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¢ thin mén, nim 2024 Tap chi Pi hudng ving
o “Cung chdi véi Todn” ctia Ngiy Todn hoc
Quée &, Mdi cdc ban cling thudng thitc nhing y
wiong yui nhon vé Todn hoc i cc ban tré trén ché
gidi. pi cing mong nhin dudgc nhiing sing tic tit Ban
cta Pivécht dé ndy.

pan do
i dé

Cic ban hoc sinh trung hoc phé thong xin mdi dén
v6i chuyén muc To4n hoc va Cugc séng d¢ tim hidu
cich Tinh dién tich da gia thong qua toa dd cic
dinh vA ting dung vio thyc tién. Bai viét s¢ phin ndo
gidi thich thic mic ctia cic ban: cdc cong thic phic

tap 6 16p c6 ich gi, va lam thé ndo d& nhé dugce ching.

Chuyén muc[Duong vao Toin hoc|cé cau chuyén
thit vi vé phdt kién toén hoc ciia mt ngudi yéu todn
nghiép du. Bai todn It gach vi chu héi vé vién gach bi
4in mang tén Einstein dugc quan tam bai nhiéu nha
khoa hoc néi tiéng nhu R. Penrose (Nobel Vatly), D.
Shechtman (Nobel Héa hoc) dugc mot ky thuje vién
nganh in David Smith dua ra ciu tra l6i ngoan muc.

Lich Hogcung ban doi theo hanh trinh khoa
hoc va cich mang ctia Evaristé Galois, mot thién tai
toin hoc déng thoi ciing la mot thanh nién yéu nudc
nhiéc thanh. Cuéc doi va déng gop khoa hoc cia

~ Galois/da trg/thanh biéu tugng cho nhiéu thé hé cic

hitoan hoc.

gbanyéu todn dén véi chuyén myc Tim hiéu

ng, danh cho cdc ban hoc sinh ytu todn van la
31 viét, bai todn thich thifc tri thong minh cia
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TINH DIEN TICH DA GIAC
BANG TOA PO CAC PINH

NGUYEN HOANG V!

Viéc tinh dién tich cdc mign cé dang da gidc
13 mdt hoat dong thuding thiy trong ddi sdng
va sin xudt, dic biét 1A véi nganh tric dia.
Trong bai vi€t ndy, ching ta hiy cing tim
hiéu mét phuong phép gidi bai todn trén dua
vio “codng thic diy gidy” cing mét s6 ng
dung tha vi khédc ctia cong thic nay.

1. Tric dia s& dung ban mit phing

Trude khi di siu vio phuong phdp todn hoc
cu thé @ tinh dién tich da gidc khi biét toa do
céc dinh, ching ta hdy cing tim hiéu cich dé
thu duoc vi tri toa dd cic dinh cia mét minh
dit hinh da gidc. Vi cic cong cu tric dia hién
dai ngy nay, c6 nhitu céch thic khic nhau
dé&1am viéc nay. Tuy nhién, phin nly sé trinh
bay vé mét cong cu tric dia c6 lich st twong
ddi lau doi: ban mit phing.

Ban mit phing bao gdbm mot mit ban phing
dugc d bai ba chin ban cé thé digu chinh
dugc. Kée ndi gitta mit ban va cdc chan dugc
thiét ké sao cho mit bin ¢6 thé quay ty do
trong mjt phing ngang, ddng thoi mit ban
cling ¢6 thé dugc ditu chinh cho song song
v6i mit ddc dua vao mér thiét bi cin chinh
n3o d6, vi du mét éng bot nuée. Viée chinh
cho ban song song véi mje dit [a rit quan
trong dé dam bio tinh chinh xic clia cic do
dac tiép theo.

Trén mit ban ngudi ta ¢ dinh mét td gidy
phing. Khi tién hanh do dac, mbi diém do
dac trén thyc dia sé tng v6i vi tri tuong ing
trén t3 gidy. D& dim bio sy twong dng nay
khi st dung, mét kep chi U cé budc diy doi
dugc gé vio ban dé cho diém & trén td gidy
thing hang ding véi diém & trén mit dde.

R ——

Hinh 1. Trdi: ban mdt phing va cdc dung cu di
kém. Phi: cdch sit dung cong cu ddy doi di kém
ban mdt phdng.

Tai mbi mot vi trf, ngudi ta s& dung mot
thude ngim dé giéng hang gitta vi tri hién tai
vi coc cim vi trf duge xdc dinh true dé.

Khi di giéng hang xong, mét dudng thing
tntong Gng ciing duge ké trén 3 gidy &
mit ban theo ding phuong da dugc giéng:
Khoing céch gita diém do méi va diém do
cii s€ bing ding khoing cich thuc dia nhin
véi ty 1é xich. Khoang cich thyc dia gitta hai
diém c6 thé dugc do tryc tiép bing thudc diy

' Ha Ngi.
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Hinb 2. Ban mdt phdng vdi thicdc ngdm,

hojc mét s6 phuong phdp khic, Mot s6 ban
mit phdng st dung céc Sng ngim c6 vér ddnh
ddu con c6 thé cho phép xdc dinh khoing
cdch biing cdc coc titu c6 chia vach ma khéng
cn phdi ndi ddy gitta hai diém,

Khi st dung 8ng ngdm c6 vach dénh ddu
(con goi Ia vach stadia) & quan sét cic coc
tiéu c6 ké vach, ngudi ta c6 thé dya vio
khoang cich quan sdt dugc gitra hai vach
trén coc dé xéc dinh dugc khodng cdch tir
mit dén coc thong qua cong thic ty 1¢ tr
tam gidc ddng dang moe cich thuin tién.

Nho cd ché trén ma bin mit phing c6 thé
gidp nhin vién tric dia l4p dugc mot bin
dd so bo theo ding ¢y 1¢ xfch v& vi trf gitta
cdc diém so v6i nhau. Viéc khio sit c6 thé
dugc tién hinh theo nhitu phuong phdp
khic nhau:

o Phuong phdp téa: ngudi sit dyng bin mit
phéng dirng & mot vi tri ¢8 dinh va xdc dinh
vi trf trong d6i clia cdc coc tiéu khdc nhau so
v6i vi trf ndy.

AP 8-56 12 THAnG 17202 /]
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Wi

Hinh 3. Phicong phdp tda sit dung ban mat phing
déxdc dinh toa dg cdc vf trd tie mgt diém cd dinb.

o Phurong phép giao diém: Trong trudng hgp
c6 mét s6 diém khong dén dugc, vi trf cia
mdt diém trén bin dd dugc xdc dinh bing
giao clia hai dudng thing tit hai diém khic
dén diém ndy. Céch [Am niy thuding sit dung
la ban dé do d6 léch gitta phuong ndi hai
diém véi huéng Bic.

Hinh 4. Phuong phdp giao diém siz dung ban
mat phdng tic mgt s6 vi tri dé xdc dinb toa d¢ ciia
cde diém con lai.

Phuong phdp dich chuyén: & méi moc lan
do, ban mjt phing lai dugc dich chuyén dén
mdt v trf méi. Khi d6, khoing cich vi huéng
tit né dén vi trf ¢t lai duge do dac. C méi
lan nhu vdy, ta lai xéc dinh dugc mét canh
clia mitn da gidc.
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hrn’ﬂ.a 5. Phuong phdp dich chuyén xdc d inb toa d¢
ode diém béng cdch dich chuyén ban mat phing
va giong lai diém ngay trudc. Cdc diém trutde hon
nita ciing cd thé dicge sit dung dé hiéu chinb
khodng cdch.

Mbdt s8 nghién cdu

sinh hoc cho thiy
loai kién sa mac
(Cataglyphis fortis)
cing dinh vi bing
mot cich trong v
nhu trén, chiing c6
thé xic dinh dugc
huéng va khoing céch giita mot s0 méc
¢6 dinh dé khong bj lac dudng trong sa
mac.

Ban mit phing xudt hién tit giai doan cudi
thé ky 16, dau thé ky 17. Tuy ring di c6
nhitu cong cu tién tién hon nhung dic tinh
don gian, thuin tién, dé str dung vin gitip
ban mit phing dudgc st dung trong nhiéu
trudng hop khic nhau khi tién hanh tric dia.

r: tinh dién tich da

3. Céng thive di

oidc o g 44 h

Nhu d4 thiy & phan trén, bing mét phutong
phép e die nic @6, vi du nhu ban mje
phéng, tacd thé thu dugc mérbin dd dang ty
1¢ xich cha mien da gidc, cfing nhu toa dé cic
dinh ciia né. D& tinh dién tich mien da gidc
niy, mot suy nghi théng thudng 12 hdy chia
16 thanh cic tam gidc rbi tinh dién tich ting

tam gidc ny- D sao thi dd dai clia mg;
c6 thé thu dude bing dinh Iy Pyth agOra;l]}
dién tich mb

46 dai ba canh qua cong thitc Heron,

Tuy nhién, concécich tinh dién tich ny, y
Khéi lugng tinh todn ft hon khéng? Ng, d:
biét toa do cia t4t ca cdc dinh trong mg, .
truc toa d6 Descartes, t2 ¢6 thé tinh d en tfc}?

da gidc theo cong thic sau:
K=l &
S:l(x] X2 PR ’" 1 Xn| | X x
2\ »2 Yot Ia| " [y,
véi (xi,¥i) 12 toa d0 cua dinh A; ctia da gic
A1A2A3 - JAp.

