi cé thé doc dugc, noi ta cé
chiing minh v thiy cdc budc gidi. Néu c6
mdt ciu anh khong hiéu anh c6 thé nhidp
dip vio né va né sé m& rong thinh cic bude
nhé han. Téi nghf ta cing ¢4 thé sém c6 moe
chatbot AT ngbdi canh trong khi dang xem xét
ching minh, né c6 thé dit ciu hoi va c6 thé
gidi thich tirng budc nhu thé 13 vic gia. Toi
nght ching ta d4 rdt gin véi dieu do.

Cé nhiing lo ngai. Ching ta phi thay déi
cich gido duc hoc sinh, dic biée 1A vé céch
giao bai tip v& nha truyén thdng hién nay,
gan nhu nhting cong cu AT c6 thé erd 15i ngay
lp tic nhitu ciu hoi thi tiéu chuin. Vi vdy,
chiing tacin day chohoc sinh nhitngky ning
mdi, nhu cich xic minh xem két qui do Al
tao ra c6 chinh xdc hay khong, v cdch duara
v kién khéc.

Va chiing ta cé thé thdy sy xudt hién ctia mot
khia canh thyc nghiém hon trong todn hoc.
C6 vé nhu todn hoc gin nhu hodn toan mang
tinh Iy thuyét, trong khi hiu hét cdc nganh
khoa hoc deu cé ci thinh phan Iy thuyét va
thuc nghiém. Cudi cling, ching ta cé thé
c6 nhitng két qui ma lan dau tién chi duge
chiing minh bing médy tinh va nhu anh néi,
chiing ta khéng hiéu. Nhung sau khi ching
ta c6 dit liéu ma Al vi cdc chitng minh do
miy tinh cung c4p, ching ta c6 thé tién hanh
th nghiém.

Bay gidy c6 mét chit todn hoc thyc nghiém.
Ngudi ta nghién citu nhiing tip dt liéu 16n
vé nhidu tht khic nhau, ching han nhu cic
dudng cong eliptic. Nhung né cé thé trd nén
16n hon nhigu trong twong lai.
STROGATZ: Anh c6 cdi nhin rit lac quan
kh4 gidng t6i. N6 khong gidng nhu thdi
ky hoang kim trong qud khit. Néu tdi nghe
khong nhim thi anh nghf ring s& con rit
nhieu dieu thd vi & phia trudc.
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TAO: Ving, rit nhitu cong cu cong nghé méi
6 tinh niing rit cao. Y t6i I, Al néi chungcé
nhitu wvu vi nhugc diém phtic tap. Déi véi
bén ngodi khoa hoc, né 6 rit nhitu kha ning
8ly gidn doan cho nén kinh t&, hay quyén s&
hru trf tug, v. Nhung trong todn hoc, tbi
nght phin trim 8t cao hon nhitu cic linh
vuc khidc.

Va anh biét ddy, internet thyc sy d4 thay déi
céch ching ta 1am todn. Ban thin cdng téc
véi rit nhiu ngudi & nhitu linh vc khic
nhau, t6i khéng thé lam didu niy néu khéng
6 internet. Thuyc t€ 13 t8i cé thé truy cip
Wikipedia hojc bit c trang web nio tuong
tu dé bit dau hoc mét chir d&, hoic t6i c6 thé
gtti email cho ai d6 va chiing t8i c6 thé cong
tdc truc tuyén. Néu t6i phii laim nhiing viéc
theo kiéu c@i, noi téi chi c6 thé néi chuyén véi
moi ngudi trong khoa clia minh va st dung
thu tin cho moi viéc khic, thi t6i khong thé
lam todn nhu by gid.

STROGATZ: O, ving. T6i phii cin nhdn
manh nhiing gi anh vira néi, bdi vi t6i chua
bao gi¢y ngh trong mét triéu nim nifa toi sé
nghe diéu ny: Terry Tao doc Wikipedia dé
hoc toin?

TAO: D6 thudng 12 ltic bit dau. Y téi khong
phai lic nio cing la Wikipedia, ma chi la fié"
1y tir khéa, sau d6 t6i sé thuc hién tim kiém
chuyén nghiép hon trén MathSciNetb hoic
moét s8 cd s da liéu khdc. Nhung ding viy,
t6i c6 doc Wikipedia.

STROGATZ: D6 khong phai la mée 16i chi
trich, thd thét, tdi cting lam diéu twong ty.
Néu c6 bt ky 16i chi trich n2o vé todn hoc
trén Wikipedia, thi c6 I déi khi né hoi qud
cao d6i véi ngudi doc né huéng dén, toi ngh‘f
vay. Tt nhién khéng phai luc nf’w c'ﬁng thé,
con tity vao bai viét. Mitc d6 dai chuilg thay
46i rdt nhidu tir bai viée ndy sang bai viétkhdc.
Nhung thit thti vi, t6i thich sy béc bach ndy
ctia anh.

TAO: Y t6i 3, nhiing cong cu nay, ta phiicé

kha ning kiém tra diu ra. Anh biée ddy, Iy do
tai sao t6i ¢6 thé stt dung Wikipedia dé lam
todn I3 vi t6i di da hiéu biét vé todn hoc dé
6 thé ngtri thdy liéu mot bai viée vé todn hoc
trén Wikipedia c6 ddng ngd hay khong. N§
c6 thé trich din mét s8 ngudn va mot trong
s6 ching séla ngudn tét hon cdc ngudn khéc,
Va t6i biét cdc tic gid, clng nhu biét tii ligu
tham khio ndo sé tdt hon. Néu t6i st dung
Wikipedia dé tim hiéu vé mét chti dé ma chua
c6 kinh nghiém ndo thi né sé kiéu nhu mét
bién ngiu nhién viy.

STROGATZ: Viy la ching ta dd néi kh4
nhitu v& dieu gi tao nén todn hoc tét, trong
lai c8 thé cé cho nhitngloai hinh todn hoc tdt
méindo. Nhung cé lé chiing ta nén gidi quyét
cdu hoi: Tai sao dieu niy lai quan trong? Tai
s20 viéc hoc t8t mon todn lai quan trong?
TAO: A, viy, trudc hét, tai sao ching ta lai
c6 céc nha todn hoc? Tai sao x4 hoi ddnh gid
cao cdc nha todn hoc va cung cdp cho chiing
ta ngudn lyc dé lam nhiing gi ching ta lam?
Anh biét ddy, dé la vi ching tatao ra nhitng
gid tri. Ching ta c6 thé ¢6 ng dung cho
thé gi6i thuc. C6 sut quan tim dén tri thite
hay mdt s8 Iy thuyét ma chting ta phér trién
vi cudi cling né s& mang lai c4i nhin sau sic
trong nhiing hién tuogng khic.

Va khong phai tit ci cic phin clia todn hoc
déu c6 gi4 tri nhu nhau. Y i 13, ta c6 thé
tinh todn nhitu vi nhidu hon nita cic chit s6
thip phan cta s6 pi, nhung § mét diém nio
d6, ta khong hoc thém duge ginita. Moi cht
dé déu cin ddnh gid vai trd ctia né vi chang
ta phai phn b6 cdc ngudn lyc. C6 rit nhidu
loai todn hoc. Nhiing tién bd no anh muén
nhdn manh vi quing b4 d& cho ngudi khic
biét, vi nhiing tién bé nio chi nén ngdi im
ling trong mét tap chi nao d6?

Ngay cd khi ta nghi v mot cha d& hoan toin
khich quan vi, kidu nhu, chi ¢ ding hoic
sai, chiing ta vin phai dua ra sy Iya chon.
Anh biét d4y, chi bsi vi thi gian la tdi nguyén
httu han. Sy tap trung 13 i nguyén hgu
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han. Tign bac 1A tAi nguyén hitu han. Vi viy,
nhiing cdu hoi ndy luén quan trong.

STROGATZ: Ving, rit thii vi khianh d& cip
dén viéc quang bd, vi d6 12 dic diém khic
biét trong cong viéc cia anh. B&i anh cfing
da rit nd luc dé 1am cho todn hoc trd nén
dé tiép cin véi cong chiing théng qua blog
ctia minh, qua céc bai vi€t khdc nhau anh da
viét. Toi nhé da thio luin v& mért bii viét ma
anh viét trong tap chi American Scientist vé
su phd quét va  twdng d6. Tai sao viéc lam
cho todn hoc trd nén dé tiép cin va dé hiéu
cho c6ng chiing lai quan trong? Muc tiéu clia
anh Ia gl khi anh c6 ging lam digu dy?

TAO: N6 xiy ra mot cdch khd ty nhién. Diu
st nghiép clia t6i, World Wide Web vin rit
méi, vi cic nhi todn hoc bit diu c6 cic trang
web véi nhitu ndi dung khéc nhau, nhung
khéng cé nhitu thu myc trung tim. Trude
khi c6 Google va cic cong cu tim ki€ém khdc,
viéc tim cdc ngudn ti nguyén ci nhin thuc
sur 1a khé khin.

Vi viy, tdi bit dau tao ra nhiing the muc nhd
trén trang web clia minh. V2 téi ciing tao cic
trang web cho céc bi bio chia riéng t6i, va toi
viét mot s6 binh luin cho ching. Ban dau,
ditu d6 nhim dén lgi ich chia bin thin tdi,
né don gian chi 12 mdtcongcu td chite, chidé
gitip toi tim thiy cic thit minh cin. Nhu mot
sut khuyén mii, né cong khai cho moi ngudi,
nhung t6i méi la ngudi st dung chinh cua
trang c4 nhin nay.

Nhung t6i nh rét 1, c6 mot Ian khi t6i viét
mot bai béo va téi ding né lén trang web. Toi
¢6 mot trang con goi 12 “C6 gl méi?” Va téi
chi ghi riing, “Pay 1a mot bai béo. Trong dé
¢6 mot cdu hdi ma ti vin chwa thé tra 10,
va t6i khéng biét cich gidi quyétné.” Toi chi
Jam mot binh ludn nhé nhu thé. Nhung sau
d6 khoing hai ngay, toi nhin dugc mot email
néi, “O, t6i chi dang ngd qua trang cht clia
anh. Toi bi€t ciu tri 18i cho ditu ny, Cé mot
bai b4o sé gidi quyét vin d& clia anh.”
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WA didu d6 lam cho t6i nhin ra, trude hét,
1 thyc sy cé ngudi dang truy cip vio trang
web ctia t6i, ditu ma t6i thyc sy khong biét.
Nhung si tuong tdc d6 véi cong ddng thuc
sut c6 thé — ving, né c6 thé gitp toi truc tiép
gidi quyét cdc cau hoi clia minh.

C6 mét quy ludt goi I “dinh lujt Metcalfe”
trong mang ludi, anh biét, néu anh c¢6 n
ngudi, vi ho deu néi chuyén vé6i nhau, cé
khoing n? két ndi gitta ho. Va vi vdy, cing
nhitu cong chiing thi dién din noi méi ngudi
c6 thé néi chuyén véi moi ngudi khic cang
16n. Do d6, cing nhitu két nditiém ninganh
6 thé tao ravi cang nhiéu didu tSt dep cé thé
xdy ra.

Trong sy nghiép cta toi, rdt nhiéu khidm phd
3 t&i d4 tim ra, hodc cdc két ndi mi t6i di
thuc hién I3 do sy tinh ¢ khéng mong doi
trude. Toan bo tri nghiém trong su nghiép
clia t6i néi ring nhidu két ndi hon thi nhitu
dizu t6t dep xiy dén hon.

STROGATZ: Téi di nghi téi mét vi du
tuyét voi vé digu anh vita d& cip, nhung toi
mudn nghe anh ké chi tiéthon. D6 1a nhiing
hgp tic ma anh d4 ¢6 véi nhiing ngudi trong
linh vuc khoa hoc d liéu, du 4n quan tim
dén cic cau hoi lién quan dén chup inh
cong hudng tir, MRI. Anh c6 thé chia sé cho
chiing t6i thém mét chit v& ciu chuyén dé
duge khong?

TAO: Ving, khoing nim 2006, 2005, néu
khéng nhim. VAo thdi di€ém dé, c6 mét
chuong trinh lién nganh & UCLA v& phin
tich hinh hoc da ty 1§, hoic diéu gi d6 tuong
ty nhu thé, noi ho két hgp cdc nha todn hoc
thulin tiy quan tim dén loai hinh hoc da ty
1& theo céch ctia riéng ho, va nhitng ngudi c6
sin cdc vin de lién quan dén dit liéu cu thé.
Luic 4y, t6i vita méi bir dau 1am viée trén mot
s6 viin d& trong Iy thuy&t ma trin ngiu nhién,
vi thé tai dugc biét dén nhu mot ngudi cb thé
thao tdc v6i cdc ma trin. VA t6i dd gip mot
ngudi quen, Emmanuel Candés, v khi dd
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anh dy i vige & Vién cong ngh¢ California
(Cal'lech) ngay gin UCLA. Anh ta cling vdi
Mot ddi wdc khic, Justin Romberg, ho di
phét hién ra hi¢n wrgng ky la,

Ching han, ho xem xét cdc hinh inh MRJ,
nhung ching rdt cham, D& thy thip da hinh
anh ¢6 d6 phan gidi thuc sy cao ctia co thé
con ngudi hoje dir dé c6 thé phét hi¢n dwgc
khdi u hojic bit ky dic diém y té quan trong
N0 m ta mudn tim, thudng phii mit vii
Phitvi mdy phai quét et ci c4c g6c dd khdc
nhau rbdi tdng hop det licu, Va ddy thyc sy Iy
métvin d&, bdivi véi ré nho ching han, ngbi
yén ba phic trong mdy MRIIA ci mot vin de.
Vi vy, ho dang thir nghi¢m mot cich khic,
st dung moe chie dai 58 tuyén tinh. Ho hy
vong s& ci thién hiéu suit tdchon 10%,20%.
Anh biée ddy, hinh anh sic nét hon mdt chie
bing cdch tinh chinh thuit todn tiéu chun.,
Thuit todn tiéu chuin dugc goi la x4p xi binh
phuong t8i thiéu, con ltc dé ho dang lam
mot viée khéc, goi Ia t8i thidu héa bién phin
toan phin. Nhung sau dé, khi ho chay phin
mém mdy tinh, ho d t4i tao dugc hinh inh
thif nghiém gin nhu hoan hio. D6 I3 mot cii
tién 16n, rdt 16n. Nhung ho khong thé gidi
thich di¢u nay.

Emmanuel ¢6 tham gia chuong trinh ndy vi
chiing t6i dang trd chuyén trong tiéc tra hay
dai logi thé. Anh dy vira d& cip dén didu nay
va thuc ra, suy nght diu tién cfa t6i 13 anh
chic chin dd mic sai [im trong tinh todn clia
minh, ring nhitng g anh 4y dang néi thyc
té 12 khong thé xdy ra. VA t6i nhé khi v nha,
dém dé t6i di c6 ging viét ra mot ching
minh ring nhting gl ho dang thdy khéng thé

thyc si xay ra. Nhung rbi dugce m’fa ‘fh itng,
t()i. nhin ra minh di dua ra mot gia dinh sai
Iam. Sau dé t6i phdt hién riing ditu :i): thuc
suf ¢6 thé ding. Toi da dm ra dicu cé théla lyi
gidi thich, vi sau d6 chiing t6i lam viée ciing
nhau vi thuc sy di tim ra mét ciu tra 1o hgp
Iy. Cudi cling chiing t6i cong bd né.

Khi chiing t6i lim dieu d6, moi ngudi nhin
ra ring c6 nhiéu tnh hudng khic ma anh
phai thuc hién mot phép do thudng yéu ciu
ritnhitu @t li¢u vi trong méesd trudng hop,
anh c6 thé ldy lugng d@ liéu nhé hon nhidu
ma vin dat dugc kée qui c6 do phién gidi thuc
U cao.

Viviy, hién nay, cic méy MRI hién dai ching
han - métlan quée erudce day mét ba phae gioy
c6 thé chi m4t 30 gidy nhd c6 phin mém niy,
thuit todn nay d dugc cdi cing hay ma héa
cltng vio mdy.

STROGATZ: D6 Ia mét ciu chuyén tuyét
dep va tuyge voi. Y e8i 13, né thé hién todn hoc
dang thay d6i cudc séng, theo nghia den, nhu
trongvidy vé hinh inh y té. Toi thich su tinh
cd clia né vi sir ¢di mé cita anh, anh biét dy,
khi nghe y twong nay va sau d6 nghi, “dieu
ndy la khong thé, t6i c6 thé ching minh né.”
Va 181 nhin ra, thue ra 3 ¢4 thé. Thit tuyée
vdi khi thdy todn hoc c6 nhitng tic dong
nhu thé,

Dugc rdi, t6i nght da dén luc chiing ta ditng
lai, Terry. Toi thyc sut rdt vui khi dugc thio
ludn v& ban chit cia todn hoc t8t véi anh.

Cim on rdt nhidu vi d4 tham gia cling chiing
t6i ngy hom nay,

TAO: Ving, rit han hanh,
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6i Toan hoc Viét Nam

Tap chi Toan hoc cho moi nguoi

Tap chi Pila mét &n phdm cla Ho6i Toan

hoc Viét Nam, v6i muc dich quang ba Toan
hoc t6i cong déng. Ai dugc xuét ban hang
smoomi i | ( thang, va dugc in mau toan b (k& tur thang
. 1/2020). Tap chi mang vé dep toan hoc,
kién thic toan hoc t6i moi nguodi qua cac
chuyén muc da dang véi cac ndi dung

phong phd, than thién va nhiéu mau sac.

Chung t6i hy vong rang méi doc gia, tir tré

em t6i ngudi 16n tudi, véi cac kién thic vé

0Tk T i

Toan hoc khac nhau, déu tim duoc nhimg
diéu ly thu vé Toan hoc cuing nhitng ich Ioi

clia nd, qua céac chuyén muc phu hop trong £

f | : Pi cla ban

ﬁ Pi.edu.vn




PHEP DOI HINH VA CONG THUC
TINH DIEN TICH
Phén II1: Phép dsi hinh (tiép theo)

NGO VAN MINH, PHAN NGOC MINH VA NGUYEN THI NHUNG

3. Phép quay

Mot trong nhitng phép doi hinh cting rit hay
gip trong thuc t& 1 phép quay. Phép quay
xoay mét hinh xung quanh mét diém c8 dinh
cho trude duge goi la tim quay.

Hinb 1

& hinh minh hoa trén, ta d4 quay hinh tam
gidc theo huéng ngugc chitu kim dong hd
dén mot vi trf méi. Trong modt phép quay
hinh tity ¥ lu6n c6 mot diém ma hinh d6
quay xung quanh, giéng nhut tim ctia mét
chiéc ddng hd cting véi kim phiit va kim gidy.

10

Trong vi du dwara & trén, diém d6 dugc dinh
ddu bing diém O nhu hinh dudi diy.

Hinb3

Khi mét hinh thyc hién hét mét vdng quay
va tr& vé vi tri ban diu thi né d thyc hién
mdt phép quay 360 dg,

i
i
‘
|
i
|

Hinh 4
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cdn néu quay nita vong thi né thuc hién géc
quay 180 do.

Hinh 5

T d4y ta c6 ngay mdt nhén xét: Mgt phép
quay 180 dg 1z mgt phép doi xiing tam. Méi
diém trong bink mdi luén tuong sing vdi mét
diém trong binb cit ¢ khodng cdch dén tdm
quay bing nhas. :

RN
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[

Hinh 6

Phép quay cting nhu phép phin xa hay phép
d6i xttng tim khong lam thay déi hinh dang
cting nhu kich thuéc cha hinh ban diu va
do d6 khéng lam thay d6i dién tich ctia hinh
dugc quay.

TT

S
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Phép quay dugc tim thdy trong nhigu hoat
déng trong cudc séng: Tréi ddt quay, bénh xe
quay, trd choi vong quay, ...

Hinb1

Duéi diy la vi du va bai tip 3é c4c ban thuc
hanh véi cich doi hinh bing phép quay nhé.
Vi du 3.1: Trong hinh vé duéi d4y, hinh ch&
nhit B thu dugc bing cich cho hinh chi
nhit A quay mot géc 90 do (theo chieu kim

ddng hd) quanh diém O.
PRl T~ ~ 4
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Hinh 8

Bai tip 1: Hiy quay tam gidc sau theo géc
90 d6 ngugc chitu kim ddng hd quanh tim
0.
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Hinh9

Néu cho truéc tim quay O thi tim inh ctia
mét hinh qua phép quay véi tim O khé
nhanh chéng. Tuy nhién cho truéc hai hinh
la anh clia nhau qua mét phép quay, viéc
tim tim quay khong don gidn. Trong mét s8
trudng hop thudn lgi, dga vio mét s8 tinh
chit ctia phép quay, ching ta cé thé “dodn”
dugc tim quay, nhu trong vi du duéi diy.

Vi du 3.2: Hinh vé sau cho biét hinh chi
nhit ABCD dugc quay mét géc 90 d6 theo
chitu kim ddng hd dé thu duge hinh chi
nhit A’B'C'D’. Hay x4c dinh vi trf tdim quay.

D A
A B
- c B
— = T -
Hinb 10

Lvi gidi: Ta thiy 2 diém C va C’ dku la dinh
ctia mét hinh vuéng c& 2 x 2. Do d6 tim

12
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3i 1a mot dinh ctia hinh vuén
uay cfing phai la mot dinh ctia g
36 3& tam quay O dugc cho nhu hinh duéi

day.

5 D A
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Hinb 11

Bai tip 2: Hinh vé duéi déy cho biét tam gidc
ABC dugc quay mot géc 90 d6 cting chitu
kim déng ho dé thu dugc tam giic A'B'C’.
Hiy x4c dinh vi tri tdim quay.

Hinb 12

K:é thic bii viée ndy, cic em cung luyén tip
Phep quay va én lai phép phan xa bing cich
Am vi dy sau nh¢. H s e
Vidu3.3: Ban An d1 viée
mdy tinh d¢ bién d6i hin
ggc.h. Chuong trinh chib,
phén xa theo chizy doch

chigu kim ddng ha.

mét chuong trinh
h anh ctia cdc vien
20 gdm hai thao tic:
odc quay 90 d6 theo

St i skl
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Hinb 13

Néu An muén chuyén tir hinh thi nhit sang
hinh th& hai nhu Hinh 14 duéi diy thi cic
thao tic cin thuc hién nhu thé nio?

Hinb 14

Ly gids: Ta thyc hién cc budc nhu sau:
Buéc 1: Liy inh phin xa ctia hinh Al qua
truc d.

-
+
V__%,, 5,

Hinb 15

Sau d6 xoay inh phin xa quanh tim O mot
géc 90 dé theo chitu kim ddng hd.
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Hinh 16

Buéc 2 : Liy inh phin xa cia hinh Bl qua
trucd.

Buéc 3: Xoay hinh B2 quanh O mdt géc 180
d theo chitu kim ddng ho.

|+ |

l | "
| 1 |
1 I

Hinh 18
Két hgp inh ctia céc hinh cling v6i hinh A2
git vi trf nhyt ¢ ta thu dugc hinh cin tim.
Bai tip 3: Cting véi chuong trinh mdy tinh
& Vi du 3.3, ban Binh lai mudn chuyén sang
hinh thit hai nhu trong Hinh 19 thi phii thao
tic nhu thé ndo?

| |
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Hinh 19

13
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AILA FAN CUA POINAO

GIA DUCONG

Trong chuyén céng tc ctia minh tai hon do
no, mét lin vio cudi tulin, thim tr Xuin
Phong mdi 50 thé din t6i nha minh cungin
mting 1€ m& min gii d4 béng méi cta hon
ddo. Ta biét ring, ngudi din ddo gdm hai bo
toc: bd tdc Trung thuc, ludn néi thit, va bo
toc Lira D6i - luén néi déi.

Ca 50 c8 dong vién nhiér thanh ngdi xung
quanh mét chiéc ban tran, trong khi Xuin
Phong chay di chay lai d€ phuc vu vi dong
thoi kin ddo theo dsi cic thé dan. Tham tit
biét chic chén ring, trong s6 50 thé dan ndy
6 diing 25 thé din I fan clia d6i FC Dira va
25 thé dén I fan ctia d6i FC Chusi, khong ai
14 fan ctia ci hai d6i niy va 50 thé din cling
biét 16 ngudi nio 13 fan ciia d6i nio. Sau khi
d4 ngdi 6n dinh quanh bin tron, méi thé dan
deéu néi: “ngdi bén phii canh t6i 1 mét fan
ctia d6i FC Dira”.

Céc em hiy giip Xuén Phong x4c dinh xem
trong s8 cdc fan ctia d6i FC Dira v trong s8
cdc fan ctia d6i FC Chudi s8 cic thé dan tir
bd tdc Lira Déi cé bing nhau hay khéng?

CHO HOQC SINH NHO TUG]

1. Nha cich mang tré tudi Ly Ty Trong sinh
vio nim ndo, néu biét ring nim d6 ¢6 ch
s6 hang chuc bé hon 9 lan 5o v6i chit s6 hang
trim, v bé hon bén lin so véi chit s6 hang
don vi?

2. C6 ba d6ng bi: déng thd nhit ¢é 10 vien
bi, déng thit hai c6 15 vién bi va déng thy

14

ba ¢4 20 vién bi. Haj ngudi tham gia mét trd
chai nhu sau: méi moe ngudi dén lugt minh
s€ chia mot déng bi bit ky ra thanh hai déng
nhd hon. Ngusi nio khéng thé thyc hién
dugc nude di ti€p theo s& thua. Hoi ai s 1o
ngudi thing: ngudi choi diy tién hay ngudi
chai thi hai?

V
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]

) s 1
3. Sau khi ban Hoa ldy 3 s8 thach trin chiu

ra khéi ly trd sita ciia minh, lugng db uéng

trong ly gidm di chi con = so v6i liic ban diu.

Ban ldy buit da ddnh ddu mitc d6 udng con lai
trong ly. Hoi néu bay git Hoa tiép tuc ldy hét
toan bo s8 thach ra khoi ly trd stta, thi luong
45 udng sé gidm di con bao nhiéu phin so véi
muc dugc ddnh ddu bue da?

4. Cé ba ban Nam, Vi va Minh di vao ritng
choi ltc trdi mua, m&i ban déu mang theo 6
vi ting di mua. Céc ban c6 ba chiéc 6 véi ba
miu khéc nhau 13 ving, do va xanh. C4c déi
Ging di mua ciia c4c ban cfing c6 ding ba mau
nhu viy (mi d6i ing cia mdi ban deu cling
mét mau, khéng cé ban nao di tng hai mau
& hai chan), tuy nhién chi c6 Nam 13 ¢6 ting
vi 6 cling mét mau. CitngvidchaVa deéu
khéng c6 mau xanh, con Minh lai di iing do.
Em hiy xdc dinh mau clia 6 vi mau ctia Gng
ctia méi ban.

5. Trong 16p hoc cé mét thiy gido v mdt s8
hoc sinh c6 mit. Biét ring tudi cha thiy gido
16n han trung binh cdng ctia tudi clia tdt ca
cdc em hoc sinh 3 24 tudi, vA tudi ciia thiy
gi4o16n hon trung binh cdng cia tudi cia tdt
ci nhting ngudi c6 mit trong 16p 12 20 tudi.
Hai trong 16p c6 bao nhiéu em hoc sinh?

6. Khoing c4ch tir lang A tdi lang B la 40
km. Ong Lim di bd véi van t8c khong déi,
khdi hanh tit lang A vio ldc 4h sing v& phia
lang B. Sau khi di bé dugc nita quang dudng,
6ng Lim bi mét ngudi di xe dap cling khai
hanh tir A vio ldc 7h 20 phut dudi kip. Sau
d6 1h, 6ng Lim lai gip mot ngudi di xe dap
thtt hai khdc khai hanh tit ling B vio lic 8h
30. Biét ring vin tdc ca hai ngudi di xe dap
12 nhu nhau. Em hdy xdc dinh vin tdc di bd
ctia 6ng Lam.

R
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TOAN CUA B|

LOI GIAI CAC BAI TOAN,
CHO HOQC SINH NHO TUOI
(S6 1-2 nim 2024)

1. O tiém binh ngot cé bin hai loai binh
donut, loai to vi loai bé. Loai donut to dit
gip ddi loai donut bé. Hai ban Huong vi
Binh cling dén mua bénh donut, Huong
mua 5 chiéc donut loai to va 3 chiéc loai bg¢,
con Binh mua 5 chiéc loai bé va 3 chiée loai
to. Huong phii tri nhitu hon Binh 12 20000
ddng. Hoi gid méi loai donut 13 bao nhiéu
tién?

Loi gidi. S6 tien ma Huong di tri mua dugc
3 chiéc donut loai bé, con s8 titn Binh d3 tra
mua dugc 5 chiée donut loai bé. Hiéu sé gitta
s6 binh d4 mua ciia hai ban I 2 chiéc loai bé,
con hiéu s6 tién phai trd [2 20000 dong. Viy
méi chiéc donut bé gid 10000 ddng, con gis
chiéc donut to 12 20000 ddng.

Dip s8: 10000 ddng va 20000 ddng.

2. Cqu bé Hiing v ¢6 bé Lan hoc ciing mét
16p. Trong 16p hoc clia hai em, s6 hoc sinh
nam nhieu gip déi s6 hoc sinh ntt. Hung 6
s6 ban nam hoc ciing 16p nhigu hon s8 ban
n@ hoc cting 16p Ia 7 ban. Héi Lan ¢6 bao
nhiéu ban n& hoc cling 16p?

Lo gidi. Do trong 16p Hing ¢6 s8 céc hoc
sinh nam nhiéu hon s8 hoc sinh n 14 7 ban,
nén toin bd s8 hoc sinh nam nhitu hon s§
hoc sinh ni 12 8 ban. Hon ntta, vi s6 hoc sinh

16

nam nhigu gdp d6i s6 hoc sinh n@ nén trong
16p c6 16 ban nam vi 8 ban nd@.

Dip s8: 7 ban nt.

3. Bé Tit dugc ting mot g6i keo gdbm keo
s6—c6-la v keo caramel. Trong 10 phit diu
tién, Tit in hét 20% s6 keo, hon nita ¢ 25%
trong s8 d6 1a keo caramel. Tiép theo Tit lai
dn thém 3 chiéc s6—c6-la, vi the phin keo
caramel trong s8 keo ma Tit d3 in bi giim
xudng con 20%. Hoi trong tiii keo ban diu
ma Tit duogce ting c6 tit ci bao nhiéu chidc
keo?

LA&i {z’di. Tr('J:lg 1an #n keo day tién, s3 keo
so'—c?-la nhitu gdp 3 Ian ¢4 keo caramel. Sau
d8, 56 keo s6-co-Ia dugc in lai nhisy gip4

lan s8 keo caramel. Nhy vay, lac dau Tit in

/ \\ﬁ_.———l"
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3 chiéc keo caramel vi 9 chiéc keo sé—co-la,
va 12 chiéc keo ndy chiém 20% téng s8 keo.
Suy ra, ban diu trong tdi ¢ 60 chiéc keo.
Dip s6: 60 chiéc.

4. C6 ba chi cdo 13 Bobby, Tommy va Ricky
néi chuyén véi nhau trén ddng co. Tommy
néi: “Bobby khong phii 1a cht cdo ranh
minh nhit trong s8 chiing ta”. Bobby néi:
“T6i ranh manh hon Tommy”, Ricky néi:
“Bobby ranh minh hon t6i”. Biét ring cht
cdo ranh minh nhét trong ba chd néi déi,
con hai chi con lai néi that. Hoi chi cdo ranh
minh nhét tén [a gi?

Lo gidi. Bobby khéng thé ranh minh nhit,
vi néu chd ta ranh minh nhit, chd ta s&
ranh minh hon Tommy, vi khi d6 Bobby lai
ndi thit, trong khi chi cdo ranh minh nhit
néi déi. Tommy ciing khong thé 12 chi cdo
ranh minh nhit, vi khi d6 cht ta néi thit v&
Bobby, trong khi chi cdo ranh minh nhit
néidéi. Nhu viy con mdtkha ning, d6 chinh
1a Ricky.

Dip s8: Ricky.

5. Hai chiéc xe bus di ngugc chiéu vé phia
nhau trén cing mét con dudng véi cic vin
t8c khong déi. Chiéc thit nhit khai hanh tir
Ha Néi ltic 114 sing va t6i Ha Long vio lac
16h chitu, chiéc thit hai khoi hanh vt Ha
Long ltc 124 trua va dén Hi Noi lac 17h
chi®u. Hai hai chiéc gip nhau lic mdy gio?

- y
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Lyi gidi. Do ca hai chiée xe bus deu di hée
5h, nén sau méi gidy chiing ciing di dugc mét
khoang cich 1a S/5, trong d6 S 1 khoing
cich tir Ha N6i t6i Ha Long. Vao thdi diém
chiéc thtt hai xuit phit, chiéc thi nhit da
di duoc S/5. Sau'dé, mdi chiéc xe bus phai
virgt duge quing dudng nhu nhau 1 25/5
t6i diém gip nhau. Vi thé, hai chiéc xe s€ gip
nhau sau 2h tinh tf lic chiéc thit hai roi Ha
Long.

Dip s8: Sau 2 gio.

6. Trén 6 mit ctia mét con xuc xdc hinh lip
phuang duoc ghi céc s8 tif 1 t6i 6 theo moe
cich nhit dinh. Ngudi ta gico con xiic xic d6
hai lin. O lin thi nhit, tdng cdc s8 bdn mit
bén cia xtic xic bing 12, & lin thd hai téng
céc s6 & bén mit bén chia xtic xic bing 15.
Hoi s & mit d8i dién véi mit dudc ghi sé 3
14 58 ndo?

(Con xtc xic c6 6 mit, bao gdbm 4 mjt xung
quanh, mdt mit ddy vd mét mit trén cling).
Loi gidi. Téng tit ci cdc s6 trén cdc mit coa
xiic xic bing 21. Trong lin gieo diu tién va
Iin gieo thit hai, tdng cdc s8 & m3j ddy vi mit
trén bing 9 v 6 mét cich tong Ung.

Sau [in gieo thi nhd, ta thdy hai mjt ddy va
mit trén chi c6 thé 12 4 d6i dién véi 5 hoic 3
dai dién véi 6.

Gii st 4 d8i dién véi 5. Sau lin gieo thit hai,
hoic hai 6 & d4y vi trén cting sé 2 1 d8i dién
véi 5 hoic 2 d8i dién v6i 4 (mau thuin).
Suy ra 3 ddi dién véi 6.

Dbip s8: 6.
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PERFECT S@ARES
ARE EVERYWHERE (Part II)

NGHIA DOAN!

.2 2
This article is the second part of the series on (a2 i 2172) (¢”+2d7)
expedition to find Perfect Squares. =(ac +2bd)* +2(ac — bd)?

Example 6. a,b,c are positive integers Example 8. x,y, z are positive integers and
such that ab 'amd bc are perfect squares. their greatest common divisor is 1, such
Prove that ca is also a perfect square.
that
Solution. Let ab = m?,bc = n?, then Ao d -~ l
(ab)(bc) = (mn)?, so (ac)b?® = (mn)2. It X ¥ %
is easy to see that if p is a prime factor of ] f
b, then it is also a prime factor of inn, thus Prove thatx + y is a perfect s
by canceling these prime factors of b, then : .
(mn)? Solution. It is easy to transform the given

2 is an integer and a perfect square.

equation as follow,
Hence ac must be a perfect square.

tri=t = zlx+y) =xy
Example 7. Prove thatif x and y are sum of L Sk <
two perfect squares, then Xy is also a sum == (x—z2)(x— ).
of two perfect squares. In other words, if
a,b,c,d integers such that x — a2 + b2, Letd bea common dividor of x — zandy—z,

Y=+ thenxy = (a+b2)(> +d?) | thend?isacommon divisor of 22, thusd | z.
can be written as a sum of two perfect Butx= (x—z) +z,y= (y—z) +2, therefore
squares. d | x,d | ¥, which means that d is a common
Prove that if x and y are sum of a perfect divisor of X,¥,2. Therefore ged(x — z,y —
squareand twice of another perfect square, 7) =1

then xyisalso a sum of a perfect square and Thus, there exist k1
twice of another perfect square. In other thatx — 7 = K2, y
words, if a,b,c,d are integers such that sokl =z
x=a?4+2b%y = c?+24d2 then xy(a®+

positive integers such
—z=1% or (k)2 = 2,
» which means that:

— )
2b%)(c?+2d?) can be written asa sum of 2 Fhy=(z+k)+ @+ =124 p2 + 2kl
perfect square and twice of another perfect = (k+1)2.
square.

Solution. See below,

(a2+b2)(c2—|—d2)
=(ac+bd)* + (ac — bd)?

1 Ortawa, Canada.
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Solution. Note that

961 = 96 3x% + 96 - 32)?
= 3(32)y> +32(322).
Thus, 961 is an interesting number. Now,
97n

=n+96n
=[3:+327] + [3(32)* +32(3%)]
=3[x% + (32y)%] + 32[y* + (3x)]
=3[x?+64xy+(32y)%]+32(y>—6yx+(3x)?]
=3(x+32y)2 +32(y — 3x)%.

Thus 97n is an interesting number too.

Example 10. Determineall perfect squares
in the sequence {ay,a,...}, where

a3 =91, ay 1 = 10a, + (—1)", Vn > 0.

Solution. Note that ap =9, a1 = 1, ap =
0 are perfect squares. By induction we can

- 7T
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TOAN CUA BI
prove that, foralln 2> 2,

an =5 (mod 8)
a+1 = 3 (mOd 8)

Since every odd perfect square is congruent
to 1 mod 8, thus none of them can be a
perfect square. Theanswerisaz =9, a; = I
ap=0.

Vocabulary

Congruent: (t.t) dong du

Determine: (d.t) xdc dinh

Factor: (d.t) thira s6

None: (d.t) khong ai (cdi gi)

none of them: khéng mdt ai trong ho
(khéng mét cdi nao trong chang)

Prime factor: thira s6 nguyén t8

Twice: (d.t) gdp doi, hai lin

Interesting: (tt) thi vi




AILA NHA TOAN HQC PAU TIEN
LAM BAO CAO BANG TIENG ANH O VIET NAN

NGO VIET TRUNG'

Diy 14 cau hoi anh Vi Viin Khy? dit ra cho
toi. Rt khé trd 18i ciu hoi nay. Chic nhitu
ngudi nght d6 1a Neal Koblitz, ngudi dén
thim Vién Todn lin dau nim 1978. T6i c6
nghe bio cdo ctia Koblitz va ngudi phién dich
hinh nhu 13 GS Nguyén Dinh Ngoc.

GS Neal Koblitz va phu nbin, Ann Koblitz, chup
cang GS Hoang Tuy va GS Pham Hizy Sich tai
Vign Todn boc, nam 1984 (nguin; Vign
Todn hoc).

Trude d6 cb thé c6 mot s6 nha todn hoc
Déng Au dén thim Viet Nam. Tai dodn ho

V Vign Todn boc.

béo cdo bing tiéng nudc ho vi tim nhiing
ngudi biét céc thit tiéng Déng Au con dé hon
tim ngudi biét tiéng Anh do ta glri nhitu sinh
viéndu hockhip DbéngAu, Ngay sau Koblitz
©6 Jan-Eric Bjork va Kyoji Saito dén thim
Vién Todn. Toi dugc phin cong dua dén ho
mic dit chi v6 vé chie ft ti€ng Anh.

Toi biét c6 mét nha todn hoc ngudi My
dén thim Viét Nam trudc 1978 tén 1y
Chandler Davis, Ong 4y ¢6 lién hé véi wi
vé chuyén gui tap chi cho thy vién Vién
Toidn khi t6i phu trich trao dé&; tap chi
Acta Mathematicy Vietnamica nhitng nim
90. Davis ltc d6 Iy tdng bien tip tap chi
Mathematica] Intelligencer va vin hod todn
hoc. GS Hoing Tuy néi 6ng Davis rét ¢6 cim

0 ¢ dén thim VN nim 1971, lic
d?. con trong chién tranh chdng My. Ong c6
baibio Mathematics i China and Vietnam

iy D’avis 6 gip GS Hoing Tuy.
— 16 Vl:;n Todn d4 thanh lap nén t8i dodn

Tang dng dy c6 lam bie cdo khoa hoc.

T’im trén m.ang theo tir khog “mathematician

visit Hanogj Vietnam wqp» t6i chi tim thdy

» Hién dang Lim vige tai Nanyang Techinical Universisy, Singapope,
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QUAN TOAN

c6 nha todn hoc My Robert Greenblatt dén
thim Viét Nam nim 1968 trong mot phii
doan ctia phong trao phan chién tai My trudc
1971. Ong la cha tich “Uy ban vin déng
quéc gia nhim két thic chién tranh Viét
Nam”. Mét thanh vién phdi doin c6 bai
viét “Trip to Hanoi” ding trén & Esquire
Magazine 9/1968.

Chandler Davis (1926 - September 24,2022),
énh chup nam 2012 (nguon Wikipedia).
Bai viét ké v& chuyén di gip séu nhi toin hoc
& Pai hoc Téng hgp Ha Néi. C6 thé dodn

TAP 8 — 5O 5 THANG 5/2024 1.[

Greenblatt khong 1am bio cdo vi ong m&i bio
vé lun 4n tién sT vd cé duy nhdt mot cong
bé ltc d6. Greenblatt 12 ngudi Do Thii goc
Hung, ltic 6 tudi bi dua vao trai tip trung cta
phit xft Dtic, dugc Hong quin Lién X6 giai
phéng. Ong tiing bi di th vi cdc hoat dong
chéng chién tranh Viét Nam.

Trudc 1975 ¢6 rit it nha todn hoc tif phuong
Ty dén Viét Nam, hiu hét tir Phép. Khéng
ké cic giing vién Phdp ctia Dai hoc Déng
Duong hay Dai hoc Sai Gon, Alexander
Grothendieck c6 I€ 12 nha todn hoc phuong
Tiy diu tién dén gidng bai & Viét Nam
nim 1967. Sau ddy 1a Laurent Schwartz nim
1968. Cho dén nim 1971 thi khéng thdy ai
nita. Nhu vy cé thé tam thdi két ludn ong
Chandler Davis 12 nhi todn hoc lam bdo cdo
bing tiéng Anh d4u tién & Viét Nam.
Chandler Davis 12 ding vién dang cong sin
My, titng bi di t1 vi khong hop tic véi Uy ban
ha vién v& nhitng hanh vi khong phtt hop My
(House Unamerican Activities Committee).
Mot cong trinh chia 6ng viét trong th ghi
nhén “Nghién cttu dugc hd trg bai hé théng
nhi tu lién bang. Cdc quan diém thé hién
trong bai bio ny 13 cta tdc gid, khong nhit
thiét la ctia Cuc nha ti1 lién bang”.