O’dﬁy, cic dlﬂh thl’fC 2 X 2 cb gié m du’dc n'nh
theo cong thic sau:

a b

p d‘ =ad — bc.

..x yl..

"y

Hinb 6. Minh hoa cong thitc ddy gid).

Diy con goi 1a cong thirc day gidy vl cich
thiic nhin chéo gidng véi cich bugc diy 8%
(Hinh 6). N6 con difgc goi 12 cong thic tinh
dién tich ctia Gauss. Céng thic ndy c6 nhi®
cich chiing minh khic nhau. O diy, @ hi
cting tim hiéu mét cch chiing minh ufonp
6i don giin si dung cc kiéh thic 47"
Cap.

3 — e Tah
TT ts=so i

i tam gidc c6 thé dugc ey t;

)

v

A
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Xét hai vector 1 va v nhu trong Hinh 7. Géc
6 khi quay tr 1 dén v s& duong khi chitu
quay ngugc kim dong hd va 4m khi chitu
quay cung chitu kim dong hd. Ta c6 thé tinh
sinf theo cong thiic lugng gidc:

sin@ =sin(6, — 61)
=sin 6 cos 0) — sin O, cos 6,

o Tl ™ Tl T

st
=—7F\ad — 0c).
Tl TV

O day [|u]| va [|v|| Ian lugr 12 d6 dai ciia cic
vector tuong Wng.

Ta d4 bi€t dién tich cia mért hinh binh hinh
bing v6i tich ctia 6 di hai canh nhin véi sin
clia géc gitra ching. DE phuc vu cic tinh toin
tiép theo, ta s& dung khdi niém dién tich c6
diu:

[lue|[]|v]| sin & = ad — be.
Dién tich niy sé duong néu chitu quay tir u

dén v 12 ngugc chitu kim ddng hd va im néu
chitu quay ngugc lai.

y
) .
. |
|
6 |
6, i
e
c H x
i a
v
................. d

Hinh 7. Goc gitta moi vector vdi truc X va goc giita
bai vector.

Do dién tich tam gidc bing m¢t nira dién tich

hinh binh hanh cé chung hai canh, dién tich

¢6 d4u clia tam gidc tao boi hai vector u va v

AP 8- 56 12 THANG 1/202¢ /][

1
5 (ad —be).

Trong trudng hgp tam gidc tao bai hai vector
(x¥1,31) v (x2,)2), ta ¢6 dién tich tam gidc
(c6 ddu) tinh theo cong thitc:

1
3 (X132 —x231).

Dién tich niy duong khi chitu quay tir vector
(x1,y1) dén (x2,y2) A ngugc chitu kim dong
hd vi 4m trong trudng hop ngugc lai.

Tit cong thitc ndy, ta hiy m& rong
cho trudng hop moét da gidc 18 6
chita gdc toa d6 & mién trong cla nd.
Gid st toa do cic dinh cha da gidc Ia
Aq (xl Y1 )aA?.(x?.vyz)v dhe 7AH (xluyn) theo
thtt ty ngugc chitu kim dong hé.

Khi d6 dién tich c6 ddu ctia da gidc sé bing

tdng dién tich c6 ddu ctia cic tam gidc:
1
3 (12 —x2y1 +x2y3 —X3y2+ -+
+Xp—1Yn — XnYn—1+Xn¥1 — -Vl)'n) “
va s€ nhin gi4 tri duong.

Ay

A
4 A5

Hinh 8. Truong hop da gidc lbi cd goc toa dg ¢
mién trong da gidc.
Tt nhién khong phii da gidc nio ciing chita
g6c toa d6 & mién trong ciia né. Véi trudng
hop niy, ta hiy dé y ring v6i u = (a,b),v =
(c,d) th ad — be cting chinh 13 thanh phin
theo truc  ctia tich ¢6 huwéng u - v. Gia stt O
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kl}éng con 12 gdc toa d§ ma chi Ia mot diém (-1 2) 2, 2)
bﬁf ky & mign trong tam gidc, cdc vector tif O
dén cic dinh da gidc lin lugt la vy, va,...,Vn
con vector t géc toa do dén O law. (3, 0)
Ta cé:
(-2,-1)

(vi4+w) x (v +w)+ (va+w) x (v3+ w) (1, -2)
T+ (v w) x (v 4w)
(V1 X V24V X V34 oo vy X vV X V1) 1) (2,2)
Vvt v ) X w (—2,1)
+wX (‘71+\’2+"'+V,,_] +Vn) !
(V1 X V24 v2 X V34 4V ) XV +Vn X V1) (3,0) ‘

|

O day ta dasit dung tinh chita x b= —b xa

dé triét tiéu cdc thanh phin c6 tich v6 huéng (1,-2) ;
lién quan dén w. i
Biéu thitc trén ciing chi ra ring dui gdc toa do Hinh 10. Minb hoa ca‘;?g tbzé’i ddy;gt'ﬂ‘y cho
khong nim trong da gidc thi cong thirc diy trucing bhgp da gidc khong lbi

|
|
Do dic diém bu trlr ndy ma cdng thic diy |

gidy cting vin dung cho trudng hop da giic |
(-1,2) (2,2) ¢6 c4c canh cit nhau nhu trong Hinh 11,

6o A\ 13.0x(22=3
(_2’—1)
(17 _2) % %(2a 2) X (2, 1) =-1

Hinh 9. Mgt vf du tinh dién tich sit dung cong V %(2, 1) - (_2, 1) —9

thiic ddy giay.

gidy vin cho cho ta dién tich ctia da gidc.

Vidu véida gidc c6 toa dd cc dinh nhu trong
Hinh 9, sau khi thay 8 vio cong thdc, ta
dugcgid tridiéntichja 1 (néu cdc dinh duge |
liét ké theo thit ty ngugc chitu kim ddng hb). Ta ,cﬁng ¢6 thé tién hanh ching minh céflg
Trong trudng hgp da giic la khong 16i, cong ;?}fchd'fly gléy theo mét cé.cb tiép c@r.l kh]a)c)
thitc day gidy vin ding. Cic tam gidc ¢6 thit on e dmh' gxiyyi) va (xi+1), v + ‘n
tu liét ké cc dinh cting chiéu kim dbng hd s clia e da gidc c6 céc dinh niim hoan to?
¢6 dién tich am. Céc phin 4m duong s& bu phia trén trluc x. Dy 13 hai dinh lién nhat
trit cho nhau va cong thitc ddy gidy vin cho  Biéu thc — (it = x3) (v + yir1) chinh B
ta dién tich cta da gidc. 2 i

Hinb 11. Céng thitc ddy gizry vin diing trong }
tridng hap da gidc cd cdc canh cit nhat.

S sA ’ , 5
"motdién tich cé d4u ciia hinh thangbao gor

7[ TAP 6 - 56 12 THANG 1% |
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conh nét hal dinh ndy, hal dogn vuong péc hy
1t ede dinh xudng trae .y, v hinh chiéu ciia
canh ndy trén tye v (Flinh 12), Npwoc Il
vél chiing minh trén, didn tfch ndy se dn‘dn;,
Kkhi ehi®u el (v, y0) sang (v, yp0) I cling
chidu kim dbn;,, 3 hd (harding v eedi sang phi
trén cqoh et da ghic) vd Am trong g
hgp nguge lal, T nhién né s6 bing 0 khi
canh da gide vudng gde véi tryc .,

3(3,0) x (2,2) =

A 129x@1=-1
<& 1(2,1) x (-2,1) =2

=

Hinb 12, Chiing minkh cong thiic ddy gidy dia
vdo di¢n tich hinh thang.

Khi tién hanh cdng t8ng di¢n tich tdt ci cdc
hinh thang dugc sinh ra theo cdch niy va rit
gon lai bibu thic, ta cting sé thu duge cong
thire tinh dién tich theo toa do. Thit viy:

| &
5 3 (vt = 20) (e +31)
2T

&
5 2 (XY X191 = XYt +Xi1)
< I=]

1 (& a
5 r\'iii,\’i“"Lv\'l,)’l~|I .
“ \im) =

Chu ¥ rling cOng thite ndy nguge diu so véi
cOng thite diy gidy ban diw do céc dinh dugc
Jiét ké theo chitu kim dbng hd thay vl nguge
chitu kim ddng hd.

‘Trong trwding hop da gide khong hoan toin
ndm phfa trén tryc .y, ta chn chitng minh ring
cOng thire ndy cho gid urj khong déi khi djch
g6c toa do doc theo tryc thing ding, Gid st
tlt el che toa dd trén tryc y ciia mbi didm dbu

TAP 8 = 5O 1-2 THANG 1/2024 TE

dwgge chng thém mo lugng 1 C, Khi dé:

i
L /A
/

o 2 (51t = 1) (Yry 1) +2C (01 = ¥1)

1) (Vi1 &y 4-2C)

(Y11 = X1) (V1 + 1) +C- ):(xuv"‘/)
i=1

N—X’\)—!Q—
_M

1=

1= X1) (V1 + 1)

86 hang chira C bing 0 do x,,... cting chinh
13xy (cde canh da gide tao thinh mor dudng
gdp khic khép kin). Phuong phép chirng
minh st dyng hinh thang ndy cting dtng cho
trudng hep da gide khong Ibi (Flinh 13),

Hinl |3, Cdc binh thang trong tricéng hp da
gide khong Ib,
Mot ting dung ddng chii ¥ ctia cong thire diy
gidy [a né cho ta dinh Iy Pythagoras mét cdch
tryc tiép.