Tham khio
[1]https://en.wikipedia.org/wiki/Chandler_
Davis

[2] https://en.wikipedia.org/wiki/Robert_

Greenblatt_(anti_war_activist)
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: e lons 2 . R e A = e : N: » |
| * Mbdibii toin de xuit (k¢m theo 15i gidi) cin dugc néu r6 13 bii sing tic hay bai swu tim, |

| 2. s N , . A oA « 7 ey |
| * Baigidi cho m&i bi ton cin ducc trinh biy trong mét file riéng hoic mét t& gidy riéng, ‘
| * Ngudi & xuit bai todn hoic giti bai gidi cho cdc bai todn trong muc “Théch thirc ky nay” |
. A s 1A A e . i
cin ghi 16 ho, dém, tén va noi lam viéc/hoc tip, s8 dién thoai lién hé. Néu 1a hoc sinh
(hodic sinh vién) can ghi 16 11 hoc sinh 16p mdy (hoc sinh vién nim th& mdy).

i |
! * Cicbai todn trong muc Théch thitc ky nay huéng t6i cdc doc gid 1a hoc sinh phé théng; l
dudgc phin chia thinh cic mitc d6 B, A, va dugc sip xép theo d6 khé ting din, theo d4nh |
gid chti quan clia Ban bién tép. Céc bai todn mitc d6 B khong ddi hoi cdc kién thitc vior
qud chuong trinh mén Toin cip THCS; céc bai todn mic do A khéng doi hoi cic kién
thitc vugt qué chuong trinh mén Todn cip THPT.

|« Cich thirc gt bai todn d& xudt hoic 13i gidi: gii file thu duge bing cich scan, inh chup
(r6 nét) ctra bin viét tay, hoic dugc soan thio biing cdc phin m&m Latex, Word tdi bbt@
pi.edu.vn hoic giri qua dudng buu dién t6i Toa soan (xem dja chi tai bia 2).

* Han giri 16i gidi cho cdc bi toin P801-P810: trudc ngay 15/6/2024.

THACH THUC KY NAY

P801. (Mdc B) Bic An cé mét manh dit
hinh ch@ nhit kich thuéc 25m x 35m,
trong d6 c6 3 khu vudn trong hoa hinh tron
¢6 dudng kinh 5 m. Chling minh ring, cho
dt 3 khu vudn dé 8 vi tri ndo trong manh dit,
bic An vin c6 thé lam thém mét khu viusn
hinh ch@ nhit, ¢6 kich thuéec 10m x 15m
trén minh déc dy.

P803. (Miic B) Cho tam gidc nhon, khong
can ABC, véi dudng cao AD va trye tam H.N
1a trung diém AH, Qua céc diém B, D vé mét
dudng tron tidp xac ngoai véi dudng tron
dudng kinh AH, tai diém T. Chitng minh
BT vuéng g6c véi CN.

Ding Hii, Ha Ngi
P802. (Mirc B) Biét riing, phuong trinh
H4x—1=0

6 diing hai nghiém thuc phin biét. Ching
minh ring, tdng ciia hai nghiém dé 13 nghiém
ctia phuong trinhx0 +4x%> —1 =0,

Trin Quoc Ludt, Tp. H6 Chi Mink

Nguyén Nbit Huy, Nghé An

y \—____’/
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THACH THUC TOAN HOC

P804. (Mtic B) Choa, b1a cics3 thyckhéng
4m. Ching minh ring
a4+ b +4ab+2 > 3(a+b).

Hoang Ngoc Minb, Ha Ngi
P805. (Mirc B) Cho cic s8 nguyén dudng
a,d. Ching minh ring tdn tai s8 nguyén
duong k sao cho s8 a + kd c6 4 chit s8
dhu tién, tinh tr trdi sang phai, lin lugt Ia
2,0,2,4.

Trinh Bd Hiéu, Nghé An (st)
P806. (Mic B) Cho bing 6 vudng kich
thuée 8 x 8. Tim s8 nguyén duong n > 4
nho nhit cé tinh chit: khi t6 mau n 6 vuéng
bit ky cia bing, lu6n tdn tai mét hinh binh
hinh cé bén dinh 1 tim cta bén 6 vudng
dugc t6 mau.

Nguyén Tién Lim, Ha Ngi
P807. (Mtic A) Gia st P(x) 1 da thitc hé s6
thyc thod mian
()% — P(2x— 1)208 = P2 1 x—1)
v6i moi x € R. Chitng minh ring P(x) la da
thic hing.
Kiéu Dinb Minb, Phi. Tho

P808. (Mttc A) Ta goi mot da thirc mot bién
13 da thitc dgp, néu méi hé s6 ciia né 130 hoic
1, va tdng cic hé s6 bing 2024 Chirng minh
ring

a) Véi mbi s tw nhién &, néu P(x) la mot
da thirc dep thi da thifc P(x)? c6 khong qud
2024 — 2k hé s6 bing 2k + 1.

b) Véimdike {1,..., 1012}, tdn tai mot da
thitc dep P(x) sao cho da thitc P(x)? c6 dtng
2024 — 2k hé s bing 2k + 1.

Bivi Khdnb Vinh, Tp. Hb Chi Minh
P809. (Mtic A) Cho dudng tron (O,R) va
cdcdudngtron (O1,R1) (02,R2),(03,R3)
cling tiép xtc trong véi (0) va dbi moe tiép
xtic ngoai véi nhau. Chiing minh ring

Ri+R+R3 <3(2V3-3)R.

Y

N

Nguyén Minh Ha, Bii Viét Léc, Ha Noi

P810. (MtcA) Chosé nguyénduongn > 2,
vi cho tip S cé n+ 1 phin tir. Ky hi¢u Hy 12
tip hop tdt ci cdc hodn vi clia n phian tif doi
mot khdc nhau thude S.
Ta goi hai hoin vi, (x1,%2,...,%:) VA
(1,25 - - »¥n)> thudc Hy, 13 hai hodn vi “giao
nhan”, néutdn tai i,k € {1;2;...;n},i #k,
sa0 cho x; = yy. Hoi, c6 thé ldy ra tit Hy t6i
da bao nhiéu hodn vi d6i mot “giao nhau™?

Nguyén Khic Minh, Ha N§i (st)

GIAI BAI KY TRUGC

P727. (Mitc A) Cho s8 nguyén k 2> 3. Xét
cdc 56 thyc khongdm x,y,2 théa min

x+y+z< 1.
Tim gi4 trj [6n nhit ciia bi€u thitc
P= (1 4+27") +Y (7 1+47)
+2 (F 1 +).

L e
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Loi gidi.

o Céch 1 (dua theo Ddp dn do BBT cung cip).
Trudc hét, ta c6 Nhin xét sau:

Nhin xét. V6ia, b 12 hai s8 thuc khong 4m,
b<a,tacéd:

a"+bn S (a+é)"
2 b
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THACH THUC TOAN HOC

v&i moi 6 nguyénn > 2,
Chiing minh.
Xérsg nguyénn > 2 tay y.

Do a,b > 0, nén theo cong thidc Nhi thirc
Newrton, ta cé:

b n
(“*5)

2a"+n-a"1.

Sl ST

za"+n-b"—‘~5 (doa>b>0van>2)
2a"+b" (don> 2).
Nhin xét duoc chitng minh.
170 lai bii todn.
Do P 1a biéu thic déi xting déi véi x,y,z,
nén khéng mit tinh téng quit, gid s
z=min{x,y,z}.
Ditu =x+§v:‘1v=y+§.Theogi:ithié’t
cta bai todn, tacé u,v > 0 va
OLut+v=x+y+z<l1. (%)
Doz > 0nén
P (742 ok ()
2 (B gty )
Tt d6,do 0 <z < x,yvik > 3, nén theo
Nhin xét trén, suy ra
P < Ay pl +Zk(uk—1+vk—1)
=it (P 2) +47 (F 4 )
Ul b
=(uv)k"1 -(u+v)
< ()" (do(x))

u v\ 20=1) (I)Z(k—l) 1
<|= =
=(557) =13 T

, 1
Hon nita, déthiyx =y = =, 2= 011 c4c 5§
thuc thda man cic dieu kién clia dé bii, va tai
’ 1

déP=4—k'—T'

24

Vi vy, gid tri 16n nhdt cha biéu thite p bing

e

© Céch 2 (ctia thily V5 Quéc Bd Cin).

Ky hiéu lai P bdi P(x,y, z).

e Déthdy,nix=y=z=0,tacé
P(0,0,0) = 0. 1)

o Xétx,y,z khong ddng thi bing 0, vi thg,
min cdc digu kién cta d& bai.

Khids,0<x+y+z<1. )

Ditt = .Do(2)nént > 1.

x+y+z
bita=1tx,b=ty,c=tztacéa,b,c>0v
at+btc=t(x+y+z)=1. (3)
Dox,y,z>0vit > 1, nén
0<x<a,0<y<bp, 0<z<ec.

Tids,dok>0vak—1> 0 (Vik > 3), suy
ra

0<H#<do<yr<pbo<t<ck
0 <ah o<yt < pht g el k1,
Viviy, P(x,y,7) < P(a,b,c). 4)
XétP(a,b,c).

Do P(a,b,c) 13 bigu thic déi xing toan
phin ddivéia, b, ¢, nén khong mée tinh tng

qudt, gia str
azb>c>0.
Khi d6, ta c6:
a+b
a222% 14 ay), 6
3 3
va
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THACH THUC TOAN HOC

Vi thé
P(a,b,c)

=d" (b"“1 +ck‘1) +bF (ck—l +ak—1)
+c (a"‘l +b"'“)

=(ab)* " (a+b)+ (be) ! (b+c)
+(ca)* " (c+a)

= (ab)k_2 -ab(1—c)+ (bc)*? -bc(l—a)
+(ca)t™%-ca(1-b) (do (3))

< (%)k—zﬂb(l —c)+ (i—)k_z-bc(l —a)
+ (%)knz -ca(l1—b)

=4ki_2 (ab(1—c)+bc(1—a)+ca(1-b))
:47,1_7(a(b+c) +bc(1—3a))

<z -a(b+0) (do(5))

= 4k—2

1 (atb+c\?
S22

i :
= ([0 3)). ©
Tt (4) va (6), suy ra

1
P(x?yvz) < 47:1_ (7)

o Tt (1) va (7), suy ra ta c6.(7) véi moix, y,2
théa min cic ditu kién cta dé bai.

1 g A
Hon nita, dé thdyx =y = 5,z =0lacicsd

thuc théa min cic ditu kién ctia d& bai, vatai .

P =2y
Vi viy, gi4 trj [6n nhit cda biéu thic P bing
1

=g

Binh luin va Nhin xét

1. So véi céch giai 1, cach gidi 2 tuy 6 phin
“dai dong” hon, nhung n6 cho thiy su khéng
cin thiée ctia gia thiét “nguyén” ctak. Vi Ehé,
céch gidi 2 cho ta mot khdi qudt ctia bai dd ra:

e
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Bai todn khai quét. Cho 56 thitc 0 2> 2. Xet
cdc 56 thuc kbong dm X,,2 thoa méan

x+y+z< 1
Tim gid tri ldn nhdt cia bicu thitc
P=x% (ya—l +Za—1) +y(x (Za—l +xa—1)
+2z* (x"‘" +y""1) ;
2. Cho t6i thdi diém ban thio vio Nha in,
Tap chi vin chua nhan dugc 16i gidi ndo tir
ban doc.

V6 Quéc B4 C4n — Nguyén Khic Minh

P771. (Mic B) Dé chuén bj cho viéc bién
soan de thi Olympic c4c mon khoa hoc nim
2024, Ban t& chtic d4 huy dong mot s6 gidng
vién tham dy 10 cudc hop. Biét ring, mbi
cudc hop c¢6 dung 20 gidng vién tham dy va
khéng c6 hai gidng vién nio cuing cé mit &
hai cudc hop. Chitng minh riing, c6 {t nhit
63 gidng vién dugc huy déng dé tham dy cic
cudc hop.
Loi gidi (cda nguti chim bii).
binh s8 10 cudc hop ln lugr boi
12’3 7510}
Véimdik € {1;2;3;...;10}, tagoicudc hop
duoc dinh s6 k 1a cudc hop thi k.
Ky hiéu s1 14 58 gidng vién tham dy cudc hop
thtt 15 vivéi méik € {2;3;...;10}, ky hiéu
sy, 12 56 gidng vién tham dy cudc hop thit k,
nhung khong tham dy cudc hop ndo trong
céc cude hop tir thr 1 dén thi k — 1.
Khi d6, goi n 1 58 gidng vién dugc huy dong
tham dy céc cudc hop, ta cé:
n=s1+s+:--+s10- (%)
V1 mé&i cudc hop cé ding 20 gidng vién tham
dy, v khéng c6 hai gidng vién ndo ciing cé
mit & hai cudc hop, nén 51 = 20, va
5p>20—(k—1) =21k,
véiméik € {2;3;...;10}.
Do d6, ti (x) ta cé:

n>20+194-..411 = 155.
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Do 155 > 63 nén tacé ditu phéi chitng minh
theo yéu ciu d& bai.

Binh luin vi Nhin xét

1. Loi gidi trén cho thdy, vé6i cic gia thiét ctia
baidara, kbéng thé chiradugc trudng hop s§
gidng vién dugc huy dong tham dy cdc cudc
hop ding bing 63. V1 viy, d€ dam bio tinh
chinh x4c todn hoc, cum tit “ft nhdt” trong
két ludn ctia d& bai cin dugc thay bdi cum i
“khéng it hon” (hoic “khéng duéi”).

2. Vi cdc gia thiét clia bai d4 ra, d& dang chi
ra trudng hgp s6 gidng vién dugc huy dong
tham dy cdc cudc hop diing bing 155. Vithé,
ti 1o gidi trén ddy dé dang o6 dwyc 1oi gidi
cho bai todn, nhin dugc tir bai di ra béng cdch
Gt nguyén gid thiés, vi thay phin két ludn béi
Yéu can manh bon: “Hei, cd it nhét bao nhiéu
gidng vién da dwoc Ban t6 chiic buy déng tham
duw cdc cude bop?”.

3. Trong s6 cdc 10i gidi Tap chi d4 nhin dugc
it ban doc, rdt ti€c, c6 mot 16 gidi sai, vA mét
153 giai tuy c6 ¥ gidi ding, nhung cdc 14p luan
khi lo mo, thiéu 16 rang.

Nguyén Khic Minh

P772. (Mtic B) Cho a I3 mét s8 vo .
Ching minh ring, ton tai s v0 ty b, sao cho
a+bviabdeulasgvoty.
Loi giai (dwa theo Ddp dn do BBT cung cdp).
D& thy, hiéu cta hai s6 bit ky, trong bas§

a+V2,a+V3via+v5, (1)
12 mot sd vo ty.
VA thé, trong ba s6 dugc liét ké & (1), chi c6
t8i da mot s8 12 58 hitu ¢ (do hiéu ctia hai s8
htu t 12 mét s8 hitu tf). )
Tiép theo, d& thiy, thuong ctia hai s8 bit ky,
trong ba s6

av'2,a\V3viaVs, 3)

12 mot s6 vO ty.
Do d6, trong ba s6 dugc liécké & (3), chi c6
¢6i da mot s6 12 s6 httu tf (do thuong ctia hai
s6 hitu ty khéc 012 mét s6 httu ty). (4)

26

Tir (2) va (4) suy ra, tdn tai s8 vo ty
b € {v/2,V/3,V/5} sao choa+b viab deu
1258 vO ty.
Vi thé, ta c6 digu phii chitng minh theo yéu
ciu de bai.
Binh luin va Nhin xét
Trong s3 cic 1i gidi Tap chi da nhin duogc ty
ban doc, rit tiéc, c6 hai 16 gii sai, do ngudi
gidi bai chua hiéu ding de bai. Cu thé, mét
ban di hiéu de bai thanh “Chiing minh ring,
tdn tai cdc s8 vO ty a, b, sao chocia+bva
ab deu 1258 v6 t§”; vA mot ban dd hidu de bai
thanh “Cho a 12 mét s8 v6 ty. Chirng minh
ring, néucia+bviab deulasd vo oy, thib
A58 vo ty”.

Luu Thi Thanh Ha
P773. Giii phuong trinh

2 —6x+5=0.

Loi gidi (dua theo § gids cda ban Lé Nguyén
Hoang Nbdt Dinb, ldp 9C, triong THCS
Nguyén Thii Binb, Tp. Ca Man, tinh Ci
Manun).
Tacé:

©x3—3x+%:0
3 11\3
«x'+(V2) +<——) 393 =0

* (+24g5) (24 (99"




Theo bit ding thiic trung binh céng - trung
binh nhin, ta cé: .

1 1
Vit =>2.92. — =
Z i3 \3/5_2'

Do dé
(x_% (€/§+%>>2+33; (\VZ+%—2) >0,

véimoix € R.
Vi thé

(*)®x=—<\3/§+%>.

Vﬁ)’, Phu’dng trinh di cho ¢é duy nhit
nghiém, 12 gid trj x vita néu trén.
Binh luin va Nhin xét

1. Giii phuong trinh bic cao, bing cich
bién d6i twong duong phuong trinh dé v
phuong trinh tich, ]a mot phuong phdp
théng dung, dugc gidng day trong nha
trudng phé thong. G Loi gidi trén, dé bién
d8i twong duong phuong trinh di cho ve
phuong trinh tich, ta da st dung hing ding
thic quen thudc sau:

a®+ b+ —3abc

= (a+b+c) (a2+b2+cz—ab—bc—ca) ,
véimoia,b,c € R.
2. Tap chi d nhan dugc nhidu 1oi gidi, tit ban
doc. Tuy nhién, rit tiéc, trong s& d6 chi cd
bin Lo gids due chip nhin 1 Lo gidi dving.
Trong s8 céc 15i gidi con lai, c6:
~ Hai i gidi c6 y gidi dung; nhung céc l4p
lugn trong 16 gidi thiéu chit ché;
- Mot 1oi gii d4 dung kién thtc vugt ra
ngoai chuong trinh phé thong hién hanh,
nhung khéng chitng minh cic két qui d§:
diing, vi hon nftfa, ngudi gidi bai mdéi C,hl
chi ra gid tri gin ding cha nghiém cua
phuong trinh.
Ngodi ba 15i giai vira néu trén, & cic Idf giai
con lai (trong s6 céc 10 gidi khong dung):
ngudi giai bai mdi chi gii phuong trinh d
cho trén cic khoang (—*% 2], [2; +o0), trong

P S V.
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khi d& bai yéu ciu gidi phuong trinh d6 trén
khodng (—oe; +00) (tifc, trén R).
Nguyén Khic Minh

P774. (Mt B) Cho a,b,c 1 cic 8 thuc
duong, théa min ab + bc+ ca = 3. Ching
minh ring

a’ v A3
— >3,
b2—bc+c? + 2—ca+a? TR —ab+b?~ 3
Lai gidi (phong theo j twing ciiada s6'lvi giai
Tap chi di nbin duge tir ban doc).
Trudc hét, ta sé chiing minh

RN LA
_botc? | 2—ca+a?  a’—ab+b?
>a+b+c, (1)

véimoia,b,c > 0.
Thit vy, ta cé:

(1)
& @y
b2 —be+c2 ¢
b3
+<—————02_m+a2+c+a>
C3
+ ———az_ab+b2+a+b)23(a+b+c)

& (@4 +c) (Zﬂ——_allﬁrﬁ

1 1

+b2—bc+c2 = c2 -—ca+a2>

>3(a+b+c). 2)
Doa,b,c > 0,nén

1 1 1

c12——ab+b2—1_172—bc+c2+c2—ca+a2
> 9
=2(a2+b2+c?) — (ab+bc+ca)

(theo bit ding thitc Cauchy - Schwarz).
V1 thé, ky hiéu P 13 v€ trdi clia bit ding thirc
(2),tacé:
P> 9(a’+b’+c%)
-2 (02+b2+c‘2) - (ab+bc+ca) - )
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Tiép theo, ta chitng minh

3 (a3+b3—f—c3)
2(a%+ b2 +c2) — (ab+ bc +ca)
>a+b+c. 4)

Thitvay, via,b,c > 0, nén
2 (a2 +b? +c2) —(ab+bc+ca) > 0;
do &6
4) e (a3 —a’b—alc+ abc)
+ (B~ b2 —bPat abe)
+ (03 —cfa— czb-i-abc) >0
“ala=b)(a—c)+b(b—c) (b—a)
+c(c—a)(c—b)>0.
Bit ding thitc vita néu trén 1 bit ding thic

Schur bic 3 cho ba s8 thyc duong a,b,c. Vi
the, (4) dugc chiing minh.

Tir (3) va (4), hién nhién suyra(2);do d¢, (1)
dugc chiing minh.

Mit khic, tif c4c gid thiét clia bai todn, suy ra

(a+b+c)* -9
=(a+b+c)? —3(ab+bc+ca)
=+ +F—ab—bc—ca
1

=5 (@5 +®-cP+(c-a)?) 2 0;
dodé,a+b+c>3. ®)
Tt (1) va (5), ta c6 dieu phii chitng minh
theo yéu ciu d& bai.

Binh luin va Nhén xét

1. Tl Loi gidi trén dé thdy, ddu “=" & ba;
ding thirc clia deé bai xdy ra khi vi chi khj
a=b= Cc= 1.

2. Tit ci céc 15i gidi Tap chf d4 nhin dugc
tif ban doc déu 12 18i gidi ding. Tuy nhién, &
mét s8 16i gidi c6 nhting bién d8i bic cao kh4
phc tap. C6 cam gidc, & nhitng 181 giai d¢,
ngudi gidi bai di thuc hién céc phép bign d6;
v4i su trg gitp cta cdc phin mém tinh todn,
Thiét nghi, d8i v6i céc bai todn duge yéu ciu
gidi trong qud trinh hoc tdp & bic phé théng,

28
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khi thuc hién cic bién déi, thay vi nhg ¢4
phin mém tinh todn hé trg, cdc ban hoc sinh
nén thyc hién “bing tay”, dé rén luyén tw duy
vi kj ning tinh todn.

V6 Qudc B4 C4p
P775. (Mdc B) Cho tam giic ABC v
hai diém D, E tuong dng thudc cic canh
AC,AB, sao cho

1
ZABD = %ZABC va ZACE = géACB.

Goi K 14 giao diém ctia BD vi CE. Ching
minh ring, néu KD = KE thi tam gidc ABC
hoc 1 tam gidc cin, hoic 13 tam gidc vudng,
Lai gidi (dua theo Ddp dn do BBT cung cip).

Hinh 1.

Goi I 14 giao diém ciia cic dudng phin gidc
trong clia tam gidc KBC. Goi P,Q, tuong
tng, I diém dgi xlng v6iI qua CK, BK.
Khi d6, BK va CK, twong ting, 1 phan gidc
trong cia gée ABI va géc ACI. Do dé, O
thudc canh AB,vaP thudc canh AC.,
Do tinh chit ciia Phép déi xitng truc, va do
K113 phan gisc trong clia géc BKC, nén
4BKQ = £BKI = /CKI = scKp. (1)
Do 12 hai géc dsi dinh, nén

£BKE = /CkD. 0
T (1)va (2), suy ra;

-Néu ZBKQ< £BKE th ZCKP< /CKD,
Va nguoc lai; -

e
g.c TAP 8 - 56 5 THANG 5/202¢
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-Néu £BKQ>ZBKE thi ZCKP> /CKD,
va ngugc lai.

Do d6, hoic Q thudéc doan thing BE, va
ddng thoi, P thugc doan thing CF; hojc Q
thu6c doan thing EA, va ddng thdi, P thuc

doan thing FA. (3)
Vi thé, ti (1) vA (2), suy ra
£LEKQ = /DKP. 4)

Xiy ra hai trudng hgp sau:

o Truimg hop 1: ZEKQ = /DKP # (°.

(Xem Hinh 1.)

Khidé, Q£ZEvAP#D.

Do tinh chét ctia phép ddi xidng truc, nén
KQ=KI=KP. )

Tu (4), (5) va gid thiét KE = KD, suy ra

AEKQ = ADKP (c.g.c).

Do dé, ZQEK = /PDK. (6)

M3, tir (3) va dinh nghia cic diém E, D, ta c6:

- Hoic

/QEK =180° — (ZEBC+ LECB)

2
=180°— (LABC-I— ELACB)
va
/PDK =180° — (£/DCB+ /DBC)
2
=180°— (LACB+ ELABC> )

- Hoic

/QEK = /EBC+ ZECB

— ZABC + 5 ZACB
va
/PDK =/DCB+ £DBC
=/ACB+ %LABC;
nén tir (6) suy ra

2
ZABC+ %LACB = LACB+35£ABC.

Do dé, ZABC = ZACB.
Viviy, ABC 13 tam gidc can tai A.

\________’__d——/
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o Truing hgp 2: LEKQ = ZDKP = 0°.
(Xem Hinh 2.)

Hinb 2.

Trong truding hop nay, O = EvaP=D.Do
d6, E, D, tuong g, d6i xing véi I qua BK,
CK. Viviy
/EKD = /BKC = /IKB+ ZIKC
= /EKB+ ZDKC.

B

Ma
/EKD+/BKC+(/EKB+/DKC)=360°,

360°

nén /BKC = =120°.

Suyra

% (£LABC + ZACB) = ZKBC+ ZKCB
=180° — 120° = 60°.
Do d6
/BAC = 180° — % -60° =90°;

hay, tam gidc ABC vuong tai A.

Két qua xét hai trudng hop trén ddy cho ta
didu phii chitng minh theo yéu ciu de bai.
Binh luin va Nhin xét

1. Bai d4 ra I3 mot bai todn hay, thu vi, gidp
hoc sinh kh4, giéi & mén Todn cling 8, rén
luyén vA phdt trién tut duy hinh hoc.

2. Cho t6i thdi diém ban thio 1én trang, 15
gidi cia ban Vieong Khdnb Toin (16p 11A1
Toén, trudng THPT chuyén Ty nhién -
DHKHTN - DPHQG Ha Noi) 1a 1i giai duy
nhit Tap chi dd nhin dugc it ban doc. Ban
Toandéstt dung cong cu lignggide dé chiing
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minh két luin cta b todn, v cho 1di gidi

diing.
Ha Vi Anh

P776. (Mtc B) Cho bing 6 vuéng kich
thuée 2 x 6. Hai ban, Bio va Hung, choi trd
choi sau: Luin phién nhau, méi ban, & lugt
choicliaminh, ditn vio mét 6 vudngcon cdn
tréng clia bing mét s8 nguyén duong tiy y,
khdc tit ci c4c s6 dd c6 trong bang.

Sau khi tdt ci cic 6 vudng con clia bing di
dugce ditn s8, 6 chita s 16n nhit ciia méi
hang dugc t6 mau den. Néu c6 hai dugctd
den c6 chung dinh, Bio s& dwoc coi [ ngudi
thing cudg; trudng hop ngudgc lai, Hung
dugc coi 1a ngusi thing cudc.

Biét ring, Bio 1a ngudi ditn s3 diu tién vao
bing. Héi, néu choi diing, ai s& [a ngudi chic
chin thing cuéc?

Loi giai (cza nguwi chim bii).

Ta s& chitng minh Hung I3 ngudi c6 cich
choi dim bio chic chin thing, bing cich chi
ra céch chai ndy.

Dé thuin tién cho viéc dién dat, ta goi mbi
cip, gom hai lugt choi cé cling thit ty cia
Bio va Hung, 13 mét butdc chos. Vi du, cip,
gom lugt choi thit nhit ctia Bio va lugt choi
thit nhit ciia Hung, 12 mdt buéc chai; cip,
gom lugt choi thi hai ctia Bio v lugt choi
thit hai ciia Hung, 13 mét buée choi; ...

Xét cich choi nhu sau ctia Hung:
- Tru6c hé, Hung ngim phin chia (tc,
phén chia trong diu) tdt ci cic s§ nguyén
duong thanh cic nhém hai s nguyén duong
lién tiép: {1;2}, {3;4}, {5;6},...; vi ngim
phin chia cdc 6 clia bing thinh 6 cip 6:

(a,a), (b,b), (C,C), (d’d)’ (eve)x (faf)) nhu
& hinh duéi diy:

a|lb|c|d|e|f
dle|fla|b]|c

— Khi d6, & méi lugt choi cia minh, Bio
s& diing mot s6 nguyén duong thudc mot
nhém hai s8 ndo do (trong 6 cic nhém hai

30

58 ma Hung dd ngim tao ra), dé diérz vao fnéf
6 thubc mér cip 6 no d6 (trong 58 6 cip 6
ma Hung di ngim tao ra). Vi thé, do Bio Ia:
ngudi md man cude choi, nén Hung c6 thé
choi nhu sau: & méi budc chai, Bio diing s3
thudc nhém hai s8 nio dé dien, thi Hung s¢
dtxn;gsé' cdn lai cianhém hai sé dé dé dign; va
Bio dién s6 vio 6 thudc cip 6 nio, thi Hung
dign s6 vio 6 con lai ctia cip 6 d6.

Véi céch choi nhu viy cia Hung:

— Hai s8 dugc dign & mdi budc choi sé nim &
hai 6 khdc hing va khéng ¢6 dinh chung (do
hai 6 cling c3p nim khic hang nhau vi khéng
¢6 dinh chung);

- S8 16n nhit va s6 16n thit hai clia bing s8,
thu duge sau khi cudc choi két thic, s& dugc
dien & cing mét budc chai (do cic 58 duge
dién vio bing d6i mét khdc nhau, va hai s8
dugc dien & m&i budc choi 12 hai s8 nguyén
duong lién tiép).

Vi vay, véi cich choi trén day ciia Hung, s8
16n nhdt vi s8 16n thtt hai ctia bing s6, thu
dugc sau khi cuéc choi két thic, s&€ nim & hai
6 khdc hang va khéng c6 dinh chung.

Do nim & hai hang khdc nhau, nén trong hai
58 vira néu trén, c6 mdt s8 13 58 16n nhit cia
hang th& nhit, v s§ con lai 13 58 16n nhit cha
hing thit hai. ©i thé, viéc hai s¢ ndy nim &
hai 6 khéng ¢6 dinh chung cho thdy, Hung
13 ngudi thing cuéc.

Viy, Hung 13 ngudi ¢6 cich choi dam bio
chic chin thing,

Binh lujn va Nhin xét
1.wi bing di cho ¢4 haj h
o8 diing hai 6 den. Thanh ¢
t20ra 6 den, dé dinh nghta ngudi thing cudc,
n%lu’ di mé td & de bai, Iy khong cin thiét. Ta
& thé dién dar dinh nghfa d6 mét cich don
gian n‘hu‘ sau: “Sau khi tdt ¢ c4c 6 vudng con
o baf\g da duge didn s8, néu 6 chita s§ 16n
nhdt ciia hing thit nhi vy 0 chita s§ 14n nhit

ctahing thit haj cg chung dinh, th) B
2l ,thi ug
coi A nguasi thing cug :  hap aiee

ang, nén né chi
h, viée t&6 miu,

, C; truding hop ngugc
lai, Hung duge coj Iy ngusi thing cxll)éc.g”
- o
gE TAPg -85 THANG 5/2024
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2. Bai d4 ra la mot bii todn nhe nhang, vi rit
hitu ich cho viéc bdi dudng hoc sinh kh, gidi
To4n, cAp THCS.

3. Ldi giai trén ddy dugc hinh thanh, moét
chch ty nhién, tif viéc nhin nhin, ddnh gi4 loi
thé va kha ning tin dung loi thé d6 ctia méi
ngudi choi.

4. Cho t6i thoi diém bin thio vio Nhi in,

Tap chi vin chua nhén dugc 13i gidi ndo, tit

ban doc.
Nguyén Khic Minh

P777. (M&c A) Tim tit ci cic ham s8
f:Rt— R* théa min:
F(P+xF0)+y) =2+ £0),
véimoix,y € R,
(RY L2 t4p t4t cd cdc 56 thte duong.)
Lo gidi (dua theo cdch gidi cda mét ban boc
sinb cdp THPT).
o Giastt f : Rt — R 1a mét hiam 0 théa
min yéu ciu d& bai; nghta la, ta cé:
FP+xf @) +y) =2x+£0), (1)
v6imoix,y € RY.
Ta s& ching minh f 12 ham ting ngit
trén RT,
Thi vy, xét hai s8 thyc duong x1,%2 tlty A
thdéa min x; < x2.
Khi d6, 1 - (x; —x2) < 0. Do dé, phu’dng
trinh (4n £) sau c6 hai nghiém phian bit trdi
ddu:
24t-f(n)+x—xn=0
Vi vy, tdn tai (duy nhdt) xo > 0sa0 cho
x3+x0- f (x1) +x1 =X
Do d6
£ ) = £ (B +x0f (1) +21)
= 2x0 +f(x1) (theo (1))
> f(xl) (doxo > 0).
Viviy, £ 12 ham ting ngit trén R*. N
Suy ra, f 13 mét don 4nh €l Rt d&énR*. (2)

¢
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Xét hai s8 thyc duong u, v tlty §.

Théx = L(zi),y = v vio (1), ta dugc:

f((—f%‘)lﬂ@ﬂvm)
)+ ).
)

—v—,y = uvio (1), ta dugc:

2
(92 g
=f)+f (). )
Tir (3), (4), (2) va tinh tiy ¥ cda i, v, suy ra
GO

®3)

4
2
LGP 10 iy
véimoiu,v € RY,

Do dé
(f ()* —4u= (f (v))> — v,

véimoiu,v € RT.
Vi thé, ta cé:

(F@)—ax=c,
véimoi x € RY, trong d6, ¢ 12 mot hing s6
thuec.
Suy ra

(f (®)* = 4x+c, ()
v6i moi x € R™; trong d6, ¢ 1 mot hing 8
thuec.
Do (f (x))? > 0 véi moi x € R* nén

4x+c>0

véi moix € RT. Suyra,c > 0(vinduc <0
thidx+c < 0véimoix € (0; l’ffl] )
Vi vay, ol (5), véi lwu ¥ f nhin gid tr trong
R, ta dugc:

) = VaxTs,

véi moi x € RY, trong dé, ¢ s mot hiing s8
thuc khong 4m.
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® Nguge lai, bing céch kiém tra truc tiép, ta
thdy ham s8 vita néu trén théa min cic yéu
ciu ciia d2 bai.
® Viy, tdt ci cic ham s6 cin tim theo yéu ciu
de bai la:

19 = VTS,
v6i c1a mét hing s8 thyc khéng 4m tly ¥
Binh lujn v Nhan xét
1. Phuong trinh ham & bai d ra 13 mot
phuong trinh ham & muc co ban; ¢6 nhitu
céch tiép cin dé giai phuong trinh ham nay.
Cich tiép cin, dugc thé hién & Loi gidi trén,
la mée cdch tiép cin rit vy nhién, chuin tic,
ding “bai”.
2. Rit tiéc, ban hoc sinh, dugc nhic i &
phin Lai giai, d4 cho két qua sai, do mic 15
trong tinh todn.

Trin Nam Diing

P778. (Mtic A) Cho s6 nguyén t8 p théa
min p = 2(mod3). Tim tit ci cic cip 6
ty nhién (x,y) théa min:
-y =19p (x2 +y2) .
Loi gidi (cda ngutvi chim bas).
o Giasit(x,y) la cip s6 tr nhién théa min yéu
ciu chia bai todn; nghia 3, ta ¢é:
Py =19p(2+y*). (1)
Xy ra hai trudng hgp sau:
o Truong bop 1:y =0.
Khi d6, tit (1) ta cé:
X =19p22.

Suy ra, x = 0 hoicx = 19p.
Vivay, (x,y) € {(0,0);(19p,0)}.
o Trwing hop 2:y > 0.
Khi d6, tir (1) suyrax > y. ()
Vi vy, trong trudng hop niy, x,y € N*, (3)
Goid1aUCLN ctiaxvay.Khidé, do(3) nén
; aia,b € N*, (a,b) = 1,520 cho

x=adviy=bd. (4)

tdn t
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Thé (4) vo (1), ta dugc:
& (= %) = 19pd” (@ +1%);
suy ra
d(a—b)(a*+ab+b?)
=19p (a®+57). (5)
Vi (a,b) =1nén
(a,a2+b2) == (b,a2+b2) =1
suy ra (ab,a2 +b?) = 1. Viviy
(®+ab+b%a+6%) =1.  (6)
Tix (5) va(6), suy ra
a2+ab+b2‘ 19p.
Tt d6, do 19 va p la cdc s8 nguyén t6, nén
a*+ab+b? € {1;19;p;19p}. (7)
Do a,b € N* nén
a*+ab+b*> 1. (8)

Do s8 du trong phép chia mét s§ chinh
phuong cho 3 chila 1 hoic 0, nén

P +ab+b? = (a—b)2+3ab

#2(mod3). )
Do p=2(mod3) (gi thiét), nén
19p = p=2(mod3).

T (7), (8), (9) va (10), suy ra
a2+ab+b2=19. (11)
Tiép theo, tit (2) va (4), suyraa > b. Do dé
@ +ab+b? > 32, (12)

Tu (11) va (12), suy ra b < 3; do d4,
be{1;2}.

(10)

Lan lugt, thé b = 1, b=2vio (11), rbi tim
a, ta dugc:

(a,b) = (3,2). (13)

TU (13) va (5), suy ra d = 13p. Vi thé, theo
(4), ta cé:

(x’y) - (39P;26p).

e
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Nhu vdy, theo két qui xét hai truding hop
trén ddy, néu (x,y) Ia cip s6 tu nhién, th.('m
min yéu ciu dg bai, thi

(x,) € (0,0);(19p,0); (39p,26p).
o Nguoc lai, bing cich kiém tra truc tiép, ta
thiy céc cip s6 tu nhién (x,y) vita néu trén
thoa min yéu ciu dé bai. Vi viy, ching la it
ci cic cip s6 tu nhién cin tim.
Binh luin va Nhén xét
1. Bai d4 ra [a mdt bai todn giai phuong trinh
nghiém ty nhién, & midc co bin, don gian, rit
phit hgp cho viéc bdi dudng hoc sinh khi,
gioi todn cdc 16p cudi cip THCS.
2. Trong s8 céc 13i giai Tap chi d nhin dugc
tit ban doc, rdt tiéc, c6 mot 18 gidi cho két
qui khéng diing (bd sét nghiém), va mot 15
gidi dugc xdy dung trén cd 56 cdc khing dinh
khéng hién nhién, nhung khéng dugc ngudi
gidi bai chiing minh.

Luu Thi Thanh Ha

P779. (Mtic A) Cho tit gidc 16i ABCD c6 céc
cip canh d6i khéng song song. AB citCD tai
E, AD cit BC tai F (A nim gitta D va F;C
nim giwta D v E). Goi M, N, tuong ting, I
trung diém ctia BD, AC. EM, EN wong ung
citAC, BD tai P, Q. FM, FN tuong ing cit
AC, BD t2i R, S. Chitng minh ring, PQ song
song hojc triing vdi RS.

Léi giai (cia ngui chim bai ).

Hinh 1.

Xy ra hai trudng hop sau:

TAP 8 - 56 5 THANG 5/2024 ﬂ

o Truing hop 1: AC vi BD cdt nhaw tai trung
diém cia AC. (Xem Hinh 1.)

Trong trudng hop ny, ba diém N, O, S tring
nhau; vi thé, PQ va RS 1 hai dudng thing
trung nhau.

o Truong hop2:AC va BD kbéng cit nhau tai
trung diém ciia AC. (Xem Hinh 2.)

Goi K lagiao diém cia AC va BD; goi I'agiao
diém ctia PQ va MN.

GoiJ vi L tuong ting la giao diém cta K1 v6i
MP, vavéiCD. .

Do KI,QN,PM 1i cic dudng chéo clia ti¥
gidc toan phin IQKN .PM, nén cic dudng
thing K1, ON chia dieu hoa dudng chéo PM.
Do dé, (PMEJ) = —1. )
DoC,D,E,Llainhcta P, M, E,J qua phép
chi€u xuyén tim K lén dudng thing ED, va
do phép chi€u xuyén tim bio toan ty s6 kép,
nén e (1) tacé: (CDEL) = —1. 2)
Goi L' 12 giao diém ctia dudng thing FK va
dudng thing CD.

Do FK, AB, CD la cic dudng chéo cta td
gidc toan phin FBKA.CD, nén cic dudng
thing FK, AB chia dieu hda dudng chéo CD.
Do dé, (CDEL") = —1. 3)
Tir(2)va(3),suyraL = L'. Vi thé, nim diém
F,K,I,J,Lthing hing.

Hinh?2.

Tiép theo, goi G 1a trung diém ctia EF. Ta
¢6 G, M, N Ii trung diém ctia ba dudng chéo
ctia tf gidc toan phin ABCD.EF. Vi thé, ba
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diém d thing hang (dudng thing Gauss ctia
tlt gidc toan phin).
Vi viy, goi O 12 giao diém ctia FP va GM, ta
cé:
P(FEGQ) = P(FMGI) = (OMGI)
=F(OMGI)=F (PMEJ)
= (PMEJ). 4)
Tt (4) va (1), suy ra P(FEGQ) = —1. Do
d6, (PF,PE, PG, PQ) la chim ditu hoa. Ma
G la trung diém cta EF, nén PQ || EF. (5)
Mot cdch hoin toin twong ty, ta ciing ching
minh dugc RS || EF. Ti day va (5), suy ra
PQ va RS hojc song song, hoic trling nhau.
Keét qui xét hai trudng hop trén déy cho ta
dieu phéi chitng minh theo yéu ciu d& bai.
Binh luin va Nhin xét
1. Trong s8 céc 141 giai Tap chi d4 nhin dugc
tlf ban doc, 10i gidi ctia ban Vicong Khanh
Toan (16p 11A1 To4n, trudng THPT chuyén
Ty nhién - PHKHTN - DHQG Ha Ni)
12151 gidi duy nhdt ding. Céc Isi giai con lai
12161 gidi khong diing do ngudi gidi bai chua
xéthét cdc khi ning c6 thé xay ra d8i véi vi tri
tuong déi gitra hai dudng thing AC, EF.
2. Ban Toan d4 diing toa dé ty cy lam cong
cu dé chitng minh két lu4n ctia bi ra.
Ban doc c6 thé tim hidu vé toa d6 tj cy
trong nhiéu tii liéu vé Hinh hoc so cip danh
cho hoc sinh khi, giéi Todn bic phé théng;
chiing han nhu Problems in Plane Geometry
(cta téc gia V. Prasolov), Introduction to the
Geometry of the Triangle (cta tic gia Paul
Yiu), Euclidean Geometry in Mathematical
Olympiads (cta téc gia Evan Chen), ...

Ha Vi Anh
P780. (Mtc A) Ky hiéu D 13 tap tdt ¢ cic
udc nguyén duong clia 62923 Tim 58 nguyén
duong k nhé nhit 6 tinh chi: Trong k 8
bat ky thude D, ludn tdn tai ba s8 ¢6 tich 1a
lap phuong clia mdt s6 nguyén,
Loi giai (phing theo § gidi ciia Ddp dn do
BBT cung cap).
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R it

Vi 62023 — 92023 . 32023 3 2 3 13 céc s
nguyén t3, nén méi d € D deu chi cc’)' ude
nguyén t3 thudc tip {2;3}. Do d6, véi méj
d € D, deu tdn tai duy nhdt cip s8 tu nhién
khéng vugt qud 2 (r,s), sao cho
d=23"+".330%5 vgim,q € N.

Ta goi cip 6 (r,5) nhu viy 1a cdp sinb chad.
Tiép theo, ta goi nhém, gom ba cip 3
j2bs nhién (xl,)’I) ) (xszZ) ) (x3,y3) , 1a mét
nhom dep, néu

x1+x2+x3 =y +y2+y3 =0(mod3).
Ta c6 Nhin xét hién nhién sau:

Nhién xét. Ba s5'ddi mgt phin bi¢t tiry y thuge
D cétich la lgp phuong ciia mét s6 nguyén kbi
va chi kbi nhom, gém ba cdp sinh ctia ba 56 dd,
la mgt nhom dep.

® Xér 9 s8 d6i mér phan bict tuy y
dy,dy,...,dy € D.
Gid st 9 cip sinh cla ching, tuong ting, 1
(rl7sl)7(r2732) 1oy (r9ys9) .