Hinh 14, St dung cong thiic ddy gidy d¢ chiing
minh dinh lj Pythagoras.

Xét tam gidc vudng OAB v6i toa d6 cdc dinh
0(0,0), A(a,0), B(0,b). C6 thé d& dang
ching minh biing hinh hoc ring cdc dinh ctia
hinh vudng ABCD trong hinh ¢6 toa d6 Ia
C(b,a-+b)vaD(a+b,a).
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Didn tich hink v

Wng ABCD o the duge

tlnh the g
theo F‘;“S thie day Sy theo tha oy lige

—r

3@ =0 (@ 4b) 4 (a4-b)« (a+b)

':“ o+bb—(ay b)Y 04+0.0—a-b]
=a"+b,

Bong fh\\‘i didn tich hinh vudng ndy cling

bing ¢ vdic = 4B, v dinh Iy Pythagoras di
duge chitng minh.

Bai vyp

1-' Dl?ng adng thiic ddy gy, tinh dign tich
clacdc dagide véi ce dinh 06 toa dd nhu'sau:
a) (1, 1), (2,4), (0,6).

b) (1,3), (-1,2), (=3,-6), (0,=1).

) (2,2), (=2,2), (—4,—4), (0,-2),
(4,—4).

2. Lién h¢ gita dinh thiic va dign tich hink
binh hanh ciing cé thé duge ching minh
bing cich cit ghép trye quan. Hinh bén dudt
mo ta cdch im ndy cho trudng hop 0 < b <
d, 0 < ¢ < a. Ban doc hiy lige ke cde trudng
hop con lai va ti€n hanh chiing minh ddng
cit ghép cho cic trudng hop ndy.

3. Tién tich ctia mién bao b dwdng cong
kin

Sau khi da giai quyét bii todn tinh dién tich
ctia mot da gidc, ta hdy gidi quyée bii todn
tinh dién tich cha mién dudc bao bai mot
dudng cong kin. Trudc hét, ta hay ban va
cdch md ta mot duding cong kin nhu thé ndo,
Do duding cong kin chic chin khong thé ma

14 blng mde him s da_m.g Y= ) (w ttogy,
truding hap ndy g v it ’?‘M TR
théed nhidu hon mde gid tef ctia y) ndn gy Ay
wdt cdeh khde ddmd e duding cong,
Nhidu dudng cong quen thude ¢6 the dhigre
o t bing dang tham 8 (gidng nhw dan
tham & ctia dudng thing trong sdch gito
khoa todn). Theo do, mdt duding cong o
thé duige bidu didn dudi dang (x(1), (1)) véi
t € [a,b] I tham s8 md i duding cong,

Vi dy, dudng tedn bin kinh R "
tim & gde toa dd \é ¢ dung tham
(Rcost,Rsint) b € [0,22]. Con duding
ellipse ¢ dang tham 88 (acost, bsint) ;¢
[0, 2] vt a, b B lug I A dAi cde bin trye
ngang v ding.

Neét mdt dudng cong kin (), ¥(0)) véit e
la,b] vd khi ¢ ting th vi tef didm wiong ing
vai gid trf ndy s& di doc dudng cong theo
chidu duong (nguge chitu kim ddng hd). Xet
cdc didm £

a=ta < <...<ty=b

Hinb 15. Mién bao bii duing cong kin.
Ung véi méi gid tri #, ta c6 moe diém C ()
tuang ing trén duding cong,

Dién tich ctia da gide o bai cde didm C (t:)
né)v 6 thé dugc tinh theo cdng thic diy gty

1 n
52»"‘(';‘4)
i=1

gggggg PR
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Cht ¥ ring khi dudng cong kin thi C(fy) va
C(t,) trung nhau.

Khi khodng céch gitta cdc gid tri 1; tién t6i 0,
ta c6 thé viét tdng nly dusi dang tich phan:

. / ’ e () — 3(0) (1)) .

Nhing ban doc di hoc qua gidi tich vector s&
biét ddy 1a mét cong thitc duge suy ra tir dinh
ly Green cho tich phan dudng. Mit khic,
cdng thirc diy gidy cang ¢6 thé dugc chitng
minh bing cich 4p dung céng thitc trén cho
trudng hop dudng cong kin Ia dudng gip
khic.

Vidu, véi trudng hop dudng ellipse, ta ¢6 thé
tinh dién tich ctia mién bao bdi né nhu sau:

A :%/027: [(acosr)(bcost)

—(bsint)(—asint)]dt
il 21
=—ab dt = mwab
2 Jo
Bai tip
St dung cdéng thiic tich phin trén dé tinh

dién tich bao b&i cic duding cong kin sau: a)
(sin2t,sinz),0 <t < 7.

C\(‘x)
b) (5cost —cos5t,5sint —sin5t),0 <t <
2.
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¢) (cost,sin’t),0 <t < 2.

4. Loi két _

Bai todn tich dién tich da gidc ciing nhu dién
tich mi&n bao bdi dudng cong kin 13 mét
de tai tuong d6i thu vi khi gidng day v& ing
dung todn hoc cho hoc sinh phé théng. N6
ciing c6 thé dugc két hop véi hoat dong tién
hanh do dac tric dia thyc té trong cdc ti€t hoc
tich hgp hoic cho hoc sinh ty thuc hanh &
nha. Dbng thdi, ndi dung ny ciing gitp hoc
sinh lim quen v&i mét s6 kién thic sé dugc
hoc & mén giéi tich bic dai hoc.

Tai liéu tham khao
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VIEN GACH “EINSTEIN” BI

NGUOI KHONG CHUYEN TIM RA

>
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ERICA KLARREICH

(Ngusi dich: Nguyén Du

Gitra thing 11 nim 2022, David Smith, mot
ky thuat vién in 4n d4 nghi huu cé niém vui
thu véi xép hinh, hinh hoc fractal va bin ds
dudng sé, dang lam viéc minh yéu thich: choi
v6i nhitng hinh khéi. Nh& moét phan mém
goila “PolyForm Puzzle Solver”, 6ng dd dung
dugc mot miéng gach hinh céi ma trong khd
khiém t8n. Ong d4 bit dau thit nghiém xem
c6 thé pha kin duge bao nhiéu phin min
hinh véi duy nhit vién gach lit nay, véi digu
kién khong dé hai vién d¢ 1én nhau hay déhs
khoang tréng.

Thudng thi khi éng tao ra loai gach méi,
chiing s€ hoic tao thanh mot hoa tiét lip,
hoic chi ldt duge mét phin nhé min hinh.
Vién gach mt c6 vé khong thudc ci hai loai
nay. Thé 12 Smith cit 30 miéng gidy bia mau
hinh vién gach ndy va xép ching trén ban.
Rbi 6ng cit them 30 cdi nita va tiép tuc xép.
«Tai dan nhin ra ring méi lin xép [ mot
c4ch l4t t6i chua thiy bao gid,” éng néi. “Dé
12 mot vién gach ldt ranh manh”. Ong gl
mb t3 v& vién gach téi Craig Kaplan, mét
nha khoa hoc mdy tinh éng quen tai Dai hoc
Waterloo, Canada. Kaplan ngay lap tdc bit
dau tim hiéu céc tinh chét clia nd. )

y Anh va L& Vi Minh Tri')

Ngiy 20 thing 3 vita qua, Smith va Kaplan,
cling v6i 2 nhi nghién cttu nita, di cong b3
ring ddy chinh 14 thtt ma cdc nha todn hoc
43 tim kiém sudt hon nim thip ky: mdt vién
gach duy nhdt ma ta c6 thé dung dé ldt ton
mit phing, nhung chi theo nhitng hoa tiét
khéng lip lai bit ky khéi gach ndo. Céc nhi
toin hoc goi nhiing vién gach, hodc cic bd
vién gach, c6 tinh chét d6 12 “phi tuin hoan”
(aperiodic), trdi véi hinh vuéng hoic luc gidc
Ia nhiing hinh c6 thé phil cd mit phéng theo
chc hoa tiét lip lai (hay “tuin hoin”).

Vién gach mii 4n chifa “dt sy phirc tap dé bé
gdy trit ty tuin hoin theo moi quy mé”, cic
nha nghién ctu khing dinh trong bai béo.
Hon nita, ho nh4n ra ring vién gach md I
mdt trong v6 s8 vién gach khdc nhau cé cling
tinh chét nay.