Néu trong 9 cdp d6 ¢b ba cdp gidng nhau,
thi nhém gdm ba cdp 4y, hién nhién, 1a mét
nhém dep. Vi the, theo Nhin xét trén, trong
958 di,dy,...,dy, 6 ba s8 cb tich I3 lip
phuong ciia moe 53 nguyén.

Néu trong 9 cip sinh n,
i ba cip giéng nhauy,
theo nguyén Iy Dirichlet
mét khic nhay,
(ri,1), (ra,5)
mét khic nhay,

Xay ra haj trudng hgp sau:

¢u trén khong tdn
thi trong 9 cip 4y,
> S€ tdn tai 5 cip doi
Khéng mit téng quit, gid st
1+e3(rs,85) 1A nam cip doi

© Trutmg hgp 1: Trong556r\,rs,...,rs, coba
56 bing nbau,
Khéng mit téng quit, ois <

: 8 quat, gid sit ry = rp = r3.
Khi d6, do ba ; e

0 <P (r1,1),(ra,52) , (13,

501, mét khic nhau, nén )Sl(,Si,,Sz) dE‘)?mz))t
khic nhau. Ma 152,83 € {0;1;2}, nén
{f'l,Sg,sa} ={0;1;2}.» thé, nhém ba cip
e neula motnhém dep. Do g4, theo Nhin

xét trén ba s8 dl d ¢4 i 1
N ] yd2,d A
St . 143 cotich 13 lap phu’d 4

a.E ~TAP 8 - §8 5 THANG 5/202¢
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o Truing hop 2: Trong 5 56 ry, r,..
khéng cd ba s6 bing nhau.

Khi dé, do T1572,..0515 € {0;1;2}, nén
trong 5 56 4y ¢6 bdn 56 tao thanh hai nhém
56, mBi nhém gdm hai s§ bing nhau v hai
s6 khdc nhém khdc nhau; s th nim con lai
khdc i bdn s8 vira néu.

75,

Khéng mit tdng qudt, gid sit

rn=ra#Ern=rs#r#rn. (1)
Khi do, {ri;r2;r3} = {0;1;2}. )
Do (r1,51),(r2,52) ..., (rs,s85) 1a nim cip
d6i mot khdc nhau, nén it (1) suy ra

S1 7 54 VA sy # 55, (3)

Vithé, v6i5 58 51,52,...,55, chicé thé xiyra
mét trong hai trudng hop sau:
- Truong hop 2.1: Trong bon 56 sy,52,54,55,
od ding bai s6 bing s3.
Khi d6, tir (3) suy ra, trong hai s8 51,54 6
ding mét s6 bing s3 va trong hai s8 57, 55 c6
ding mot s bing s3.
Khong mit téng qudt, gid s 51 = 53 = 52.
Khi d6, do (2) nén nhém ba cip (r1,s1),
(r2,82),(r3,53) 12 mot nhém dep. Vi the,
theo Nhin xét trén, ba s8 dy,da,d3 cé tich 1a
lip phuong ctia mét s3 nguyén.
- Trubng hop 2.2: Trong bon 56 51,52,54,55,
6 167 da mét 55 béing s3.
Khi d6, s&¢ c6 hoic s1,54 # s3, hoic
52,85 % 53, hoic ci hai ditu vita néu.
Khéng mit tdng qudt, gid sif 51,54 #53. (4)
Do s, # s5 (theo (3)), nén trong hai s8 52,5
phii c6 it nh4t mét s6 khic s3.
Khong mit téng quat, gidsit sy # 53 (5)
Do sy 5 54 (theo (3)), nén trong hai sd 51,54
phéi ¢ it nh4t mot s6 khic 52-
Khéng mit téng qudt, gid st 51 # 52 (6)
Do s51,55,53 € {0;1;2}, nén it (4), (5) va
(6)’ suy ra {S1752’s3} = {0;1;2} (7)
Tit (2) va (7) suy ra, nhém ba cip (r1,81),
(rz,Sz) ,(r3,53) 13 mét nhém dep. V1 the,
theo Nhin xét trén, ba s d1,d2,d3 €6 tichla
l4p phuong clia mot s8 nguyén.

TAP 8 — 56 5 THANG 5/2024 gE
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Tém lai, két qui xét cic trudng hop trén day
cho thdy, trong 9 s6 déi m¢t phin biét tuy
¥ thuéc D, ludn tdn tai ba s8 6 tich I lap
phuong ctia mot s8 nguyén.

Vi viy, néu k 11 s cin tim theo yéu ciu dé bai
thik <9. ®)
o Xér858: 1;2;3;6;24;34,6%; 6.

Dé dang kiém tra dugc ring, 8 s6 vira néu
trén thuéc D, vi ba s6 bit ky trong 8 s8
d6 c6 tich khéng 14 lip phuong ctia mée
s8 nguyén.

Vi viy, véi moi m € {3;4;5;6;7;8}, ludn
tdn tai m s6 d6i mot phan biét thuge D, sao
cho ba s8 bt ky trong m s6 d6 c6 tich khang
[214p phuong ctia mot s8 nguyén.

Do d6, néu k 12 58 cin tim theo yéu ciu dé bai
thik >9. ©)
o Tir(8) va(9) suy ra, k = 9 as8 ciin tim theo
yéu ciu dé bai.

Binh luin va Nhén xét

1. Ldi gii trén cho thdy, két luin v 15i gidi
ctia bdi di ra khong thay d6i, khi thay dip
D béi tip M gdm tit ci cdc s6 ty nhién,
mi méi s8 deu chi cé udc nguyén 3 thudc
tip {2;3}.

2. Ban doc ¢6 thé tm thdy y wdng giai
cho bai di ra qua l5i gidi clia cdc bii toin
cung kiéu, cé trong nhidu tii liéu chuyén
mén danh cho hoc sinh khd, giéi Toin bic
phd théng. Ching han, qua 16i gidi cta bai
todn sau, trong cudn “Khédm ph4 nguyén ly
Dirichlé vi @ing dung” cia tic gid Nguyén
Hitu Pién (NXB PHQG Hi Noi, nim
2020): .

BAi todn. Cho s6' nguyén duvng n vé cho n s6
nguyén t6 doi mét phén bi¢t py,ps,...,pn.
Cho M la tdp hop cdc s6 tw nbién, ma
mébi si déu chi cd woc nguyén 18 thugc tdp
{p1,p2s---,Pn}. Chitng minh réng, trong
2"+ 1 56 tizy § thudc M, ludn ton tas bai sé cé
tich la mgt s6 chinb phuong.

3. Trong s8 cic 1i gidi Tap chi di nhin dugc
tit ban doc, chi ¢ duy nhit 1oi gidi ding (tuy
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nhién, rit daj dong, do ngudi gidi bai da qud
lan man, chua chu y tim ra cdc dic trung
chung cho c4c nhém truding hop, trong viée

xét cdc truding hop cd thé xdy ra).

Luu Thi Thanh Hj

DANH SACH HQC SINH CO LOI GIAI PUNG

Trong cdc ngogic don ¢ phin dus: ddy, sau tén I6p la ma biéu cia cdc bii todn ma boc sinb 4 Iy

gidi d‘u’ng.
KHOI THCS

® Trudng THCS Nguyén Théi Binh, Tp.
Ca Mauy, tinh C3 Mau: ¢ Nguyén Hoang
Nbit Dinb (lép 9C; P771, P773, P774,
P780).

o Trudng THCS Ngé Quyen, Tp. Hii
Phong: Bas Hoding Nam (16p 9A10; P774)
KHOI THPT

® Trudng THPT chuyén Nguyén Quang
Diéu, tinh Dong Thip: Pham Tién Dat (lép
10T1; P771, P774), Lién Vi Hao (I6p 10T1;
P774), B5 Duy Quang (16p 12T1; P774),
Trin Thi Phuong Thio (16p 10T1; P774), 15
Hii Yén (16p 11H; P774),

e Trudng THPT chuyén Lé Hong Phong,
tinh Nam Binh: Pham Dsir Mink (lép 10
Toin 2; P777).
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e Trudng THPT chuyén Hing Vuong,
tinh Pha Tho: Nguyén Phic Hung (lép 11
Todn; P772), Vi Thu Ngdn (16p 10 Todn;
P773, P774).

e Truong THPT chuyén Luong Vin
Chiénh, tinh Pha Yen: Huynb Trin Gia Huy
(16p 10 Todn 1; P774, P778).

* Trudng THPT chuyén Quéc hoc Hug,
tinh Thira Thién - Hué: Nguyén Anb Minh
(16p 10 Todn 1; P774).

® Trudng THPT chuyén Vinh Phuic, tinh
Vinh Phic: Truwong Ank Dthg (lép 10A1;
P773,P774).

¢ Trudng THPT chuyén Ty nhién, DH
Khoa hoc Ty nhién - DHQG Ha Ngi:
Vicong Kbinb Togn (I6p 11A1 Todn; P771,

P772, 713, P174, 775, P77, P778,
P779).
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Chuyén muc Thdch thdéc Todn

bai todnhay do minh sang tac hodc

suu tam.

- YEU CAU DOT VOT BAT TOAN GUT DANG

' Danh cho déi tuwong 1a Cé ¥ tudng hay ddc ddo trong 1o ‘
hoc sinh THCS hoac giai.
THPT

Dé bai sdng tac hoac suu tam,
duoc gri kém cung 16i gidi. bé }
bai chua dugc céng bs hay giri
cong bd trén céc tap chi, bao
toan béng tiéng Viét.

' V6i nhitng bai todn khé, D4l véi dé suu tAm can ghi ré
khuyén khich téc gia gti ngudn géc (trén cdc sach bao,
thém cac bai phan tich tap chi hay trong cac ky thi). D&i
vé ¥ tudng, phuong phap v6i cac bai todn dwoc phat trién
te duy, méi lién hé véi tir mét bai todn khac, cling
cdc bai toadn khic dé khuyén khich téc gid gi6i thidu
dang trong chuyén muc bai toan géc.
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L 1.

Trong phin dau chuyén muc, ching ti sé
trinh bly 16i gidi cta céc bai todn trong ky
thi Olympic todn hoc Zhautykov nim 2023
ding trong s 1 —2/2024.

0OC61. C6 mot bo bai gbm 1001 quin bai
véicicsd 1,2,--+,1001 duge viée trén mot
mit cla nhing quin bai d6 b?mg bt xanh,
mbi quin mét s8. Ta sdp x€p cdc quin bai
thinh mét vong trdn, véi nhitng s6 miu xanh
& mit bén dudi, theo thit ty bat ky. Sau d6,
v6i mbi quin bai C, ta dém s8 f (©) nhitng
quén bai cé s miu xanh 16n hon s6 miu
xanh clia C trong s8 soo quin bai x€p ngay
sau né theo chitu kim ddng ho. Ta viét s8
f(C) & mit trén ctia C béng biit d6. Ching
minh ring néu nhin thiy tit ci cic s6 mau
d6 trén céc quan bai, c6 thé xic dinh dugc sé
miu xanh trén mbi quén bai.

Lii gidi. Ta s& ¢ dinh mét vi trf dau tién
va tir d6 liée ké ddy cic s§ trén cic quan
bai lién tiép theo chitu kim ddng hd. D&
ching minh bai todn, ta chi cin chting minh
ring khong c6 2 ddy s6 mau xanh khdc nhau
mai cho cling mét diy s8 do. Gia st trdi
lai, ta c6 A 1= (a1,a2,-- ,ajp01) va B :=
(b1,b2,- -+ ,b1o01) 122 ddy s6 xanh cho cling
mét ddy s8 do.

Ta ky hiéu Ky := {aila; # b},ky =
{bi|bi # ai}, lan lugt 1 cic s6 trong diyA,B
ma khdc véi s6 & cling vi tri véi né. Khi d¢
dé& thidy Ka = Kp. Ta chon ra s6 @ nho nhit
trong tip Ka = K. Bing cich thay d4i lai

38

- l>(

174!

',
oy
L2

3 LN ; :'{1
7"2{,:1._‘:&;;‘,"«4_;.; i li“

GOC TOAN OLYMPIC

céch chon vi tri diu tién dén chd s3 a hojc
déi ché 2 day, khong mét tdng quit ta c6 thé
gidsita=a; =b; < by véi j < 501. Khido
58 mau d6 & vi trf diu tién bing 500 — |A|| =
500 — |By |, véi

A= {s]2<s<501,a5 < a;},

By :={s]2 <5 <501,b; < by}.

Mit khic, ta cé néu s € A thi a; < ay nén
theo cich chon ta ¢6 by = a,. Ta suy ra by =
as <ay <bynéns e By, tiacla A CBy.
Honntta,do b =a; < b, nén j € By vado
aj#bj=artasuyraa; > q, nénj¢ A Ta
nhin dugc A, G By. Pitu niy din dén mau
thuin Ia |A1| 75 lBl|-
0C62. Goi Q Iy dudng tron ngoai tiép tam
gidc khong cin ABC. Tiép tuyén tai C v6i Q
cit dudng thing AB taj diém D. Mot dudng
thing di qua D cit c4c doan AC va BC Iin
lugttai Kva L. Chon di€m M va N trén doan
AB sa0 cho AC || NL va BC | KM. Cho NL
va KM cit nhau tai diém P ban trong tam
gide ABC. Pudng thing CP cit lai dudng
trdn ngoai tiép @ ciia tam gidc MNP tai diém
Q (khdc P), Chiing minh ring dudng thing
DQ tiép xiic véi .

Ldi gidi. Tt gia chige AC | NLva BC || kKM
tacé

DN DL pp
DA " DK T par
;I[‘a liu}:ra DD/V(IS ‘DN =DA DB, tgclx phuoang
cheua D d8ivéi dung ry Qvi@labin
nhau. Ky higy R i CD vttt

dgiao clia CD véi tiép tuyén
TU evssimpg s

S ——
\ X



o Ta ¢6 cdc ding thic vé gée

JRQP = LOMP = ZOMN + ZNMP
= LQPN + £DBC
= /ACP+ £DCA = £RCQ.

Tasuyra RC = RQ, do d6 phuong tich cia
R d6i véi dudng tron Q vi @ [a bing nhau.
Nhu viy néu R khéng tring v6i D thi RD 1a
tryc ding phuong ciia hai dudng tron Qva
. Nhung digu niy méu thuin vi RD chita
diém C thudc Q nhung khong thudc . Ta
suy ra R eriing véi D, tdc la DQ tiép xidc vi
.

0C63. Cho n > 2 s6 thuc khic 0, khong
nhit thiét phan biét, c6 tdng bing 0. V& mbi
mét trong s8 2" — 1 cich chon ra mét vai s6
(itnhdt mor) trong d6, ta tinh téng cia cic s8
didugc chon vA viét tit ca cdc tdng tinh duoc
thanh mt hing theo thit ty khong ting. Biét
56. diu tién trong hing bing S. Xdc dinh gid
tr nhd nh4t ¢6 thé ctia s6 thit hai trong hang.
Loigidi. Ta xép n 56 theo thit tyf khoéng ting:

X
lzxzz‘ . 'me>0>.xm+] anH—Z oo an'

Z}tat cichcsé deu khic 0,n > 2vaLxi =0,

Gm chingtac6n>m> 1.

SQI N ,”T 13 hai s6 d4u tién trong hang, ta cé
= n \ £

. Zi:l xivaT =S — min(|xms X1 1.
¢ d4 <4 a

s dinh gid 5 = 1, 2 g i
ml S 1. Mit khdc

§=_
Xl = Xpgapgeer — X = (B~ m) X115

Ty
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nhu viy |+l < 55w
S S) e

min(jxp|, [Xme1]) S min(z, 725
e O
max(m,n—m)"
Do max(m,n — ny) = [%-\ ,tasuyra T 2>
Q= S

3
Gi tri nhd nhit nay c6 thé xiy ra, ching han
véi cic s0:

S N

S
"¢ 180 ¢ 1B]5 =~ - 13
[41 13
Do dé, gi4 tri nhod nhit cé thécta T 1A S —
S
TiT
Trong phin cui cia chuyén muc ky nay,
chiing t6i s€ gidi thiéu v6i ban doc ba bai
todn trong ky thi todn hoc chung Nam Phi-
Estonia (SAFEST) nim 2023. Diy 14 cude
thi t6 chitc trong khudn kha trai heé todn hoc
chung gitra hai nude.
0C70. Tim tit ci cic ham f : Z — Zsao cho
f) #f(=1)va

Fm+n)? | f(m) = f(n)

v6i moi s6 nguyén m, n.

0OC71. Cho ABC 1a mét tam gidc khong cin
c6 tim dudng tron ndi tiép I va Al cit BC
tai D. Cho diém E trén doan AC, sao cho
CD = CE v diém F trén doan AB sao cho
BF = BD. Gi4 st duding tron ngoai tiép cic
tam gidc CEI va DFI cit nhau tai P # I.
Tuong ty, dudng trdn ngoai tiép cdc tam gidc
BFIviDEI citnhau tai Q # 1. Ching minh
PQ vubng géc véi BC.

OC72. Trong mit phing, cho 2022 diém sao
cho khéng cé ba diém nio cung nim trén
mot dudng thing. M&i diém dugc t6 mau dd
hoic xanh sao cho m&i tam gidc dugc tao bai
ba diém do phan biét chita it nhit mét diém
xanh. Hoi s6 diém do 16n nhit c6 thé 1a bao
nhiéu?
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MICHAEL TALAGRAND

CHI’J NHAN GIAI ABEL 2024

(Ngudi dich: Can Van Hao)'

Tém tit

Ngay nay, cdc qud trink ng:?u nhitn dién ra
xung quanb ching ta. D6 6 thé 1 din bien
crla thoi tiét, gid chphic, bay tink trang iin tdc
giao théng. Nbiing qud trink nay bi chi phéi
boi nhitu yéu 16 tuiong tac véi nhau mét cich
phiic tap. Thay vi du dodn chinb xic bink vi,
nguis ta xem xét ching dudi goc nbin cia xic
sudt. Ching ban, mé td cdc két qua cé thé. xdy
ra thitong xuyén hay hiém gip. Nam 2024,
nha nghién ciiu by thuyét xdc sudt ngsiyi Phdp
Michel Talagrand da dwc trao gidi Abel, mér
trong nhitng gidi thung cao quy nhit trong
todn hoc, cho nhiing dft phd cia ong v cdc qud
trink ngdu nhitn vdi sing dung trong vdt ly
todn va thing ké.

Talagrand ty nhin nhin cuéc ddi minh gibng
nhu chuyén dong Brown (mét quéd trinh
nglu nhién mé ta sy khuéch tdn cia phin
tir, hay sy dao déng cta gid c6 phiu) véi
rdt nhitu ngi r& va lubn di tim kiém nhiing
ditu méi mé. Tit nhd, viéc hoc tdp cda 6ng
da thudng xuyén bj gidn doan boi chitng
bong véng mac. Nim 15 tuéi, éng phéi ndm
vién moe thing dé chtta chay mit crdi, say

VChiing t6i chii yéu dica trén bai bas bao:
| jor/imm Cepelewicz. Michel Talagrand wing Abel
20/3/2024.

o Alex Wikins. Mathematician wins 2024 gp) Prize for making sense of randomness, N,
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Prize for work wrangling randompe,

khi mit phai d4 bi héng truée d6. Dé voi
di ndi s¢ hi cia nguy co bi mi, cha éng-
mot gido vién di gitip tri ndo cla 6ng ludn
bin r6n véi toin hoc. “Pé 14 cich toi hoc
dugc sitc manh ctia sy tritu tugng”, 6ng nhé
lai sau khi nhin dugc giai Shaw nim 2019,
Ngay sau khi t6t nghiép dai hoc nim 1974,
6ng dugec tuyén vio Trung tim Nghién cttu
Qudc gia clia Phép (Centre National de la
Recherche Scientiﬁque) va lam viée tai d¢
dén khi nghi huu nim 201 7. Tron
muoi nim d6, éng di |
duge mot nita ciia ddi minh, bd Wansoo
Rhee-mét nhy nghién ctu thdng ké; va rbi
dan din quan tim dén xdc sudt va dat dugc
vinh quang trong hoc thujt. Trong thdi gian
dau, Talagrand nghién cttu vé hinh hoc cta
cde khong gian nhidu chizy, Tuy 6ng ting
néi “trong 10 nim, ta] dz khong phit hién
12 minh gi6i & linh vyc n20”, khoing thdi
gian ndy laj v cung ddng gid. Bdi né ting
budc dua ong dén véi Iy thuyét xdc suit, noi
ma 6ng d sty dung ling kinh hinh hoc nhitu
chiu dé nhin nhin c4c qud trinh ng:’ilu nhién,
va di dén nhéing ket qud ddc dio. Dd duye coi
nbit ngi ré hoc thuat Ign nhat cia dng. :

ghon bén
dy bing tién s§; am

5. Quanta Magazine,

cwScientise, 20 /3/2024.
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Michel Talagrand

Qud trink ngdu nhién 1a mét tip hop cic sy
kién mi két qua 12 khéng biét trwde nhung
tuin theo mot 6 quy ludt mé ti moét hién
tigng nio d6. Ching han, d6 cé théla chudi
cdc lan tung ddng xu, 1a quj dao cia cic
nguyén ti trong chat khi, hay téng luong
mua hing ngdy. Céc nhi todn hoc mudn hiu
méi quan hé giita hanh vi clia céc thanh t8
va hanh vi tdng thé ciia hé. Ban phai tung
dong xu bao nhiéu Iin dé chic ring né lacén
ddi? Liéu mot dong séng c6 tran bd khong?
Talagrand tip trung vio cdc qud trinh Gauss,
mét qud trinh ¢4 phin bd tr nhién va nhieu
tinh chit to4n hoc dep. Ong tip trung tm
h\iéu V& gid tri cuc tri chia qud trinh Gauss
Va thi€t 14p mot loat cc chin trén va chin
d:réi chit cho ching. “Dé c6 dugc mot bit
ding thite t6e Ia mot nghé thudt,” iy ban gidi
Abfl nhin manh. Nghé thuit d6 rét httu fch.
C,hang han, cic phuong phdp ctia Talagrand
z:;hifda ra uéc tinh rit sit cho muc nuéc
tr0nn ;‘t g mét'con séng cb théA dg't Ju’?c
dﬁng 0 nim téi hoic cudng do cha trin
°ng ddt manh nhit c6 thé xiy ra.

:/r;?xfhﬁmA kf'é(m fa’c gid trf e iﬂ Cﬁi céf: qliéi
théchnt‘ho'ta nh.l'rng ditliéu nhitu chitu la mét

tc. Gia st ban mudn ddnh gid nguy

7T
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co It lut trén mot dong song, vi diéu nay sé
phu thuc vio rit nhigu tham s8 nhu lugng
mua, gié vi nhiét do,... Ching ta mo hinh
héa cao d6 ctia ddng séng nhu mét qud trinh
ngiu nhién Gauss. Talagrand d4 dinh nhiéu
nim dé phdt trién mot ky thudt phin tich
chuédi téng quét (generic chaining) cho phép
tim hiéu qu4 trinh Gauss thong qua hinh hoc
clia tip cdc chi s chia né. Duéi diy, ching
ta xem xét mot dang don gidn cta ky thuit
niy. Gid st (X;)ser 12 mot qud trinh Gauss
v6i tip chi 8 T C R" (diy 12 mét ho cdc
bién ngiu nhién ma bit ky t8 hop hitu han
ndo ctia chiing déu I mét bién ngiu nhién
Gauss). Gia stt qud trinh niy c6 ky vong 0,
khi d6 phan phdi ctia né phu thuéc vao hiép
phutong sai ctia chiing. Xét ham khodng céch
cam sinh trén T cho béi d(s,1) = E(|X; —
X|?). M3i quan tim clia chiing ta khi niy
1a gid tri cyc dai ST = max;er X;. Talagrand
d4 dwa ra phuong phép wéc lugng ding diéu
clia xdc sudt vuge ngudng P(St > u) hay gid
tri kj vong E(S7) dwa vao cdu triic caakhéng
gian (T,d). Y tudng cin ban cia phuong
phdp ndy duwa trén viéc xdp xi T bsi mét
chuéi cdc tip con hitu han. Chon fg € T va
métdaycictapTo={tn} CT C...CTh=
T bit ky. Tuong ting, ta c6 mét ddy phép
chiéum: T — T;v6i,i = 1,...,n,thdoamin
d(t,m;(t)) = d(t,T;). Xét phén tich

n

X — X, = Z (Xn,-(t) —X”i—l(’>) :

=

Miu chét tiép theo la chon ddy tip (T})i>1
nhu thé nio? Qua cic nghién citu, Talagrand
chi ra ring, chiing ta nén chon mot diy cic
tip théa man tinh chit |Tint] < |12 vawi
viy |Ti| < 2%. Duéi ditu kién d6, 6ng chira

E(Sr) < Csup Y 272d(1,T3),
teT j>|

véi C 1a mét hiing s6. Hon nita, 6ng thiét 14p
chin dudi qua mét khdi niém m& rong ctia
ddy tap (Ti)iz1, goi 1A cdc phan hoach ding
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(admissible partition). Mét lin n@ta, kich c&
ting trudng |Tiy| < |72 cling 12 hop ly
déi v6i chin dusi. Kée qud niy mang tén
Talagrand’s majorizing measure theorem. N6
khong chi cho ta biét chinh x4c c6 ciia E(St)
ma con dua ra thuit todn tinh gid tri ndy
théng qua diy phin hoach t8i vu. Y tudng
ctia kf thut ndy twéng chiing rit don gian
va w nhién, nhung d cho thiy nhiing tng
dung réng rii. Ching han, trong thyc té lam
viéc véi dit liéu c6 s8 chizu 16n, thudng cic
phép chiéu dugc sit dung dé gitt lai c4c tham
$6 quan trong. Cic phép chiéu ndy c6 thé
duge mé ti nhu mée qud trinh ngiu nhién:
X = (g,1), trong d6 g € R" 13 vector di
lieu dang Gauss, va7 € T 1 céc diém trén
khéng gian chiéu. Khi dg, phu’dng phép ctia
Talagrand ¢6 thé lugng héa théng tin ctia
pheép chiéu, hay dua ra cic thuit todn chidu
toi vu.

Qud trinh Gauss

Ngodi gid tri cue tri, Talagrand ciing tim bigy,
ddng ditu trung binb cia qud trinh ngdu
nhién. Trong nhiu tinh hudng, cic yéu t6,
sit kién néu nhin riéng 1& thi ¢6 tinh ngiu
nhién ritr6 rét, nhung chinglai tao nén mét
téng hoa dudng nhu ¢6 tinh tit dinh, bic
biét la khi nhiing yéu t6 riéng Ié ¢4 tinh déc
lap. Vi du, khi tung mét ddng xu cin bing,
ta khéng thé néi truwde két qua Iy mit sip
hay mit ngtra. Khi tung né 10 lan, trong 8
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210 kha ning c6 thé xdy ra, ta s& nh’él.n du’c{cl
bén, nim hoic sdu mjt ngita (gin véi 5 =g
tri ky vong) véi xdc sudt 66%. Néuﬁ ta ting
56 lin tung lén 1.000 I4n, s8 mit ngita nhin
dugc tir 450 dén 550 sé xdy ra vé6i xdc suit
99,7%. Thuc € x4c sudt d€ s6 mit ngita tip
trung quanh gid tri trung binh 1A mdt x4c
sudt gin 1 theo tdc d6 ma, cu thé xic S\ﬂﬁft
ndylén hon 1 —exp(—cn) véi ¢ 1a mée hing
s8 va n 12 s8 [an tung. Nhu viy, du cho hé¢
ban diu tb ra rit hén ddn véi v6 s8 thinh
t8 doc l4p, sy ngiu nhién sé din da ty triée
tiéu va ching ta c6 thé nhin ra trit tw cha
h¢. Hién tugng ndy goi chung la sy tip trung
cta d6 do (concentration measure). Talagrand
dd dua ra moée loat cdc bt ding thic gitp
dinh lugng sy tip trung d6 vi chitng minh
ring né dting trong nhi¢u béi cinh phtc tap
khic nhau. Giéng nhu phuong phdp generic
chaining, cdc bit ding thitc tip trung ctia
Talagrand dugc ng dung trong nhitu linh
vuc cta toin hoc. “Thir kinh ngac 1A cic
bit ding thic Talagrand c6 thé tién xa dén
th, ching nhy nhitng chide &c vit git moi
thtt lai véi nhau”, nhi toin hoc Assaf Naor
binh lugn. Hay xem xéc mét vin & t8i vy,
trong d6 ban phij sip x€p cdc vt c6 kich
thuéc khic nhau vio cdc thing (mét mé
hinh phin b ngudn lytc). Khi ban c6 nhitu
v@t.dung’, s€ritkhé d€ tim ra s§ lugng thing
nhd nhit ma ban cin, Nhung bt déng thic

Talagrand c6 thé cho ban biét ban ¢4 thé cin

trung trong t8 hop,
thdng ke,

T




pinh thudn tay Iy thuyét véi phét biéu hoan
roAn todn hoc. Giorgio Parisi bing tryc gidc
v chc phép tinh xdp xi vat ly dd dua ra cong
thiic cho ndng lugng ty do cia mé hinh spin
glass (n6 con dugc goi 14 cong thic Parisi,
v ciing 12 mot két qud quan trong din dén
gidl Nobel cho Parisi nim 2021). Parisi titng
ni: “Duara va tin tuéng phong dodn la mot
chuyén, nhung viéc chirng minh n6 lai lamét
chuyén khéc, va téi tirng tin ring d6 la mot
vin dé khé dén mitc khong thé chitng minh
dugc”. Cing véi chin trén chiing minh béi
Geuara, Talagrand dd danh ra hon 5 nim dé
dua ra chin duéi cho him ning lugng ty do,
hoin tdt chiing minh cho cong thifc Parisi.
“H6a ra I6i gidi ciing khong khé lim. Nhung
tit nhién, ban khong thé dot nhién dm thdy
né sau khi thitc ddy vio budising. Phiicé rit
nhidu céng viéc nho trung gian”, Talagrand
néi véi New York Times.

Nhi todn hoc, hién di 72 tudi, ciing c6 cich
tiép cin twong ty déi véi chinh cude doi
minh. Ong bdc bach: “Téi di khong thé hoc
todn mot céch dé dang. Toi c8 ging lam viéc,
bt chip nhirng khuyét tit, va cich t6i [am

W ——
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viéc I c8 gang hiéu thit r6 nhiing dieu don
gian. Thyc sy, thuc sy kf cing, day da va
chi tiét. Va d6 héa ra d6 12 mot cich tiép
c4n thanh céng”. Hién tai, éng vin tiép tuc
Jam viéc theo kim chi nam dé. Kién nhin
titng budc xem di xem lai, ngm nghi cdc vin
d® tit moi khfa canh, dé rbi dua ra mot cdi
nhin thiu ddo v trd thanh céng cu httu ich
cho todn hoc. Ong titng néi: “Hiéu digu gl
d6 mot cdch sdu sic, mot cich thuln tdy s&
lam cho ly thuyét tré nén d& hiéu hon nhiéu.
Sau d6, thé hé tiép theo c6 thé sit dung va
dat dugc tién bd theo cich riéng cta ho”.
Gin day, dng htng tha véi ly thuyét lugng
¢l va viéc mot cudn sich vé nhing chiém
nghiém ctia minh vé linh vic méi mé niy.
N6 d tr& thanh mot trong nhiing sich gido
khoa cho céc nhi todn hoc mudn tim hiéu
vé trudng lugng tlr. Talagrand dang st dung
mot phin s tién tif cdc gidi thudng minh
dat duge d€ 14p nén moe gidi thudng cla
riéng minh nhim “ghi nhdn thanh tuu cla
cdc nha nghién citu tré trong cdc linh vic ma
t6i dd céng hién ca ddi minh” va hy vong ho
s& tao ra nh{ing ngi ré bit ngd, thi vinhu éng
d4 ting.
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HINH HQC PHI EUCLID
Phan II: Nhiing nha tién phong

LE VU MINH TRi VA NGUYEN DUY ANH'

Mt y trtng twéing chieng nbie mau thudn véi
nhitng cim guan thuiing thit, thé nhung las
76 thanh mét viz tru hink bhoc mdi g va chir
ché, va cd thé nim iz ban chit ciia khén g gian
ching ta dang song. Thé nhung qud trink
kbdm phd va phar trién J tubng By phai trii
qua hang thip ky véi nbidu tric tré v gian
nan.

Nhitng nha tién phong

Tiéc cho Saccheri khi tic phdm gid tri ctia ong
khéng nhin duge sy cha ¥ cta nhitu ngudi
hon, vi thé nén ciu hdi vé tién d& 5 ctia Euclid
vin con dai ding t6i tin ci thé ky sau. Va s§
phin mét [in nta lai tréu nguoi cic nha tosn
hoc, khi ma khéng phii mét, ma tin ba ngudi
di gin nhu cling lac dén véi dép 4n cho ciu
héi l6n cia chiing ta. Du vy, céch tiép cin
vin d& ctia ho khdc nhau mét trdi moe vuc.
Carl Friedrich Gauss [a mét trong nhitngnh
todn hoc vi dai nhit moi thyi dai. Trong sudt
chitu dai sy nghiép, 6ng da d& lai nhitng
céng trinh vuot xa tri thitc thyi 4y trong rt
nhiéu linh viuc nhu ly thuyét s8, ly thuyé't
x4c sudt, hinh hoc vi ly thuyét him s8, Kh4c
v6i nhitng ngudi v6 ciing tich cye xudt bin
nhu Leonhard Euler hay Augustin Louyis
Cauchy, Gauss tudn thi triée Iy “it nhung
chin” (pauca sed matura): chi khi nio ong suy

VTHPT chuyén Ha Nji - Amsterdam.
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ngim dén mitc da thiu déo theo y ong, vi
chi khi 6ng di trinh bay stc tich vin de iy,
6ng méi cho ding mét nghién ctru nao do.
Nhing ¥ twdng “chua dt chin” dugc ongtap
hop lai trong ngin ban lam viéc, noi ma din
da tich trit luong tri thic di trudc thi dai
50 nidm. Khi Gauss ban luin v to4n, thudng
$€ c6 mdt tip gidy trong dé c6 ich cho cude
trao d6i, durge 14y ra sau ciu cira miéng “toi
cing d4 suy nghi v& vin d& d r6i”, déi lac
kém theo “t6i ciing di dat dén nhitng két qua
tuong ty”,

Khong linh vyc togn nio 13 Gauss khéng
cham t6i, v ciu hoj ve tién d& the 5 khoéng
Phii ngoai I¢. Nha to4n hoc vi dai d trin o
vé ’vin de niy o nim l&n 15, vA sau nhitu
thit bai, dng dan nghi ngd sy tn tai cia
mét’ chitng mink, Ciing nhu nhiing ngui di
trucc, 6ng da thir gij sy phin chiing tién de
5, cng khdm ph4 ra nhiay két qui ma chua
tl}ﬁy maiu thuin xus¢ hién. Ong chura voi xuit
bin gi va nhéing phéc hién 4y, ma ty minh
tirr.1 t0i trong d6 cho d&n khi ban than ongdi
h;ix 1ong. Ngoai phuong cham xuit bin ciia
bim thfu.m, con mér the Iy kh4c khién 6ng d¢




Kant. Kant dong y ring kién thifc bit dau rir
ahiing trai nghiém tif bén ngodi, nhung cho
cing tri 6¢ 6 thé hanh déng dua trén nhiing
in ;u‘(jng chi 6 thé 12 boi né di cé nhing
— giéc” ve khong gian va thdi gian doc lip
vc'n: kinh nghiém, vi cling dic khuén nhing
kinh nghiém dy. “Khdi niém ctia khong gian
Euclid khong c6 ngudn goc thuc nghiém nio
&, ma Ja sy cin thiét khong thé trinh khoi
ciia suy nght. Khong hé théng hinh hoc no
khic ton tai, vi khong hé thong hinh hoc nio
khic c6 thé dugc hinh dung”, Kant viét.

Riéng khing dinh vira rdi 12 sai, boi cic nha
toén hoc di hiéu dugc phén no 16i gidi cua
vin d2 v& tién d& 5, vi sip tdi thi hi vong la
quy doc gia cang viy. V& phin Gauss, do sy
dong die clia cic tn db theo Kant vi nhitng
“ngudihim mo” Euclid, 6ng trinh négdy hin
v6i ho, ¢6 nghia la 6ng khong xuit ban cic
phat hién ctia minh. T4t nhién Gauss khong
chi c6 mdt minh, m3 mot bing hitu cia éng
s& c6 déng g6p 16n vao cic sy kién sip téi.

Farkas Bolyai (1775 — 1856) L nha toén hoc
ngudi Hungary, ban d4u hoc & Jena, veé sau
trd thinh ddng mén va mot ngudi ban gin
giii clia Gauss khi hai ngudi hoc & Gottingen.
Mgi quan h¢ nay dugc ho duy tri su6t phan
doi con lai.

Sau nhitu nd Iyc va tim siic, Bolyai da
thin ra me didu ding chd y ve tén de
song song: dng khong thé chting minh
dic ng ma khéng ngd nhan. C6 mot lan
ng'“"”i ban Gauss con gitip 6ng nhin ra
;aajts;:‘ caa mmh trong moét ching mmh
& v(;*_“h- ALa fn@t nhi toin h9c khd xudt
522 i mét tic phim néi tiéng vé Todn
p, Tentamen Juventutem Studiosam in
bite Gi:;;ilu {‘Afatbc'{eo: mec (tam d%ch “1216
My o6 T ;.;:;1 nh‘LArng Yéu 8 ciia Toain thuin
danh g g oo nién Ham h.QC\ ), thé n}ju’n‘g
g ciia Farkas Bolyai hiu nhu dén tit

Vige ong |3 0
g 1a... cha ciia con 6ng, Janos Bolyai.

L e
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Janos Bolyai, I3y ti tem ciia Bien dién Hungary,
nhén ky ni¢m 100 ndm ngay mdt. Hai biic hinh
goc cria cdn dén dd thit lac.

Janos (1802 — 1860) tif sém di t6 ra la moét
nha toin hoc uyén bichon ci chaminh. Pon
cir nhu khi Farkas d6 bénh, éng di cho cau
con trai méi 13 tudi ditng 16p thay. Khéng
mudn udng phi ti¥m ning cha ciu quy t,
Bolyai cha di gii thu cho Gauss nh& 6ng thu

nhin Janos, nhung odi oim thé nao ma ching
dugc hdi dép sau tin 16 nim. Vi thé ching

trai tré 34 ré ngang sang hoc & Vién Ky thuit

Hoang gia tai Vienna nim 1817, va di theo

quin d6i sau khi 6t nghiép. Trong 10 nim

sau d6, Janos khong chi 13 mot nha todn hoc

siu sic, ma con 13 mot nghé s violin say mé,

vi mét chuyén gia ddu kiém. Ciu titng chdp

nhan 18i thich thitc ddu kiém véi 13 sTquan

ky binh, v6i didu kién Ia ciu dugc chai violin

sauméi 2 trin ddu. Két quila 13 — O nghiéng
vé phia Janos.

May cho ching ta, va ban diu 12 khong may
1im cho ngudi cha Farkas, ching thanh nién
Janos tai ning ciing bi bai todn chiing minh
tién d& 5 hép hon, 16i lao vio nghién cifu.
Cha cju ngim ngui nhé lai két cuc 6ng tiing
trii, nhin gii ciu nhitng 15i sau diy:
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“Dirng danh mot giy dong hd ndo cho vin d&
d6 (tién de song song). N6 khéng dua dén
motkét qua nio c; thay vio d6 né sé dau déc
ci cudc doi con... Ta tin ring bin thin ta di
tim ra moi ¥ tuwdng c6 thé nghi tdi lién quan
dén vdn d& ndy.”

Trdi v6i mong muén clia cha, Janos dugc
tiép thém dong luc & tiép tuc, nhung rdi
chudi bat bai 2000 nim ctia bi todn 4y cing
dan khién ciu nghf ring tién d& s6 5 thuc
su khéng phii dinh ly. VA ciu cting chon di
con dudng gid sit phan chiing, tiép tuc dao
sdu vao thit hinh hoc xa la git diy dang din
dugc cju dinh hinh rd nét. Khic véi Saccheri,
cdu ching viéng bin véi nghia vu ching
minh Euclid 13 ding; trong mit ching trai
tré, thé gidi méi ndy ruc ro ching kém gi
thit hinh hoc dugc tén sing bay lu. Thanh
qué ctia ciu khién chinh ngudi cha thay déi
quan niém. “T hu khéng, con d4 tao ra mot
v tru la lim va méi mé”, Janos khing dinh
trong mét bie thu trao d8i véi cha.

=
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Ding dutge gach chin ¢ cud trang: “Tit but khéng,
con da tao ra mgt vil tru la lim vi mdi me»

Farkas hi hifng thém nhéing két qua 4y vio
trong cudn Tentamen lin ti bin nim 1832,
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duéi tieu de Appendix Scientiam Spatis
Absolute Veram Exhibens (Phu luc Giai thich
Khoa hoc Tuyét d6i cia Khong gian), dong
thai néi lai lién lac véi ciy da ciy d& Gauss
clia todn hoc duong thdi. Gauss hét 15i tin
duong, song lai c6 doan 6ng viét:

“Néu t6i bit diu véi viéc néi ring t6i khong
ddm khen nggi cong trinh nay, hin trong
moét khic anh s€ ngac nhién, nhung t6i
khong thé lam khic. Khen nggi n6 dong
nghta véi viéc khen ngoi chinh t6i. Vi toan
b ndi dung ctia céng trinh, tir ci huéng tiép
cin clia con trai anh, t6i ci nhiing két qui
ma né thu dugc, trung khép gin nhu hoin
toan nhitng suy nghi d4 chiém gi& diu 6c t6i
sut ba mudi hay ba muoi lim nim qua... K&
hoach ctia t6i I viét tit ca ra gidy, d€ ft nhdt
thi nhting y tréing ndy khéng theo i xudng
md. Nén tdi rdt ngac nhién khi 6 ngudi di
1am viéc ndy thay t6i, vi dic biét vui mirng
khi ngudi d6 lai chinh 13 con trai ctia ngudi
ban cii d4 vugt xa t6i mét cich 4n tugng dén
viy.”

Doan thu ndy véi Janos nhu 1a Gauss khing
dinh éng ldy cip ¥ twdng ciia ciu. Thit ra,
nhiing két qui ciu (va nhin vét th ba ma
chiing ta sip néi dén) dat dugc chi tiée va
phong pht hon Gauss r4t nhitu, diu niy
chinh Gauss con cong nhin. Vén tinh khi
néng ndy, ciu trai thit vong kinh khang, vi
khoinh khic 4y 1a lc c4u doan tuyé véi xust
ban (may cho hiuthé 1y kho;').ng 20000 trang

bin thio ctia Janos vin con). Dt vé sau da
dep bd duge mé; nghi ng& v& nha todn hoc
lio thanh, Janos vin ching thé vyc ddy tinh
thin ban thin do cong trinh ciia ciu ching
hé dwoce ngudi doi hu’éng ng. Dg}; dé mot
tugng da trong ldng nhan loai sudt hai thién
nhi’én ky ching phai dz dang, va didu dy cang
khic siu ngj thir vong vén cé, Sy céng nhin
g ti€c lai khong dén

Xung déng cho Janos d4n
icdu con séng,
thl;:}y rkx)gu’qc thdi gian vé nim 1829, ba nim
, Mg
dc bai bio ¢ Janos, mot bai bio va chit




xudt hién tai nudc Nga xa

4 wong 1o 44
4n vit chinh thi ba, Nikolai

«oi. Thc gid lanh
Lobachevsky:

Nikolas Ivanovich Lobachevsks.