“T,u’('mg xa tin chan trdi ma gin ngay trudc
mit,” 13 nhitng g Doris Schattschneider,
gido su todn danh dy tai Dai hoc Moravian,
Pc:.nnsylvania néi vé vién gach nay. Ba ti ring
ban thin di “sttng s8t” trude phdt hién nay.

c_iic nha toin hoc d4 bit diu tim kiém mot
vién gach nhu vién gach m tir nhitng ndm

* Nguon: husps//www.quantama gazine.org/bobbyist-finds-maths-clusive-einstein-tile
-tile-20230404.

VTHPT chuyén Ha Ngi - Amsterdam.
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60 thé ky trudc, khi Robert Berger dung ra
20426 loai gach cting nhau ldt mit phing
moét cdch phi tuiin hodn. Céng trinh niy 1A
phit sing m& man cho mét cudc dua dung
ra céc bo gach ¢6 thé lit mit phing phi tuin
hoan bing it loai hon, lén dén dinh diém
12 khdm phd clia Roger Penrose vio thip
nién 70 véi chi hai vién. Nim 1982, Dan
Shechtman di tim ra nhitng dang déi xiing
twong tw nhu cia gach lit Penrose trong tut
nhién, duéi hinh hai cdc cdu tric goi la gia
tinh thé (quasicrystal), qua d6 gitip 6ng dat
gidi Nobel Héa hoc nim 2011.

) S : 5”‘2&‘.

op

Vién gach mit chi la mgt trong mgt bo cdc vién
gach phi tudn hoan

Tu 4y, cdc nha todn hoc vin khéng ngiing
tim kigm mot loai gach duy nhdt c6 thé ldt
mit phing 2 chitu mt cch phi tuin holn,
ma khéng cho phép ké hd hay gach de lén
nhau. Ludwig Danzer, mot nha hinh hoc
ngudi Dic, d4 tinh nghich dit tén cho loai
.~ gach nhut thé 1a mot “einstein” - choi cha
ctia cum tit tiéng D “ein stein”, nghia 1
. “mot miéng”.

Vao nhttng nim 1990, hai nhém khic nhau
4 tim ra cich chdng k& nhau mét loai gach
10 canh dé pht mit phing. Trong thip ky
sau d6, Joan Taylor, mét nha todn hoc nghiép
du & Tasmania, d4 khdm phd ra mét hinh véi

T
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nhiéu miéng khéng lien véi nhau. Cung véi
Joshua Socolar, mét nha vit Iy tai Pai hoc
Duke, ho di ching minh dugc hinh niy cé
thé l4t mit phing mot cich phi tuin hoin.
Vamdinim ngodi, Rachel Greenfield tir Vién
Nghién cttu Cao cdp Princeton vi Terence
Tao tir Dai hoc California, Los Angeles di
phdt hién ra mdt hinh trong khéng gian
nhiéu chitu c6 thé lit khong gian mét cich
phi tulin hoan ma khéng cin quay hay lat.
Nhung chua ai tim duge mét “einstein” dich
thuc - mét hinh 2 chitu don gian phtt mit
phing mot cdch phi tuin hoin. Cuédi cling,
gidi todn hoc bit diu nghi ngd sy ton tai clia
ching, theo 16i Marjorie Senechal, mot nha
nghién ctu vé It gach va gido su danh dy rai
Dai hoc Smith. Bi cho biét thém: viéc mot
“einstein” don giin nhu vién gach ma cta
Smith It it trudc mit, chd dgi duge tim ra
12 mét sy thit “khé tin”.

Theo ba phéng dodn, c6 1€ Iy do vién gach
mf trinh dugc su tim kiém dén tin biy gid
13 do nhi2u nhi todn hoc di tip trung vio
cdc hinh ddi xtng kiéu “cim ky” — nhiing
ki€u ma khong thé c6 trong cic loai gach lic
tuin hoin. Ching han nhu gach lit Penrose
c6 “ddixting bic 5” (d6i xting qua phép quay
72 d6 quanh tim), nhu & cdc nga gidc deu
hay hinh ngbi sao. Céc ngii gidc deu khong
thé phtt mit phing, nén bit du tir cdc “d6i
xtng bic 5” 12 khéi diém khd ty nhién.

Trii lai, vién gach ma chéing ¢6 ddi xitng nio
ci, va “don gidn dén muc tim thudng”, cic
tdc gid binh luin. Céch l4t ndy ¢6 quan hé
mit thiét véi mot cch l4t tuin hoan: luéi t8
ong hinh lyc gidc. Ta 6 thé tao ra cich lit
hinh m tr cdch lt bing luc gidc nhu sau:
trtée hét néi cdc trung diém cic cip canh
d6i clia luc gidc. Lyc gidc s& bi chia thanh 6
hinh “cénh digu”. M&i vién gach ma dugc
ciu thanh tr 8 hinh cdnh dieu lien nhau, két
hop tit cdc luc gide k& nhau. Bt ky ai dau tw
chit sttc lye, cing mot cdi but da va sin nha
vé sinh gach hinh luc gidc cting ¢6 thé vien

11
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dugc mét cich phii ms 4 3
o ch phi mjt phing bing hinh

Khdm phd ciia David Smith ditgc coi la mgt
khdm phd kbd tin.

Vién ggch mii, Senechal néi, chi ra ring su
lién két gitra gach ldt tuin hoin va phi tuin
hoin chit ché hon ta tudng.

K& tir lac thong béo phit hién niy, cic nha
todn hoc va ngudi yéu thich l4c gach da ddéx6
dm t6i nhiing loai gach méi nay, cit chung
ra tit gidy, in 3-D, va lam trang trf hoa tiét
cho mi va binh quy cia ho. Phong trio iy
dem lai mét cam gidc “hoi siéu thuc” cho
Smith, mot cu dén tai thinh phd ven bién
Bridlington phia bic nuéc Anh. “Téi khong
quen v6i miy viéc kiéu nhu thé nay”.
Nhung day khong phii 13 Bin diu tién mot
c4 nhin nghiép du véi ni2m dam mé to 16n
tao dot phé trong ldt gach. Robert Ammann,
mdt nhin vién phin loai thu, d4 doc lip tim
ra mét trong cic bo gach ldt Penrose vao
nhiing nim 70. Marjorie Rice, mét ba ndi
trg & California, tim ra ca mdt ho gach ldt
hi;‘lh nga gidc vio nim 1975. Vi ta c6 Joan
Taylor cing gach lat Socolar — Taylor. Cé lé
nhing ngudi nhu ho, khic véi cic nha toin

12

hoc, “khéng biée vé do khé ctia bii tosn,
thé khong bi 4p lyc tim 1y, Senechal néj,

Véi cdc vién gach c6 thé ldt mt phing me;
céch tuin hoin, thi diing ching d€ lic mg,
phing mét cdch khoéng tuin hoan 13 tu'dr;g
ddi don gian. Vi du nhu dit ngang mot vy
quin domino trong khi cdc quin doming
khic d& doc. “Nghé thudt thuc sy la im me;
vién gach véi kha ning lét mit phing, nhlrr;g
khong thé lam viy mét cch tuin hoin”
Socolar néi.

Ta khéng thé tao ra mot thuit todn xic dinh
dugc liéu mot tap hop c4c vién gach nio d¢
¢6 thélit mit phing hay khéng (dt theo céch
twin hoin hay phi tuin hoan di ching nita).
Nén sau khi dugc Smith gidi thiéu vién gach
mi, Kaplan d4 st dung mét chuong trinh
ong viét c6 khi ning djt cdc vién gach bao
quanh mét vién géc va md rong din din
dé. Ngoai céc vién gach lit mit phéng tulin
hoan, chua ai tirng tim dugc loai gach ldtndo
ma c6 thélit qué 6 vong quanh vién gach gdc.
Lin niy, chuong trinh cd chay va chay mij,
va né ldt téi tin 16 vong gach mi trude khi
Kaplan ditng chuong trinh vi d4 thu thip di
da liéu.

Trong khi dé, trudc sy kinh ngac cda Kaplan,
Smith c6 mét khim phd méi: mot vién gach
thit hai, hinh dang giéng mét con ria, cling
thudc loai phi tuin hoan. “Chi ra dudgc 2
einstein lién tiép thit la ngoai sic tudng
tugng,” nhém nghién citu viét.

Giffa thing Mét, Smith va Kaplan d4 tuyén
dung dugc 2 nha nghién ctru nifa: Chaim
Goodmain-Strauss, mét nha todn hoc gBio
tang Toén hoc Qudc gia va Dai hoc Arkansis
va Joseph Samuel Myers, mot ky su Phi‘}
mém & Cambridge, Anh, véi bing tién sf ©
hgp. Myers dc toan bo thai gian ranh cia
minh cho vién gach m, vi chi tronghon mot
tuln, dng da ching minh dugc né phi udn
hoin. “Chiing t6i khd séc bi téc do ong ¥
gidi bai todn nay,” Kaplan néi.
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“HAT TRICK"
Cdc nh toin hoe chimg minh g,

“SUPERTILE

Cac "metatiles” c6 thé dugce ghép lai &8 tao thanh cac
phién bin Iém hon ctia chinh ching, goi 1a “supertiles”.

"BON PHEP LAP"

Cac "supertiles” ¢6 thé dugc sip xép thanh cic
"supertiles” con 16m hon nira, dan dan 14t kin m3t phing.

Chirng minh niy dugc bién tiu tlf mot
phuong phdp ctia Berger vio nhiing nim
1960. Phuong phdp dé bao gbm viéc ghép
mét s6 vién gach lai véi nhau, tao thanh
nhting phién ban I6n hon ctia chinh ching,
hinh thanh mét ciu tric phan chia ding cdp.
Diu tién, Myers xdc dinh bén hinh trung
gian dugc tao tir vién gach mg, goi la H, T,
Pvi F.Vidu, vién gach H dugc tao ra tir 4
vién gach mi, ghép lai thanh mét hinh hao
hao mot tam gidc cut & cic géc. Myers chimng
minh ring c6 thé ghép 4 hinh lai véi nhau dé

Taps-s6 12 HANG 17200 /][]
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tao ra vin 4 hinh d6 véi kich thuéc 16n hon.

Ching han, c6 thé tao ramét vién gach H 16n

bing cdch xép bavién gach H quanh métvién

gach 7', r6i ghép céc vien gach P va F xung
quanh hinh vita tao.

Phuong phdp ndy gitip tadungra nhtng vién

gach 16n dan. C6 thé bit dau véi bit ky loai

gach ndo, ching han nhu vién gach H, phéng
to nd 1én, va ldp diy cic khe hd bing 4 hinh

trung gian H, T, P, F. Ta c6 thé lip di lip

lai viéc nay v s8 lan dé tao ra mét cfu triic
phin cdp tit nhitng hinh ndy, vir d6 lit kin
mit phing. Pon vi co bin clia cdu tric chinh
1a nhitng vién gach ma.

Ho di chitng minh dugc céch lat hinh thinh
tit cdc cdu triic phén cdp ndy khong bao giss
tuin hoan. Dong thai ho cang chi ra ring
d6 1 cdch duy nhdt d€ phii mjt phéng bing
cdc hinh ma. Vi thé nén céch pht mjt phing
bing cdc vién gach mi khéng thé tuin hoin.
“Mot két qua rdt tuyét v3i”, Socolar cho hay.

Viy 12 con lai loai gach ldt thit hai Smith phit
hién: con ria. Liéu ching viéc mot ngudi dan
6ng khdm phd ra tin hai loai ldt gach phi
tuin hodn cing ltc, trong khi phin con lai
ctia nhin loai bé tay trong sudt 50 nim, don
thulin [3 mét sy triing hop tuyée didu? Vién
gach ma va “con riia” nhin gidng nhau dén
bit ngd, khién cdc nha nghién ctu nghi ngd
ring con riia cfing 13 mét vién gach phi tuin
hoin. Nhung nghi ngé vin chi 12 nghi ngo,
khong phéi chitng minh.

Thé rdi Myers c6 mét khdm phé: héa ra, ci
cdi mfi vA con rita d&u thudc v& mét ho gdm
v6 56 vién gach 14t mit phing theo cling mét
cich.

M&i vién gach m ¢6 13 canh: 6 dai, 6 ngin
tuong ting véi cic canh hinh cinh didu, chng
véi mot canh ghép tr hai canh cinh ditu
ngin. Bing cdch thay déi kich c& d¢ dai cic
canh clia vién gach ma, ta c6 thé thu dugc
v6 han khéng dém dugc cic vién gach phi
tuin hoin. Tudng tugng mot thanh truge:
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P i KE g s gk cing G i
canh dai nhd laj. « ngin‘ 4 d.l sng phi thi

anh dai nho lai. Con rlia” niim vé bén phii
$0 V(?'l vién gach m@, nhung ddng thdi cing
€6 v6 56 hinh khéc thugc kiéu tuong ty.
Néu ta éiy thanh trugt hét ndc v bén trdi,
canh ngin s& bién mit, vién gach ldc ndy c6
hinh ch V' 6 canh; ddy hét nic sang phii thi
canh dai bién mit vi ta dugc mot hinh bay
canh dugc dit tén 13 “sao chéi”. Khic véivién
gach mfi, gach hinh ch@ V v hinh sao chéi
cékthé’ dugc dung dé 14t mit phing mét cich
tuan hoan. Hinh & trung tim thanh trugr,
tc canh dai va canh ngin bing nhau, cting
c6 tinh ch4t nay.

Craig Kaplan, nba khoa boc mdy tinh ¢ dai hoc
Waterloo, Canada.

Myers con nhén ra riing minh c6 thé st dung
dic tinh hinh hoc ctia vién gach chit V vasao
chéi dé chting minh 1a tdt ca cic hinh doc
theo thanh trugt, triy hai dau va trung diém,
geu Ja gach loai phi tuan hoan. Lip luin nay,
duge Kaplan goi 12 “métnude di thién taicta
Toan hoc”, hoan toan méi la v6i bd mon ldt
gach. Trudc diy, linh vuc ndy chi ¢6 3 cich
tiép cin chinh dé chiing minh tinh phi tuin
hozn, theo 161 Goodman—Strauss. “Gidtacéd
cich tha wa.”

Cic nhi todn hoc dang ¢6 ging thim phuong
phép ching minh mdi nay. “Toi phai ngdi lai
va nghiém tic danh thai gian cho thi nay,”
Senechal néi.

Mot cdu hoi ty nhién, Greenfield néi, 1 liéu
ring ¢ thé tim dugc mét ngudn ndo d6

14

tao ra céc cich ldt méi khong. Nam 19g,
Nicholaas de Brujin di chiing minh duge Céc’
c4ch 14t Penrose 13 hinh chiéu xudng khep
gian 2 chitu ca cic vién gach l4t tuin hoy,
mit phing 5 chi¢u. “Néu tuong tdc hoje cfy,
trtic ctia nhiing cich 1t (m&i) ndy twong iing
v&i mot cich ldt gach tuin hodn trén khoy,
gian nhitu chizu hon, diéu fy s& thuc sy thy
vi dé dm hiéu.” Greenfield néi.

Véi tu cach mot nha vit If, Socolar da b
diu khdm phé tinh chdt vit liéu cha cich 14
méi nay. Ong thiy ring: kiéu nhiéu xa kh;
4nh sing chiéu qua loai gach 14t ndy cé nhirn,
dinh déc tuong tu nhu & gid tinh thé. K& 3
khi 4y, cich lt bing gach hinh m{ vin “trong
khéc hin véi tdt ci nhiing thi toi tling thiy
trude day”, 6ng khing dinh.
Trong lac dy, Smith chua xong viéc véi vién
gach ranh manh cta 6ng. Ong hién dy dinh
khdm ph4 tiém ning nghé thuitva cich phéi
mau dé 1am néi bat hoa tiét ctia cdc vién gach
niy. “Dudng nhu né c6 théi d6 riéng,” 6ng
néi. “Toi nghi ta nén ton trong khi lam viée
véind.”
Binh luin cta cic dich gid: Cé y kién cho
ring cdi ma chua thé dugc tinh 14 “einstein”
do thue chét ching ta cin dung tdi ci cdi
mii vi vién gach d6i xting truc véi n6 dé lit
toan mit phing, va hai vién gach c6 thé tinh
1 khéc nhau. Tuy nhién, ddng nhu 15i i,
David Smith d4 c6 mét ph4t hién méi: mot
trong céc ho hang dic biét clia cdi md, goi
1a Tile(1, 1), c6 thé l4t mit phing mot cich
phi tuin hoin néu nhu ta cim dGp nguoc
vién gach lai dé ghép. Bing cich diéu chinh
cdc canh cta Tile(1, 1), ng thu dugc mot
ho cdc vién gach goi la béng ma. Lan ndf
méi béng ma deu t né lit dugc mit phing
phi tuiin hoan, ké ci khi cho phép tip nguoc
vién gach niy dé ghép. Bai bio vé phat hién
st )
ng i€ iv vao cudi thing 5 nim 2025
taju thoi diém ding bii hién chiing tdi chua 16
tinh xdc thye.

-
TCTAEJS;SQI_—&MM

4




Céc nha chiin nuéi vui tinh

Ta nhin xét thdy ring, khéng c6 hai ngudi
ndo cling dén tr trang trai Clru Béo (ta goi
tit 1A nhting ngudi Ciru Béo, vidt it [a C)
lai ngdi canh nhau, c6 nghfa Ia bén canh méj
ngudi Cliu Béo ludn phii ¢6 hai ngusi By
Mip (viét titla B). Thit viy, ta xét mét chudi
xich nhiing ngudi Citu Béo ngdi canh nhau,
viy xung quanh béi nhiing ngudi By Mip.
Ngudi Ciru Béo ngdi & rla ngoai cling sé c6
hai ngudingdi canh — mét Iy ngudi Clru Béo,
métlangudi Bo Mip: ditu nay khong thé xay
ra, vi khi d6 thi ngudi Citu Béo d6 hoé ra d1
néi d6i. Nhu viy, khong ¢6 hai ngudi Citu
Béo ndo ngdi canh nhau, vi méi ngudi Citu
Béo deu c6 hai ngudi ngdi canh 1 nhiing
ngudi B> Mip.