Can néi qua vé bsi cinh gido duc Nga thdi
kA Gido duc néi chung va todn hoc néi
"éflg & Nga giai doan cui thé ky 18 — diu
thel kj 19 chua duoc phdt trién nhu cic
qudc gia phurang Tay khéc. Tinh hinh khéng

i quan hon sau khi cudc chinh phat cla
r\If‘.l’ol(?on sa lay gitta mia dong nudc Nga,
nl:l sy kién niy di lam diy lén hai hién
gignf trong long ngubi din Nga thoi by
ng<;aj9 din ¢6 4c cim véi nhiing dnh hudng
vl 'th!?mg’/ Vi’ niém tin vio mot Ding tdi
ditce aﬂ bi citu r8i miu qudc Nga v dai
che h“, e nhém lai manh mé, khong t3t
gi6 : “méﬂﬂkhoa hoc. Ding trutdc hai can
gido dg:qc chitu, cong cudc cudng héa nén
B ci, CS“UdC nhi, ldy d6 lam tiém lyc quéc
loi, Lobaa hoang Aleksandr ching he thuin
trong bdfh?VSky dén tudi vao Dai hoc Kazan

6 i cinh dé, va sé danh 40 nim cude

ng gdn b6 véi noi diy.
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Ching rd ty bao gid, Lobachevsky di nghién
ngim vi thit duaranhiing chtng minh, cting
di nghi ngd vA thif gié sit ménh de phu dinh
ctia tién de song song, va cing d4 theo mach
phit trién ma ching thiy mau thuin nio.
Pén lic 4y, hin Lobachevsky di bi thuyét
phuc bi lugng két qui mdi qué nhigu dé c6
thé din dén mét mau thuin, dng dinh tinba
nim phit trién h¢ thng ong méi tao dung.
Ong cho xudt bin nhting két qua ctia minh
trén t Messenger ctia Kazan, va chi nh4n lai
cdi quay lung lanh nhat cta giéi hoc thuit.
Ngoai viéc nén gido duc Nga xa cich véi céc
trung tim s6i n6i cia cong dong nghién clu,
digu nay mot phén con do Lobachevsky dit
tén loai hinh hoc ndy 13 “hinh hoc tudng
twgng” (imaginary geometry). Bai béo V&
Nén tang ciia Hinh boc cia 6ng con bi el chéi
b&i mot ngudi phin bi¢n thd o thudc Vién
Han lm Khoa hoc St. Petersburg, véi Iy do
trong hai tich phin xdc dinh trong bai béo thi
mét cdi 12 sai, cdi con lai thi d& ching minh.
S& d mét bai béo v& hinh hoc c6 yéu 18 gidi
tich 1a bai Lobachevsky di phit trién luong
gidc cta loai hinh hoc nay.

Lobachevsky khéng vi phin ting ctia du ludn
ma nhut chi. Ong ra stic viét hang loat bai
béo dé thuyét phuc gi6i hoc thuit vé tim ¢G
ctia thanh tyu cta ong. Ong vin hét minh
v6i ngdi trudng Ong giang day, héc minh
véi lao dong. Khi trao d6i nhiing két qui
v6i Gauss, éng nhan lai nhiing 181 khen b
cinh, thim chi 12 10i de nghi ong gitt mdt
chin tai khoa Todn Pai hoc Gottingen ca
Gauss. Lobachevsky tlf chdi. Trong sudt
nhitng ndim thing ginbé véi Pai hoc Kazan,
Lobachevsky di kiém vai trd cia gidng vién,
nha nghién ctiu, chanh vién hoi ddng quin
tri, lao cong, thim chi vitng thiét k& kién tric
va gidp trudng chdng dich t.

Dip lai nhing cong lao d6, ngudi ta di cho
Lobachevsky vé huu non khi méi ngodi ngit
ruin. C6 ngudi cho ring, nhiing thé lyc
khién Gauss e ngai di nhding tay vio: nhiing
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tin dd ctia Euclid v Kant hin da ri tai gia
dinh hoang toc vé thét hinh hoc méi di xtc
pham dén tigng dai tri thitc ctia Hy Lap va
Euclid. Ké ¢3 quyét dinh dot ngot trén, hay
ndi dau mit con, hay sy mt 1da sau nay, tdt
¢é vin ching thé quac ngd Lobachevsky, 6ng
vin nghién citu v& loai hinh hoc pha dinh
tién dé song song chitng nio éng con nghi
dugec, vin nhidu lin xuit bin thém dén cudi
ddi. Vao ky niém 50 nam thanh 1ap Pai hoc
Kazan, éng lai cho ding tai mot bai bio v
cong trinh dé di 6ng, lac niy dugc 6ng goi
12 Pangeometry. Déi tén vin khong gitip 6ng
nhin duge sy c6ng nhin xing déng.

Cling mét bai toan ta c6 ba cich tiép cin:
ngudi thi gitt lam bi mac do lo sg thoi thé,
ngudilai cay ding that vong sau mdtbiic thu,
ngudi lai ching he ngin bt cit ditu gl, vitng
tin vio thanh qua bin than. Dy gl di na thi
nhitng cong trinh hét sic cong phu ctiaho d1
khién du luan din c6 Iy do dé tin:

Tién dé song song khong thé duwvc chiin g mink
1o cdc tién dé com lai.,

Su phi miu thuin

Tuy nhién ¢6 mét didu ci ba ngudi tién
phong trén thi€u. Loai hinh hoc ho nght ra
vin thuin tdy “nim trén gidy”, sy phi mu
thudn clia né vin chi 12 gia dinh. Thir hinh
dung dung hiu thé déc stc phit trién hing
trim dinh Iy, dé rdi ai d6 phdt hién ra mot
mau thuin qué d8i don gidn nio d6, My
tir cdc ménh dé mAu thuin, ngudi ta cé the
chitng minh duge moi ménh de, nén mot hé
tién dé chita miu thuin chic chin 14 khén,

dem lai gid tri gi. Nhiém vu cp thiée tiép theo
chinh la chitng minh sy phi méu thufn d¢,

Moi nghi ng& cudi cling ciing duge gii
quyét bdi Eugenio Beltrami (1835 — 1900)
vao nim 1868 (ngudi dan bng nay ciing gisi
thiéu lai c6ng trinh bi b6 quén cta Saccheri);
hinh hoc Euclid va loai hinh hoc méi mg ndy
“ding nhu nhau”.
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Ditong con g Tractrix.

Cich 1am r4t don gian: dung ra mot khéng
gian tudn theo quy luic ciia hinh hoc méi
trong chinh khéng gian cta hinh Euclid. Va
md hinh ma Beltramj Iyt chon 13 be mit ctia
mot “gii chu” (pseudospherc), tht ma ta thu

hinh hoc trén ba mdt ndy thda man hinh hoc
cta Bolyaj vy Lobachevsky.

uan twong hon, mo dink 1§ (i logi hinh
h?c trén be mye ndy c6 thé duge quy v& mét
dinh ly tuOng ng trong hinh hoc Euclid,

etc 12 néu hinh hoc m6i ndy 6 mau thufn,
thi hinh hoc ¢ Euclid cling viy. Néi cich

Beltm’mi"mein va Poincaré
$& chiing minh diag a5 s A
sOciphon, 2 8 mic dg hinh hoc

qt -TAP8-3565 THANG 5/202¢
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Myt gid ciu (psendosphere).

Liic ndy ta cang phii trin trong thién tai clia
Euclid. Ong khéng nhiing xép diy 12 tién
d sau cling, ma con hoin viéc ding dén né
trong t4n 29 két qué dau tién trong Elements.
Nhiing gl ma tin hai thién nién ky sau nhin
loai méi phdt hién ra la bio chiing cho tinh
doclip chatién de thtt 5: n6 khong thélamot
dinh If rtit ra tir chi 4 tién de diu tién: Tién
de thit 5 thit sy 1 mor tién dé doc 1dp.
Lon lai vén de v& gdc 1&, xéc ménh de phi
dinh ctia Tién d& 5 theo phdt biéu cta
P]ayfair:
Tién & 5: Cho trucde mot diém M khong ndm
tr‘én d, cé diing mét duing thing d' diqua M
va song song vd d.
s€ 6 pha dinh la:
75'” tai mot diém M vir duirng thing d khong
diqua nd, sao cho si dutirmg thing di qua M v2
g’”g song v d Lt khdc 1. Con s6 nay cd théla
b'”.”f 1on bon hogc bing 2.
Hoa 14, truding hgp thit hai arong duong véi
8 thuyé géc nhon vitng chai ma Saccheri

B e
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dd khong loai dugc. Con trudng hgp con s§
dy 13 0, néi céch khdc 14 moi dudng thing
deu giao nhau, thi vi tu s cda chiing ta di
loai dugc. Dong thdi, Dinh Iy 16 (dinh 1y géc
ngodi) v Dinh ly 27 (dinh ly géc so le trong)
trong Co's¢ cia Euclid d4 chirasy tdn tai clia
dudng song song kia ma.

Thuc ra, cinh cifa mi ta tudng nhu Saccheri
d1 khéa kin ciing 4n chia trong né mot thé
gi6i phong pht khic, goi 13 hinh hoc elliptic.
Sau ndy, Riemann vi nhitng déng gép cia
ongdathdng nhit vi dio sdu hon vio ca hinh
hoc elliptic v hinh hoc hyperbolic, ni dung
nhing déng gép niy xin hen ddc gid ngiy
nio d6 khéng xa. Con dizu vo ly ta vita chi
ra thuc chdt c6 thé truy ngugc vé mot trong
cdc gia dinh dugc ngim thira nhin.

Tai liéu tham khio

[1] ET. Bell, Men of Mathematics The
Lives and Achievements of the Great
Mathematicians from Zeno to Poincaré.

[2] David M. Burton. The History of
Mathematics An Introduction.

[3] M. J. Greenberg, Enclidean and Non-
Enclidean Geometries — Development and
History.

[4] Wikipedia tiéng Anh.

[5] https://www.youtube.com/playlist?list
=PLjLK2tht—VBSBtvﬂ1xx-DW3ZW3nOQ

HVZ

[6] https://rosetta.vn
ent/uploads/ sites/7/2018/07/Riema

[7] hteps:// WWW.cut-the-knot.org/ triangle/
pythpar/ Drama.sheml

/ lequanganh/ wp-cont
nn.pdf
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THAU KINH FRESNEL
VA NGON HAI PANG

NGUYEN HOANG V('

Viée st dung 4nh séng d€ bio hitu cho thu
thuyén vio gin by 1a mot hoat déng hang hii
c6 lich str 1au doi. Tuy nhién, dén tin diu the
ky 19, nhitu ngon hai ding vin hoat dong
theo co ché nhu hang nghin nim trude dé:
nhién lidu dwoc dét lién tuc trén néc mot tda
nhi cao d€ énh sing toa ra khéng gian xung
quanh. Nhigu ngon hii ding ¢4 luong tiéu
thu nhién ligu rit 16m, vi du nhu hai ding &
Isle of May trén bd bién Scotland tiéu thy
dén hon 400 tin than d4 moét nim

vio giai
doan diu the ky 19.

Hinb 1. Nbitu ngon bii din g i the ky 18 vy
hoat déng béng cdch dot than d4 180 thanh g,
ddng lita ma kbéng cé b thong quang hoc nao,

| H Ngi.
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Hinb 2. Mt phin & parabol cho ha ding cia
Thomas Smith nem 1787.

Cling trong giai doan tr cudi the ky 18
df‘}l .dhu the ky 19, 4z 6 nhidu nd lyc dé
cai tién ngudp sdng clia cde ngon hii ding,
mdt thinh phig quan trong ciia giao thuong
hang hii toan cAu e ¢, Morsdky su di tin
hanh sit dung cfc mit phin xy paraboloid
dnh sdng thanh chiym song

N n;()t logi dén diu méi do
s 8y ST Aimé Argand thide ke,
:gr;gc_n I dé" Argand, cling c'%u’qc dua vdo
40 V1 higu suge chig, sdng tdt hon v

*TC _TAR. 8~ 58 5 THANG 5/2024
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khéng lam den cdc mjt phan xa nhu nhiing
loai dén truéce dé. Do cic mit paraboloid chi
héi tu énh sdng v& mot hudng nén cic ngon
hii ding st dung cong nghé méi niy phai
trang bi nhiu ngudn sing khic nhau dé bao
phtt hét céc hudng. Tuy viy, d6 sing ciing
khéng ddng déu tir truc chinh ctia mit phin
xa rabén canh.

Nim 1811, mét Gy ban dugc thianh lip &
Phédp véi muc ti€u cii thién cic h¢ théng
chiéu séng cia hii ding. Do cdc bién dong vé
chinh trj & Phép giai doan dau théky 19 ciing
tinh kiém nhiém cta cdc thianh vién, khong
c6 nhitu dot phd mdi xdy ra cho dén khi cé
sy tham dy cia Augustin Fresnel vio nim
1819.

1. Augustin Fresnel

Truéc dé, Fresnel di 3 nén néi tiéng vé
nhing nghién ciu quang hoc. Cic cong
trinh clia 6ng, ciing nhu cia Thomas Young
& Anh, dd ching minh tinh chit séng clia
4nh sing, giéng véi gia thuyét cia Huygens.
Fresnel ciing d4 phat hién ring séng 4nh sing
Ia séng ngang, ddng thoi giai thich mot s8
hién tnrgng quang hoc nhu phin cyc dnh
sing vi khiic xa kép dua trén thuyét séng dnh

¢

sang.

Augustin Fresnel (1788 — 1827).

Fresnel tham gia vio try ban Hii ding nhd syt
de cif ciia Arago, khi d6 cting Ja thanh vién

TAP 8 - 56 5 THANG 5/2024 70

trong Gy ban ndy. Bin thin Arago ciing la
mot ngudi ang hd nhiét thanh cho thuyét
séng 4nh sdng vi hai ngudi 1a cdng sy clia
nhau trong cic nghién cdu v& quang hoc.
Ngay tir khi bit diu cong vic, Fresneldicédy
tudng thay cic mic phin xa paraboloid bing
cic thiu kinh do qui trinh khic xa qua thay
tinh c6 lugng énh sing bi hip thu mit it hon
nhitu so v6i phan xa trén cdc mit kim loai.
Tuy nhién, néu si dung thiét ké thiu kinh
thity tinh théng thudng, ngudi ta s€ cin ché
tao mt thiét bi quang hoc c6 bé day ciing
nhu khéi Iugng rdt 16n dé thoa min yéu ciu
quang hoc cho thiét ké ciia ngon hai ding.
Nhitng thit nghié¢m trudc d6 theo huéng nay
deu di thit bai. Chi trong vong hai thing,
Fresnel dd cho ra mét thiét k€ thiu kinh méi
ma ngly nay dugc biée dén véi tén goi thiu
kinh Fresnel dé gidi quyét vin dé trén.

Hinh 3. Trdi: thiu kinb ban dau. Gitta: Gidm
bdt dg diry. Phai: Thiu kinb Fresnel gbm cdc
vanh tron déng tim.

Thiét ké cta thiu kinh Fresnel dua trén
mét nhin dinh twong déi don gian: trong
phin thiu kinh bing thiy tinh ddng nhit,
dnh sing truyén di theo dudng thing. Hién
tgng khic xa chi xiy ra & hai mjt ca thiu
kinh ti€p xic v6i khong khi, I3 mét mir
phing vi mét mit cong nhu trong hinh. Do
d6, néu ta chia thiu kinh ra thanh cic phin
glim do day gitia hai mit khiic xa ctia méi
phin va xép lai, ta dugc mot thiu kinh céciu
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ta0 12 cdc vanh tron ghép lai (Hinh 3). Thiu
kinh nay méng hon nhitu nhung vin cho
chum tia khic xa song song néu mit cong
cta méi vanh duge ché tao theo diing dinh
luit khdc xa 4nh séng cho cling mét vi tri
tieu diém. N6i cdch khdc, ta dugc mét thiu
kinh ¢6 tiéu cy twong duong thiu kinh ban
dau nhung gidm thigu ddng ké ca ve d¢ day
1an khéi lugng. Nha todn hoc Buffon ciing
da tiing c6 y tudng v& mot thiu kinh tuong
w nhung chi v6i muc dich héi tu 4nh sing
dé dét. Trong khi d6, Fresnel I3 ngudi dau
tién s dung thiu kinh dang nay dé tao chiim
sdng song song vi tién hanh trng dung vio hi
ding.

-

Hinh 4. Thiu kinh Fresnel 6 kb ndng bién
chitm sdng phit ra tic tiéu diem think chiim song
song tstong ti nhuc thiu kink hgi ty théng thuin g

Cong viéc ché tao thau kinh Fresnel diu tién
duoc tién hanh ciing véi Frangois Soleil, mat
chuyén gia v& thiét by quang hoc. Mét phién
bin thit nghiém cé dudng kinh 35 cm duge
Soleil hoan thinh vio diu nim 1820. C4c
phién ban 16n hon ra doi ngay sau d6. Do han
ché clia cong nghé giai doan nay, véi cic thiu
kinh kich ¢& 16n, cic vanh tron dugc thay
bing cic vanh ghép tir cic phin tit quang hoc
dang da dién gin lai v6i nhau,

Sau nhéing thit nghiém thanh cong dau tién,
Uy ban Hii ding Phép dx quyét dinh st dung
tim khung chita thfu kinh Fresnel dg lip
dit tai ngon hii ding Cordouan, mgt trong
nhing ngon hii ding né; ti€ng nhdt & trén by
bién Phdp. Céng viéc ché t30 lai duoc thyc
hién béi Soleil. Vao ngiy 25 théng 7 nim
1823, céch day 200 nim, h¢ théng quang
hoc do Fresnel thiét ké bir day hoat dong &
Cordouan.
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Hinh 5. Thau kinb Fresnel thoi ki dbu. Do i
han ché ciia céng nghé ché tao, nbhiéu kbd; thiy
tinh duge ghép vdi nhau.

He théng niy gdm 8 tdm thing diing tao
thanh bét gidc deu. M3i tim ¢6 mét thiu
kinh Fresnel. Do gi6i han ctia khic xa, chi
€6 cdc tia sing tao thinh g6c nhé hon 45°
véi truc chinh dj qua thiu kinh. Céc tia con
lai s& bi thodt ra & phia trén hojc phia duéi.
bé st dung céc tia & phia trén, Fresnel cho
p dit cic thiu kinh Fresnel nghiéng géc
nhim hsi ty ching thanh chum song song

ua cdc tim kim loai dé thanh

cusi the ky 18). wMyy i,
ht{’éng fuéng Phia dusi, Frespe| lp die cic
mit phin x, ¢ huémg chl’mg song song véi
phuong ngang. Tuy nhigp

ndy s khan

¢, v6i cic tia sdng

118 paraboloid tryyg, d6, dinh

m —— e
b
(TE ~TAP g - 5875 THANG 5/2024




TIM HIEU KHOA HOC

ddu mét bude nhiy vot trong viéc dim bio
an toan hang hai. Ngudi ta cfing c6 thé ditu
chinh dé cdc ngon hai ding gin nhau cho ra
4nh sing nhdp nhdy véi tin s8 khdc nhau.
Néu thiy tha trén tu quan sit duge ci 2
ngon hii ding ciing lic, dya vio bin dd va
géc quan st t6i hai ngon hai ding trong thyc
té, viéc gidi bai todn tam gidc lugng cé thé cho
ra vi trf chinh xdc ctia tau.

Hinh 6. a) H¢ thong quang hoc diu tién sit dung
théu kinh Fresnel tai Cordonan bao gbm 8 mdt
chita cdc thin kinb Fresnel va cdc b¢ thong phin
xa dé biing cdc tia sdng phia trén vi dudi nguon
sdng. b) Kbi bé thong quay, ta thu dwgc 8 chirm
sdng song song ma kbi quan st it xa s nhip
nbdy vdi tin s8'cd dinb.

Trong mot s6 trudng hop khic, ngudi ta chi
cin dnh sing ¢ dinh - c6 cudng d6 dong déu
theo moi huéng. Fresnel cting tién hanh cii
tién thiét ké quang hoc cho truding hgp nay.
Toan b phin khiic xa & chinh gitfa 12 mét
th#u kinh Fresnel dang tron xoay véi truc
quay 2 tryc thing ding dé dim bio tinh déi
xting, do d6 4nh sing sé dugc tin déu theo
moi hudng. Véi phiin trén vi phin dudi, ban
dau Fresnel sit dung cdc guong tron xoay dé
tao chiim phin xa nhung dén nim 1825 6ng
d4 c6 mot budc dot phd mdi, stt dung céc
ling kinh phan xa toan phan.

Ciing nhu tén goi, céc ling kinh nay hoat
dong dyta trén hién rgng phin xa todn phin.
Do chiét sudt ciia thity tinh 16n hon khéng
khi nén khi tia sang tif thiyy tinh di ra khong
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khi c6 géc téi 16n hon géc t&i han thi né sé
khong bi khiic xa ma todn b6 tia sing sé bi
phan xa tai mt tiép xtic ndy (Hinh 7).

HinbT. Lang kink phén xa toan phan. Khi goc
tdi canh buyén ldn hon goc tdi ban 6, vdi
sin 8. = np/ny (ny v ny ln ligt L chiét sudt
chia thily tinh vi kbong kbi) thi tia sdng bi phdn
xa lai toan b thay vi kbiic xa.

Cic ling kinh phdn xa toan phin tron xoay
(v6i truc quay la truc thing ding) dugc
Fresnel s& dung cho phia trén vi phia duéi
ctia h¢ théng quang hoc. Thiét k€ niy di
bé sung cdc han ché ctia thiu kinh Fresnel,
cho ra mét hé thong chiéu sdng deu theo cic
huéng khéc nhau (Hinh 8). N6 cting dit co
s& cho cdc y tudng sau ndy vé viée thiét ké hé
théng quang hoc hoin toin bing thay tinh
ma khéng c6 cdec mit kim loai (4nh sdng bj cdc
mit kim loai hdp thu khi phin xa nhigu hon
so véi khi khuc xa hojc phin xa toin phin

qua thay tinh).