Ta s& goi nhitng ngudi Bd Mip khong bi
nhim lin Ii nhing ngudi Bo Mdp chin
chinh. Theo diéu kién, hai ngudi ngdi canh
mbi ngudi Bd Mip phii dén it cac trang trai
khic nhau. Nhu viy, bén canh méi ngudi
Bd Mip phii luén c6 mét ngudi Ciru Béo
va mét ngudi Bd Mép. Ditu niy cé nghia Iz
chubi xich sau diy

BCBBCB...BCB
s€ dugc lip di lip lai cho dén khi gip phf’xi
mét ngudi Bo Mdp khong chin chinb. Néu

trude ngudi Bd Mip khong chén chinh nay
(tinh theo chitu kim dbng hd) c6 mot ngudi

LOT GIAL, DAP AN

BUGNG VAO TOAN HOC

Ciru Béo, thi ngdi sau anh ta

cling phai 12
mét ngudi Citu Béo khéc. Con néu ngdi
trtde anh ta 13 mét By Mip thi ngbi sau
anh ta cing phai [ mo¢ ngudi B> Map. Suy
ra cdch sip chd ngdi vei nhiing Bd M4p
khéng chin chinh s& nhin duoc ot c4ch xép

“BCBBCB...BCB’ hoic bing cich xép mot
ngudi Bo Map khéng chin chinh vio gitta
hai Bo Mip, hoic bing cich cho mot ngudi
Bo Mip chin chinh ddng diy ra khoi ban
(khi d6 mot ngudi Bd Mip ngdi canh anh ta
s€ bién thainh mot ngudi Bd Mip khéng chin
chinh). Néu thuc hién cich thi nhit, sd du
khi chia cho 3 ctia tdng s8 ngusi ngdi quanh
ban s¢ ting thém 1. Con néu thyc hién cich
thit hai, s8 du khi chia cho 3 cfa tdng s8
ngudi ngdi quanh bin sé gidm di 1. V1 trong
cich xép “BCBBCB...BCB”, s6 ngudi ngdi
quanh bin chia hét cho 3, con s8 25 lai chia
3 du 1, ta phii thyc hién hai lin cich thi hai,
b3 di hai ngudi Bd Mip trong cich xép gbm
27 ghé theo quy luit “BCBBCB...BCB".
Do dé, s8 ngudi dén tir trang trai Bd Mip
bing

2
27---2=16.
7 3
bip s6: Quanh ban ¢4 16 ngudi dén tit trang
trai Bo Mép.

D4 vui

2 vong.
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PHEP DOT HINH VA CONG THUC
TINH DIEN TICH
(Phan I: Phép doi hinh)

NGO VAN MINH, PHAN NGOC MINH VA NGUYEN THI NHUNG

Cic ban nhd than mén, tiép tuc véi nhiing
bai gidng dugc day tai Cau lac by Unicorn
Math Circle (UMC), bai viét lan ndy giéi
thiéu v& cht & Phép ddi hinh va tng dung
trong viéc xiy dung cong thirc tinh dién tich
ctia nhitng hinh thudng gip. Nhing phép
d&i hinh co bin dugc gidi thiéu trong chudi
nhitng bai viét la: Phép déi xting truc hay
phép phan xa (reflection), phép ddi xting tim
(point reflection), phép quay (rotation) va
phép tinh tién (translation).

Hinb 1.

Nhiing phép d&i hinh dugc de cap & ddy chi
di chuyén hinh ma khong 1am thay d6i hinh
dangvakich thuéccta nhtng hinh d chova
do d6 nhiing hinh méi cé dién tich khong d6i
so véi hinh cii. Phép ddi hinh diu tién dugc

16

gi6i thiéu trong bai viét niy la phép phinx,
Cic phép doi hinh con lai s& duoc gidi thitu
Jin ltgt trong cic bai viét tiép theo.

Phép phin xa tao ra mdt hinh méi bing cich
lit hinh di cho thinh hinh inh phan chiéu

(mirror image) ctia né.

Hinb?2.

Trong Hinh 1, tam gidc ABC bén tréi bi phi?
xa (hay l4t) qua dudng ké mau do dé wo
thanh tam gidc A’B'C’ bén phii, Hojc c6thé
néi Ia cic dinh A, B, vi C ctia tam gidc du%
phén xa lén dudng ké mau do dé tao ra anh
gu'?ng 12 mét tam gidc c6 dinh A’ B,va

khic. Nguoi ta goi dudng ké mau do dols
truc phin xa, truc d6i xtng hay truc guong

. e
TUC oo 55615 TaAne 1
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TOAN CUA BI

Luu y ring hinh bén phai, goi 12 anh, nim
ngugc lai hoan toan véi hinh ban diu. Cic
ban nhd cé thé d& dang nhé digu nay khi lién
hé t6i chiéc guong: Hinh anh trong guong
phin chiéu moi thd, nhung tdt ca trong inh
bi nguoc lai so véi thuc té.

Phép phin xa ciing dugc nhin thdy & nhitu
hién tugng trong thuc té. Cinh mit trdi lin
xudng nui dugc phin xa (soi béng) xudng
mijt séng la mét trong nhizng hinh 4nh phin
xa rit dep trong cudc sdng.

Hinh3.

Do phép phin xa chi lit hinh qua mdt truc
nén hinh dnh phin xa dugc gid nguyén
hinh d4ng va kich thuéc. Diéu ny cho ta
motkétluin quan trong d6 13: Dién tich clia
hinh phan xa vi hinh d4 cho 1 nhu nhau.
Ching han trong vi du trén tam gidc ABC
va tam gidc phin xa ctia né 14 A’B'C’ ¢6 dién
tich bing nhau. Hon ntfa, quan sat Hinh 1,
ta thiy riing hai diém A va A’ c6 cing khoing
cich i truc phin xa 1 3 don vi. Diéu tuong
o7 ciing diing véi diém B’ céch 1 don vi va
Giém C’ cach 3 don vi. Hon nifa, ta ciing thiy
doan thing néi AA’, BB' hay CC' d2u vudng
gbc véi truc phin xa. Bit cit khi ndo mot
hinh dugc phin xa, thi m&i cip diém twong
ttng phii cich truc phin xa mdtkhoing bing
nhau vi doan thing néi cip diém ndy phai
vudng géc véi truc phan xa.

TAP 8 — 56 1-2 THANG 1/2024 /’J l,’

Hinh 4.
Chiing ta cing xem céc vi du duéi diy dé on
lai nhitng tinh chdt cia phép phin xa nhé.
Vi du 1. Trong cic hinh cho duéi diy, cip
hinh nio 12 phin xa ctia nhau qua tryc cho
tuong tng?

A | 4

c | B B | |c
| | i
Hinh 5.
. [ o
i s |
D { | c |
— ] :
‘C
| [ Tl
% | -
1 ‘ e
| | B |
i >
Hinb 6.
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TOAN CUA B|

Ld{ gidi. I-’Ilnh 5 tam gidc A'B'C’ Ia hinh anh
phin xa ciia tam gidc ABC qua tryc phin xa
dvi cacl cdp diém tuong ting A va A, BB,
Cva C' cling cich deu truc d vi doan thing
thing AA’, BB', CC’ vuéng géc véi truc d.
Tuy nhién, trong hai hinh sau hinh binh
hanh A’B'C'D’ khéng I hinh phan xa clia
hinh binh hinh ABCD qua tryc phin xa s
boivi AA’ trong Hinh 6 khéng vudng géc voi
truc phin xa vi cip diém A, A’ khong cich
déu truc phén xa trong Hinh 7.
Vidu2.Hinh chitnhit A’B'C'D’ phiinim &
vi trf ndo dé€ khi duing phép phén xa qua truc
d ta thu dugc hinh chit nhit ABCD?

Hinh 8.
L gidi, DEABCDva A'B'C'D) la hinh phin
xa ctia nhau thi truc phan xa d phai & vi trf
nhu trong Hinh 9sau. Khi d6 AA’ vudng géc
véi d vi A, A ciing cich d mt khoang cich
12 3 don vi.

Hinh 9.

Vi du 3. VEé mot hinh chi nhit ABCD cé
AB = 4cm va AD = 3cm. Xidc dinh anh
phinxaciaABCDqua céc truc d6i xing sau:

(a) Doan thing AB

18

(b) Poan thing BC

(c) Doan thing AC

Lyi gids. (a) Ta x4c dinh diém D' sao cho 4 b
trung diém ctia doan DD’ va diém C' sao cfy,
B Ia trung diém cta doan CC'. Khi d6 3,
phin xa ctia ABCD qua doan ABahinh chg
nhit ABC'D' dugc minh hoa trong Hinh 1

Hinh 10.

(b) Tuong g nhu cdu (a), ta xdc dinh hai
diém A’ va D' nhu Hinh 11. Viy A’BCD'
inh phan xa ciia hinh ch@ nhit ABCD qua

chi can xdc dinh inh phin xa cia hai diém B
va D. Dhu tién ké dudng thing di qua Dvi
vudng géc véi truc AC tai E. Sau d6 xic it
d{é'm D' nim trén dudng thing désao chodd
diAD bing 3cm. Lam tuong tu voi diém?b
ta s& thu dugc inh phan xa [ hinh chér ¥
AB'CD'nhy Hinh 12.

ﬁ——'q//
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(¢) Do A vi C nim trén truc phan xa nén
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TOAN CUA BI

S — Vi du 5. V€ mot tam gisc ABC (Hinh F) vi

. i b dudng thing d trén mot ty gidy nhu trong

&l T Hinh 15. Gip t3 gidy doc theo duding thing

P\ e Y | d va diing mdt ciy kim dim xuyén qua ba

ol l\\ dinh A, Bva C. Ky hi¢u cic diém & mjt gidy

X kia Ia A’, B',C’ tdi ndi chiing lai véi nhau d&

1 A tao thanh hinh F’. Theo cdc ban hinh F’ ¢6

=5 1 R 1a dnh phin xa cda F qua dudng thing d hay
5,”,.,;‘,,,,.8'_.*“V I B khong?

| | !
Hinh 12.

Vi du 4. Hinh vuéng trong Hinh 13 dugc
tao thanh tir 25 6 vudng don vi, trong d6 6 6
vudng di dugc t6 mau. Hiy t6 thém 3 hinh =
vudng nita d€ hai nta clia hinh vu6ng phin \ :E
xa v6i nhau qua truc d6i xting AB.

| | B

4 Hinh 15.

. Li gidi. Hinh F' a anh phin xa cia F qua
truc phin xa d vi khi gip t& gidy theo dudng
= 7 — thing d thi F/ tring khit v6i F, hay F duoc
P lat qua duding thing d dé thanh hinh F'.
7 Du6i déy la mét s8 bai tip d€ cic em luyén
SRS I tip thém v& hinh phin xa vi truc ddi xdng
Einb 13, trong phép phin xa.
Bai tap 1. Hiy vé inh phin xa ctia hinh binh
Lyi gidi. Tacin chiraanh phinxa ciatitng  pypp qua truc phan xa trong Hinh 16.
6 vudng don vi qua truc AB nim & vi tri nao

trén hinh. R ring ba 6 vuéng cin dugc td w ol
miu nim & vi tri dong 1, c6t 3; dong 5, cot 3 '
va dong 2, cot 1. Hinh sau khi t6 mau dugc e
minh hoa nhu trong Hinh 14. |
0 v |

| |

i !

||

Hinb 16.
Bai tip 2. M6t hinh chi nhit A dugc phin

xa dé tao ra hinh ch@ nhjt B nhu trong Hinh
Hinh 14. 17. Hay xic dinh truc di xiing.

.
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TOAN CUA B|

Hinh 17.

Bai tip 3: Hinh F’ c6 1 4nh phin xa ciia
F qua dudng thing s trong cic trudng hop
trong Hinh 18 duéi diy hay khong?

Hinh 18.

20

Bai tip 4. Vétruc déi x"‘f’g d C‘.fa hai digy,
Ava A’ Sau do vé anh phan xa clia céc hing
trong Hinh 19 qua d.

Hinh 19.
Bai tap 5. Hiy t6 thém diing hai 6 vubng

nita d€ hinh vudng trong Hinh 20 c6 diing
hai truc déi xting. ‘

o
TU aes=s6 12 manc 12

4

Hinb 20.




TOAN cUA BI

pE THI TUYEN SINH NAM 20232024
CAULACBOQ TOAN HOC
UNICORN MATCH CIRCLE (Phén I1I)

Tiép tuc véi ndi dung vé dé thi tuyén sinh
vio Ciu lac bé Unicorn Math Circle, trong
6 ndy, tap chi Pi gi6i thiéu dén ban doc bii
thi danh cho cdc ban hoc sinh 16p 6. Thei
gian d® xudt lam bai 12 90 phat.

Bai 1. Trong mét chiéc hop kin c6 7 qui
béng xanh, 8 qud béng dd vi 9 qué béng
ving. Hoi can 1y ra ngiu nhién {t nhit bao
nhiéu qu béng dé chic chin ¢6 2 qui béng
mbi mau?

Bai 2. Xét ddy hinh duéi ddy. Dya vio quy
lujt, hdy cho biét c6 bao nhiéu hinh tam gidc
trong 2023 hinh d4u tién tinh tir trdi sang?

AOVEOOAOVEOOAOVEOOAOVEOO. .

Bai 3. Trén bing ta viét lién ti€p cdc s6 ty
nhién tir 1 t6i 500. Tiép theo, ta gach di tdt
ci céc 6 12 binh phuong hoic 13 ldp phuong
cta mét s6 nguyén. Hoi trong cdc s6 con lai
trén bing khéng dugc xo4, s ding & vi tri
thtt 105 11 58 ndo?

Bai 4. Trong mét ciu lac bd vin nghé chi c6
1/7 thanh vién I3 cdc ban nam. Sau khi cé
thém 13 ban ding ky thi s§ ban nam trong
nhérr ringlén, tuy nhién tj 1¢ céc thinh vién
+ v6i thanh vién n@ trong nhém lai
161 56 lugng cdc ban ntt dugc bd

& 7.6 vio cdu lac bg 12 bao nhiéu?

Bii 5. C6 bao nhiéu s8 6 3 chit s3 khic
nhau, chia hét cho 11, dugc tao thanh tir cdc
chit s 1,3,5,7,92

Bai 6. Biér ring mbi & vuéng trén ludi cé
canh 13 1 don vi. Héi hinh dugc t6 dim duéi
ddy c6 dién tich 12 bao nhiéu?

e ST T TR 7‘[
T3P 856 1-2 THANG 1/200¢ 7J .
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Bai 7. Mé&i ngiy ban An c6 thé in 2 hojc 3
vién keo. Héi ¢b bao nhiéu cich khéc nhau
déban An dn hét 13 vién keo? Biét ring cic
vién keo gidng hét nhau.

Bai 8. M6t phin ctia mét cudn sich biroira,
trong d6 trang diu tién 13 659 va trang cudi
cling c6 s6 trang cling gdm céc chit s6 6,5,9
nhung dugc viét theo mét thit ty khdc. Hoi
c6 bao nhiéu trang d roi ra?

Bai9. Trong mot cudc thi toin, de thigdm cé
20 ciu hoi, néu thi sinh tr3 11 ddng 1 ciu sé
dugc cong 5 diém, trd 16i sai mot ciu sé bj trir
2 diém vi phai dua ra ciu trd 10i cho tdt ci cc
ciu hoi. Biét ring ban An duge 79 diém. Hoi
ban An d4 tr 16i ding bao nhiéu cu hoi?
Bai 10. Trong mét vin phong ¢6 6 nhan vién.
M&i ngudi trong s6 ho ¢6 thé I ngudi Thae
tha (ngudi ludn néi sy thir) hoic ké DEi trd
(ngudi ludn néi déi). Mot hom 6 ngudi ngdi
hop xung quanh m¢t chiéc ban tron vi méi
ngudi déu néi: “Trong s8 ba ngudi gdm hai
ngudi ngdi canh t8i vi ngudi ngdi d6i dién
véi t6i qua tim ban tron, cé ding hai ké
Déi tr4”. Hoi trong vin phong ¢6 bao nhiéu
ngudi Thie tha?
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TOQAN CUA B|

Pdp dn

Bai 1. Ta thiy s§ béng d6 vi béng vang Ia
16n nhit, nén ta cin ldy ra ngiu nhién it nhit
8-+9+2 = 19 (qui béng) désau khildy téng
56 béng ldy ra trit di tdng s8 bong do va vang
t6i da c6 thé ldy dugc, con lai 2 qui béng
xanh.

Bai 2. Ta thdy ddy hinh gdm cic nhém gdbm
6 hinh

AOVEROO

dugc sip xép lién tiép nhau, trong mébinhém
hinh c6 2 hinh tam gidc. Do 2023 chia 6
bing 337 du 1, nén trong 2023 hinh diu
tién tinh tif trdi sang c6 s6 hinh tam gidc 13:
337 x2+1=675.

Bai 3. Trong s6 100 s6 nguyén duong dau
dién ¢6 10 s& 1a binh phuong cia mot s6
nguyén (cir 12 = 1 t6i 10? = 100), va 4 s6
1a 1ap phuong ctia mot 6 nguyén (it P=1
cho 6143 = 64).

Cic s6 | va 64 dbng thdi vira 12 s6 chinh
phuong va la lap phuong ding ciia mot s6
nguyén. Vi viy, theo nguyén ly bao ham -
loai trit, trong 100 s6 dau tién, ta dd gach di
104+4—2=12s0.

Trong 17 s6 tiép theo tif 101 t6i 117 khoéng
c6 s8 ndo la binh phuong hoic lip phuong

22

2 b Y
ctia mot s6 nguyéns do11” = 1-_21 v 53 &
125. Vi vy trong che s6 con lai trén by
‘khéng dugc xod, s6 ding G Vit thit 105 3
105+ 12=1 17.

Bai 4. Goi s6 ban pam Ja x. Vi 58 ban nap,
chiém 1/7 t6ng 56 thanh vién, nén téng g
thanh vién cta cau Jac bo s& 13 7x. Do d6 sg
ban ni 12 6x. Tagoi s& ban nit dugc bd sung
méi vao ciu lac bd 13 a. Khi d6 6 ban nap
duoc bd sung mdi vao caulacboselal3 —q
Theo d& baitacé: 13—a = 0,viclha < 13,

Hon nita

xt13-a 1 gx413—-a) <6r+a
6x+a 6
= 7a>78=a>11

Tudéa=12.