Hink 8. HE quang hoc cho dnb sdng diu ra of
dinb. a) Thiét ké sit dung thiu kinb Fresnel v
Lang kinb phin xa toan phan. b) Thiér bi tron

thite t€ gbm cde linb kign 1 cdc kho; thti"y tin bg

1rom xoay.
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Fresnel mit vio nim 1827 truéc khi thiét ké
quang hoc ¢6 ling kinh phin xa toan phin
duoc hoan thién. Tuy nhién, y tudng nay da
dugc ké thira va phit trién thém bsi ngudi
em trai Léonor Fresnel ciing nhu nhi2u nha
khoa hoc vi ky su khdc ciia thé ky 19.

2. Thomas Stevenson v giai doan ni¥a sau
thé ky 19

Trong giai doan sau dé, nhidu cii tién méi v
mit quang hoc dugc tién hanh bai Thomas
Stevenson, con trai clia Robert Stevenson,
mét ky su hai ding néi tiéng. Anh trai ong,
Alan Stevenson, cling cé nhieu cii tién v&
thi€t ké va ché tao cho hé thdng quang hoc
clia hii ding dya trén thiu kinh Fresnel.
Trong mot c6ng b3 nim 1850, Thomas
Stevenson dua ra mét thiée k& két hgp gitta
thiu kinh Fresnel v mit phén xa parabol kim
loai (Hinh 9). Cic tia sing dén thiu kinh
Fresnel dugc bién thinh chum song song khi
ngudn sing dit & tidu diém ciia né. Cic tia
sing chi€u ra phfa sau dugc phan xa ngugc lai
nh&mét mitbin ciu kim loai con cic tia sing
chi€u ra phfa truéc nhung khéng vio thiu
kinh s& dugc phin xa nh& mét mit parabol
kim logi ¢6 tiéu diém ciing tring véi vi tri cia
den.

Hinh 9. a) Thiét ké cila Stevenson bao gbm mgt

thiu kinh Fresnel, mét mgt phén xa parabol va

mgt bdn cau phin xa bing kim logi. b) This by
thuc t€ Idp dit tai cing Peterbead,

Stevenson ti€p tuc cii tién bing c4ch sir dung
cdc vanh tron xoay c6 thié dién gibng véi
ling kinh phan xa toan phin. Diém khic biét
[ tryc quay d€ tao khdi tron xoay 14 truc nim
ngang chi khéng phii truc tl}ing dttng nhy
trong thiét ké ciia Fresnel. Ong goi day Ia
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c4c ling kinh holophote. Ching C(S. thé dugc
st dung dé thay thé hoan toan mit paralzol
kim loai & phin khong gian phfa tnr.é'c nguon
sng, gitp giam lugng 4nh sing bi hdp t}:u
(Hinh 10). Céc thiét bi dang ndy dugc lip
dit tai hai ding Horsburgh, Singapore, nim
1851.

Hinb 10. a) Finb chiéu canb v binb chiéy ngang
cia ling kinb holophote. b) Lin g kinh holophote
(26 man xanh ld cdy) dwge st dung thay cho mat

DPhén xa parabol. ¢) Hign vdt tir thé ky 19. Cdc
Lang kinb holophote L cic kbsi tron Xoay xung
quanb thiu kinb Fresnel ¢ girta.

Cudi cling, d€ loai triy vat liéu kim loai cho
bén ciu mit sau ngudn sing, Stevenson sit
dung mét loai ling kinh méi, ngiy nay dudgc
biét dén véi tén 80i ling kinh phan xa kép.
Ling kinh ndy lam cho tia sdng tai mot vi
trf ¢8 dinh bj phén xa toan phin hai lan rdi
quay lai dting vi trf ban diu. Néu tién hanh
két hop cic ling kinh dang niy, ta c6 mét
thanh phin quang hoc hoan toin bing thay
tinh ¢6 thé thay thé cho mit phin xa dang
bin ciu (Hinh 11). Thiét ké cia Stevenson
sau d6 dugc James Timmins Chance cii tién
bing cich s dung ling kinh 13 khéj tron
xo0ay quanh tryc thing dting thay vi truc nim
ngang,

¢ \_\—_—_
JE TAP 8 - 56 5 THANG 5/202¢




TIM HIEU KHOA HOC

b)

Hinb 11. a) Ling kinb phin xa kép. b) Cdc ling
kinb phdn xa kép tron xoay (t6 mau dg) dioc st
dung thay cho mdt bdn clint kim loai ¢ phia sau

ngubn sing. .

Mot dot phd khdc ctia Stevenson la viéc
sit dung céc ling kinh holophote trong hé
quang hoc quay cho hai ding. Hé théng dau
tién dang niy dugc 1p dit tai hii ding North
Ronaldsay & Scotland. Trong khi phin gitta
vin gitt nguyén cu tg0 c6 thiét dién da gidc
deu véi chc tdm chira thiu kinh Fresnel, toan
bd phin trén vi phin dudi déu s dung
th#u kinh holophote dé tao chtm song song
tuong ung véi tiing canh ciia da gidc (Hinh

Hinb 12, Mt s bé quang boc quay cho bdi ddng
sit dung thiin kinh Fresn el v ling kinb bolophote.

T
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Mot vin d¢ quang hoc tiép theo mai
Stevenson gii quyét 12 viéc [am thé nio phin
b3 4nh sing tip trung vio mdt s6 hudng
nhdt dinh phuc vu yéu ciu thyc té. Vidu
nhu véi dia hinh ctia eo bién, ngudi ta mudn
4nh sing ctia hii ding chiéu sing nhiéu han
vio phin dudng bién ma tau thuyén di lai
thay vi chiéu dbng déu cdc phuong. Céc hé
théng quang hoc phirc tap gdm cdc ling kinh
holophote xoay quanh thiu kinh Fresnel,
ling kinh phan xa kép cung cdc ling kinh
dang ling tru ding dugc Stevenson thiét ké
dé giai quyét cdc nhu ciu thyc t€ ndy.

Sound of Glenelg.
Sleat Sound.

N0 A
~—2A

b)

Hinh 13. a) Trong thuc té, cd liic ngui ta cin
chiéu sdng thp trung vio mot s6 phicong nhit
dinh. b) HE thong cd thém cdc ldng kinb dang
lang tru diing (t6 mau tim) A€ thic bign viéc trén
ciia Thomas Stevenson.

3. Thiu kinh Fresnel trong cic thiét bi
hién dai

Véi sy raddi ctia cdc ngudn séng st dungdién
tit dau thé ky 20, cic h¢ thdng quang h(.>c
trong hi ding da c6 thé dugc don gian héa
di rdt nhigu. Ddng thdi, sy xudt hién cha cic
ccj)ng ngh¢ dinh vi trén bién cﬁng'lim giam
di thm quan trong clia hai ding trong hang
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hai. Tuy viy, véi uu theve kich thudie va khéi
lwong nhg, thiu kinh Fresnel vin duoc sit
dung rit phd bién trong nhidu linh vuc clia
ddi séng,

Thau kinh Fresnel xut hién trong nhizu dng
kinh cho mdy anh ciing nhu cdc thig bi
quang hoc trong cdng nghiép vi nghién cru
khoa hoc do né cé thé gitp gidm kich thuéc
cliahé thdng quang hoc. Tuy nhién, do th{u
kinh niy ¢4 thé gdy ra nhiu xa 4nh sing, n6
thudng phii duge ket hop véi nhidu ciu tric
quang hoc khéc d€ dam bio chit luong anh.

Hinb 14. Hai 6ng kink chup xa c6 cimg tiéw i
ctia ciing mgt bing. Ong kinb o stz dung thiy
kinb Fresnel ¢6 kich thidc nhg hon nhitu, tuy

nhién lugng dnb sing dén cim bién s¢ nhé hon.

Thiu kinh Fresnel ciing dugc sir dung trong
mdt 3 thiét bi chidu sing nhu dén chiéu cho
sin khdu hay phong chup anh hoic trong cic
mdy chi€u.Tritéc khi man hinh tinh thé long
tr& nén phéd bién, mét s§ TV céngnghé CRT
ciing st dung thiu kinh Fresne| dé gidm kich
thuéc. Gin day, mée 8 thigc bi thuc ¢ 20
di diing thau kinh Fresnel dé phéng dai inh
phia trudc mit nguai.

Hinh 15. Thdu kinb Fresnel trong a) dén chiy
sdn kbdn vi b) Thiét b thuc 1 o,
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Do dic tinh nhé gon, thdu kinh Fresnel cting
xudt hién & cic thiét bi cin kich thuéc nho
gon nhu cim bién hbng ngoai chdng trom
hay thiét bj doc ma vach. C4c thiu kinh niy
c6 thé dugc lam bing nhua hoic cic dang
tim mong tiy theo cong nghé sin xudt vi
nhu ciu clia thiét bi.

Hinh 16. Thiu kink Fresnel tron g thiét bi cim
bién héng ngoa.

Trong giao théng, nhitu dén tin hiéu dwoc
gin thiu kinh Fresnel d& huéng énh sing dén
vang ¢é phuong tién di chuyén, givp dé quan
sit hon. Nhidu loai d&n pha cta 6 t6 tﬁng
duge lip cac thiy kinh Fresnel d& tao chtim
sing song song. Cic thiy ki

nh Fresnel mong
s NS ot Ll
cung cd thé dugc dan & cira kinh ctia céc xe

Ugc den tin higu

khuat,

sdt dicy, ma,
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Gi6ng nhu Buffon di dy doén, thiu kinh
Fresnel ngay nay con dugc sit dung dé héi tu
4nh sdng. Khi ldp diit cdc pin mit trdi, ngudi
ta cé théldp thém céc thdu kinh Fresnel nhim
ting cudng d6 sdng téi cdc tdm pin.

~~~~~~

Hinb 18. Thdu kinb Fresnel bgi tu dnb sang cho
tdm pin mdt tro.

4. Loi két
Tuy Fresnel mdt chi vai nim sau khi cho ra
ddi thiu kinh mang tén éng, nhitng ngudi

TAP 5= 56 5 THANG 5/202¢. TC

di sau vin lién tuc hoan thién céc ing dung
cia né, vio ci nhiing linh vic ma bin thin
Fresnel c6 I¢ cing s& cim thdy ngac nhién.
Khéng chi dim bio an toan hing héi cho
rdt nhidu con tiu cia thé ky 19, thiu kinh
Fresnel vin duoc stt dung mot céch da dang
trong céc thiét bi phuc vu ddi séng nhd sy
déng g6p clia cic thé hé cic nhi khoa hoc va
kg su ndi tiép nhau. Thiu kinh Fresnel cling
12 mdt chii dé thi vi khi gidng day vé quang
hoc cho hoc sinh phd théng.

Tai liéu tham khdo

[1] Basdevant, J.-L. (2019). Famous
optician: Augustin Fresnel and the wave
theory of light. Photoniques, 18 — 22. hups:
//doi.org/10.1051/photon/20195418

[2] Elton, J. (2009). A Light to Lighten our
Darkness: Lighthouse Optics and the Later
Development of Fresnel’s Revolutionary
Refracting Lens 1780 — 1900. Inz. . For the
History of Eng. & Tech., 79(2), 183 — 244.
hteps:// doi.org/10.1179/175812109X4 49612
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TRO CHOI VE HINH CO TAM POI XUNG
Phan II: Lam quat d6 chei tit que kem
va chai nhya tdi ché

NGUYEN THUY VIET ANH!

Chudn bi: Chai nhya, vong tron nhs bing
nhua, dao nhon, keo 502, que xién bing g6,
soi déy, que kem.

Budc 1. Dung tay ldy vong trdn nhd bing
nhua & ¢8 chai.

e
l ,7

Budc 2: Sit dung dao nhon dé dyc c4c 15 twdn By 3, Tiép

tuc dy A
& chinh gitta nip chai nhuya, mét bén thin 155 chinh gitta ¢« 8 dao nhon dé duc mét
clia chai nhya va dudi ddy cla chaj nhuya,

quekem (lam 2 ue kem nhu
thé) rdi dic 2 ue k 1eq SERE
Chuiy la kich thu6ce cdc 18 tron di 16n dé que  g§, Diingkeo gOS dz: ci);:;:nl? l}: chn’!)ir;g;
ek Xién bing g8 i vs; nhay (luthl ;l;:ll'ﬁv:}icslﬁa
UTvung Lién cip Hoi nhip Quéc t¢ iSchool Qudng Tr,
» TN s




vitrf ctia 2 que kem dé tao thinh hinh cht X Buddc 4: Diit que xién bing g6 vao 15 tron trén
trén que xién bing g5). nip chai nhya, sau d6 diing ddy cot chit vio

P - que xién bing g (soi ddy nim phifa dudi nip
chai).

Budc 5: Puta soi ddy vio miéng chai nhya, sau
d6 kéo soi ddy niy qua 16 tron bén thin chai
rbi vin ndp chai lai. Luu y 12 dua phén cudi
clia que xién bing g6 ra ngodi qua phin1§ &
dudi dédy chai.

T

Bude 6: Cot phin cudi clia soi ddy vio vong
trdn nhd bing nhya nhu hinh minh hea
nhim gitt lai sgi dy khi kéo. Trong trudng
hop cdc em khong c6 vong tron bing nhya
thl ¢é thé s dung mét doan ngin clia que
kem dé thay thé nhé!

TP o-s6 s THANG /206 P =
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Budc 7: Bay ity cac em chi cin xoay nhe cinh
quat d€ soi ddy cuén tron quanh que xién
bing g8, sau d6 diing tay kéo lui kéo t6i sdi
déy 13 c4nh quat s& quay.

Tai liéu tham khio

https://www.youtube.com/watch?v=
x1ixw6goQIM

LOT GIAL DAP AN

Ai Ia fan cia d6i nao?

Gid st trong s8 cic fan cta d6i FC Dira va
trong s3 cic fan clia d6i FC Chuéi déu ¢6 58
thé din néi déi bing nhau 3 & ngudi.

Khidé co tdng cong 2k thd din dén vy bo téc
Lira Déi, vi viy cau “ngdi bén phéi canh t6i
lamét fan ctia d6i FC Dira” binéi ddi mét s8
chén Bin.

Suy ra trong s8 cic thé din nay, phii cé moét
s6 chin ngudi c6 ngusi ngdi bén canh phia
tay phai 13 fan ctia déi FC Chusi. Nhung
dieu niy khéng thé xdy ra do c6 tdng cong
25 fan ctia d6i FC Chudi. Mai mdt fan niy
tuong tng mét ngudi ngdi canh bén trdi anh
ta, do d6 6 ngusdi c6 ngudi ngdi bén canh
phia tay phdi Ia fan ctia déi FC Chugi cling
bing 25 12 mét s8 1.

V1 viy trong 58 céc fan ciia d6i FC Dira va
trong s6 céc fan ctia d6i FC Chudi, s8 cic thg
dan tir b6 tdc Lira Déi khéng bing nhau,

D38 vui
Goi a,b,c 14 wong dng 13 s8 ky nhéng
mau xanh, 35, vang tai mot thei diém. Goi
a,\v,c wong ing 4 s8 ky nhdéng miu xanh,
ds, vang sau khi ¢6 2 con khic mau nio d¢
83p nhau. Néu 1 con mau xanh va 1 con miu
dd gip nhau thiq’ = 4 — Lt =p
c¢+2;néul con mau déva
gip nhau thi ¢/ = a+2b=b—1¢ =
¢—1;connéul con miy vang va 1 con miu
xanh gip nhau thig = 4 _ Lb =b42,¢ =
¢—1. Nhu vy, o' —

-1, =
1 con miu vang

v'Z} a- bcb cung s8 du khi chig cho 3. Nhy

3, nén tai moi
¢ A A .
nay khéng chia hét cho 3.

e o
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VUI CUNG PI

LAI SUAT!

DGFM?
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ng trong bio hiém va tii chinh. V& mjt todn hoc, 13 sudt
tinh theo nhitng khodng thdi gian cang ngay cang nhd va
l4i sudt ciia I3 sudt dugc xem xét. Vi lai sudt 100%, mot euro sé cb gi4 tri bing e euro sau
mét nim néu i sudt 100% dugc tinh theo mot 56 vb han nhting khoing thdi gian nho (xem
tranh minh hoa), & ddy ¢ la s6 Euler. Bai to4n niy bit dau tif nhi todn hoc ngudi Thuy SiJakob
Bernoulli, ngudi d4 giai quyét vin de nay ngay tit thé ky 17. Céi nhin sdu sic ndy c6 gid tri ddi
v6i tt ci moi ngudi va do dé né khing dinh tinh phd qudt ctia todn hoc.

Lii sust déng mot vai trd quan tro
trd nén dic biét thi vi khi né dugc

YTheo bttps:/fwww.idm314. arg/zoz;-mmit—t/)allen ge
2Hi¢’p béi Todn hoc Tai chinb va Bdo bién Dite (DGFM) eV. Cologne, Di.
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SUKHAM PHA RA SO VO TY!

Diay 1 ciu chuyén ve
Hippasus xit Metapontum,
hoc trd ciia Pythagoras,
ngudi dim di ngugc lai
16i day ctia thiy minh:
Pythagoras tin ring moi
6 déu c6 thé duge vide
dusi dang mét phan s§
cta céc & nguyén t3 cling
nhau, nhung Hippasus d1
c6 thé vach ra nhitng sai
sét trong ly thuyét ciia
ngudi thiy minh thong
qua dinh Iy Pythagore va
mot hinh tam gidc vuéng
véi s8 do cha cic canh
géc vudng 13 1 don vi.
Hippasus nhin ra ring s8
do cta canh huy?n 13 /2,
mét s khong thé viér dusi
dang phén s8. Ngudi thay
ghét bj phin d6i nén d1
dudi Hippasus ra khoi
trudng hoc va am gid cdi
chét ctia anh hoc trd dé
ngin chin sy khém phi
ctia anh dugc lan truyen.

NICOLE DEFEND?

Y Theo hetps:/fwww.idm 314.00,g/2023-comic-challen ge
2[SIS Arturo Malignani Udine (Friuli Veneyi, Giulia), ¥,
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CHO PI LEN HINH!

DION BEATRICE BAULA?

Chu vi va Pudng kinh muén chup anh selfie nhung vi chi nhin thdy Pi nén ho quyét dinh
cho Pi tham gia cling. Mt ltic sau, Chu vi béi r8i sau khi nhin thdy nhting ngudi ban ctia Pi,
3.14159... biét riing ho s& khong vio dugc hét birc anh.

YTheo bttps:/fwww.idm3iq.org/2023-comic-challenge
2Dion Beatrice Banla Hoc vign Thanh Scholastica thanb phd Marikina Marikina (NCR), Philippines.
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CAU CHUYEN VE NGHICH LY LAC B!

PAPA ASSUNTA?

Lam thé nio ban c6 thé chia 11 con lac d4 cho by anh em sao cho ngudianh ci du 5t nifa
ca dugc mot nua,

R ! b fre
ngudi thit hai duge ’ t8ng s6 vi ngudi em it dugc é téng s8 lac da?

1 Theo hrtps://www.idm314.0rg/2023-comic-challen 13
2Gido vién day todn cip hai vi cdc hoc sinb cia ¢ (nam iz dp

duing Buozzi 18 Monterotondo (Roma), Y. 2 = ade hoc sin 12 1), IC Monterotondo -
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SCHOOL OF MATH

MINH VIET

mvsM
NOT UG AN
TOAN HOC TRE

Trong| boi canhi cdch  mang cong nghé
phat trién nhu. v bao, thi truong lao
dong thé gidi ngay cang thém “khat®
nhan surgiéiToan vatiéng Anh.

Trudng Toan MinhiViét - Minh\Viét School
of Math (MVSM)/da két hop vdiThe Arts
of Problem Solving|(AoPS) - Chuong trinh
giao duc Toanthocinangicao s61 tai'Hoa P

Ky vahang dauthé giciidéméiramoihinh ERO | Khining ! A
hoc tap Toantulviet nhat: Toinhoc Al A T

» D6i tugngs H Ulhoo tir|6p 1 taillop b

* Giao'trinhthoc:! T Aéademg clia AoPS
+ Phuong/thtrc:iHoc sinhihoc Online cling gido
vien Mg
«Thdigian hoc: - & déng kg: 4/4/2024
- Ldp Toan: 1 busi/ttan; chivsi 5 trieu dong/nam « Khai giang: 24/6/2024
-LépTiéng AnhibSirgz4busi/tuan, 6 triéu dong/nam.
diok: Phu huynh c6 thé dang kg cho

ggﬁng hoo sinh XUBRTIEaCH UaMVSM sé dudc tang hoo

280 mot phanihoacHoaniphaniva dugc gidi thisu hoc
aulacibo Toan K4 LAAWEIMKNg Gido su Toan hoc hang

dauViét Nam, j :

con chi hoc Toan, chi hoc Ti{a’ng
Anh hosc hoc ca Toan va Tiéng
Anh.
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By Ait of Problem Solying

DQC THEM




pO VUI

Hoang Drc Ding (st)

Dao Ky Nhong la noi cw ngu ctia 3000 con ky nhong,
méi con ¢6 mot trong ba mau: xanh, dé hodc vang.
Chung bo khdp noi va thinh thoang gap nhau; tuy
nhién, do hon dao rat rong nén méi I&n chi c6 2 con
gap nhau (khdng khi nao cé 3 con hodc nhiéu hon
cung gap nhau). Ngoai ra, khi hai con ky nhdng khac
mau nhau gap nhau thi ca hai cung d6i mau sang
mau thir ba. Biét réng ban dau c6 900 con mau xanh,
1000 con mau dd va 1100 con mau vang.-Haéi c6 khi
nao tat ca cac con ky nhéng trén ddo co cing mau

) hay khéng?
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