Viy c6 12 ban n dugc bb sung méi vio ciu
lac bd.

Bai 5. Gia st abc 1a mot s6 thoéa man dieu
kién de bai. Theo ddu hiéu chia hét cho 1 It
c6:a+c—bchiahétcho11. Vitaliya,b,cl
céc chit 6 khic nhau trong tap { 1,3, 5,7, 9},
nén a+c — b chi cé thé bing 11. Do d6
b=a+c—11.

Mia+c<9+9=18 nénb< 18—11=T.
Do déb=1;3;5.

-Khib=1=a+c=12=a=5.c=]
hoica = 7,c =5, hoica = 3, c = 9 hoic
a=9,c=3.Tadugc4 sé.

—Khib=3=qg+c=14=a=5,c=9
hoica=9,c = 5. Ta dugc 2 8.

—Kuhib=5:>a+c:16=>a=7.c=9
hoica=9,c=7. Ta dugc 2 s6.

b i 4
Vi-*)’ tong cong ta dugc 8 58 thoa min yéu cu
de bai.

7[ TAP 8 - 56 1-2 THANG 1/20%
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Ta thdy: Dién tich phan t6 d4m bing

Sascp — SEac —Scpe — Schi

— SpeHF — SIFE
I1x5 3x7 1x3
3x3
—-2)(3———2—
=10.

Bai 7. Goi x 12 s8 ngdy ban An in 2 vién keo
vaylas8 ngdy ban An in 3 vién keo, véix,y o
cdc s tu nhién. Khi d6 ta cé: 2x + 3y = 13.
Tir ddy ta suy ra y phdi 1a s8 1&. Mit khic
3y<13=y<4.Dodéy=1hoicy=3.
{8l o
——— =5.Tcla

65 ngiy ban An 4n 2 vién keo v 1 ngdy ban

-Néuy=1,thix=

TA\\\‘_—— V
8P 8 - 56 1-2 THANG 1/2024 (ﬂ:
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An in 3 vién keo, S8 cich khdc nhau dé ban
An in cdc vién keo nhy viylaC} = 6 (cich).
~Néuy=3,thx= 333 _, .
7 2 \ b ¥ . 2

€02 ngdy ban Anin2 vién keo va 3 ngiy ban
An in 3 vién keo. S8 cich khdc nhau d@é ban
Anin cdc vién keo nhy viyla C§ =10 (céc};).
Viy 6 tdt cd 6+ 10 = 16 c4ch khdc nhau dé
ban An in hét 13 vien keo.

Bai 8. Wi trang cudi cling ciing c6 s3 trang
gdm cdc chit s6 6,5,9 vi phai 13 s chgn nén
trang cudicling sé c6 s8 trang 2956, Nhu vay
56 trang d rdi ra[3: 956 — 659 + | — 298.
Bai9. Goi s6 cAu ban An tra 18 danglax, khi
d6 56 cu ban An tra 18 sai 12 20 — x. Ta c6:

5x=2(20-x)=79=Tx=119=x= 17.

Bai 10.Gia st ¢6 nhi2u hon 1 ngudi Thit
tha. Ta xét cdc trudng hop:

Trutrng hgp 1. Néu c6 2 ngudi Thit tha ngbi
canh nhau hojc ngdi d8i dién nhau th tir dau
bai suy ra tdt ci 4 ngudi cdn lai phii A ngudi
Déi tr4, dé thdy diu nay din dén mau thuin.
Trutong bop2. C62 ngudi Thic tha ngdi céch
nhau 1 vj tri. Khi d6, et gia thiét suy ra phii
6 1 ngudi Thit thi thi 3 ngdi canh mot
trong hai ngudi trudc. Din dén miu thuin
nhu Trudng hop 1.
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X@\“\Oﬂg cii trang thanh mét nha budn
ﬁiéieu wa v tinh hinh i chinh cé nhitu
bifu hién nghi vin ctia mét Hiép hoi cic nha
chin nudi gia stc. Thim tif dugc mdi dén
{}l_f budi lién hoan cudi nim cua Hiép hdi,
dugc 8 chic tai mét Titu quén danh téng
ti chin ndi ngoai thinh, xung quanh bao
boc bdi mét ritng thong xanh wici va dong
0 bt ngdt min nhu nhung.

Tiru quin dugc trang wi bai vo vin ngon
nén sing trung v4i mui thic in thom nic
lan to3, ¢6 25 ngudi dén tf hai Trang wai
Kkhic nhau 12 Ciru Béo va Bd Mip dang ngdi
sung quanh mét chi bin wdn to v2 rong.
Xuin Phong chon cho minh mot ché ngdi
x2 ban tron d€ tién quan sit. Thim o cing
biét riing ngudi cia Trang trai Citu Béoludn
néi thit, con nhiing ngudi cia Trang trai Bo
M3p lai ludn néi déi. Dén gid nang cdc can
ly, mbi ngudi trong s6 25 ngudi bon ho deu
in lugt hd hai ding diy va myén b6 mot
ciu gidng nhau nhu sau: “Hai ngudi ngdi

CAC NHA CHAN NUOI VUI TINH

GlA DUONG

CACBAI TOAN

bén canh t6i diy déu dén tif cling mér Ty,
trai”. Xuan Phong tham nghi v“Khéng "t?g
thé dugc!” Hod ra, rong 56 ho c6 ha “gu‘rt
& trang trai Bd Mip, do vui qui nén nh‘f;u%
lin va 3 vo tinh néi thit. “Thé chin~ o
Phong phin Kkhich “Gi& thi minh big; g T
nhiéu ngudi dén tf trang trai hay néi P
roi!”

Viy wong budi lién hoan d6 c6 bao nhiy
ngudi dén tlf trang trai Bo Mip nhi? Erp hy
cung thim o lp luan dé tim ra ciu u |
nhé.

CHO HOC SINH NHO TUOI

1. (J tém bidnh ngot c6 bin hai loai binh

donut, loai to va loai bé.
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Loai donut to dit gip doi loai donut be
Hai ban Huong va Binh cling dén mua b3
donut, Huong mua 5 chiéc donut loai &) w‘
3 chiéc loai bé, con Binh mua 3 chiéc loai
vi 3 chiéc loai to. Huong phii tra nhitu ho®
Binh I 20000 dbng, Hoi gid mdi loai 4o
12 bao nhiéu tien?

2. Cju bé Hing va c6 bé Lan hoc €1 ".191:
16p. Trong 16p hoc ciia hai em, s6 hoc Smg
nam nhi¢u gdp déi s8 hoc sinh nd- Huilg a
s ban nam hoc ciing ¢p nhitu hon*)

Y
n& hoc cting 16p 14 7 ban. Hoi Lan © =

B
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TOAN CUA BI

ghiéu ban nft hoc cling 16p?

3. Bé Tit dugc ting mot gbi keo gdbm keo
so—co—la vi keo caramel. Trong 10 phut diu
tién, Tit in hét 20% s6 keo, hon nita c6 25%
trong s& d6 1a keo caramel. Tiép theo Tit lai
in thém 3 chiéc s6—-co-la, vi thé phin keo
caramel trong s6 keo ma Tit d4 dn bi giam
xudng con 20%. Hoi trong tii keo ban dau
ma Tit dugc ting c6 tit ca bao nhiéu chiéc
keo? §

4. C6 ba chit c4o 13 Bobby, Tommy vi Ricky
néi chuyén véi nhau trén dong co. Tommy
néi: “Bobby khéng phai Ia chi cdo ranh
ménh nhit trong s8 chiing ta”. Bobby néi:
“Ii ranh manh hon Tommy”, Ricky néi:
“Bobby ranh minh hon t6i”. Biét ring chi
cio ranh minh nhit trong ba chd néi déj,
cdr: hai chi con lai néi thit. Héi cht cdo ranh
mirh nhit tén 12 gi?

TAP 8 - 56 1-2 THANG 1/2024 /’J l

5. Hai chiéc xe bus di ngugc chitu vé phfa
nhau trén cling mot con dudng véi cic vin
t8c khong déi. Chiéc thi nhit khai hinh ti
Ha Néi lic 114 sdng vi t6i Ha Long vao ltic
16h chieu, chiéc thit hai khéi hanh tir Ha
Long lic 124 trua va dén Ha Noi lac 174
chitu. Héi hai chiéc gip nhau lic miy giy?

6. Trén 6 mit cia mdt con xdc xic hinh lip
phuong dugc ghi céc s8 tir 1 t6i 6 theo mét
c4ch nhit dinh. Ngudi ta gieo con xtic xdc d6

hai lin. G lin thi nhit, téng cic s8 bén mit -

bén ctia xtic xdc bing 12, & lan thit hai téng
cdc s6 & bdn mit bén cha xdc xdc bing 15.
Habi s8 & mit d6i dién véi mit dugc ghisd 3
13 56 ndo?

(Con xtic xic c6 6 mit, bao gdbm 4 mjt xung
quanh, mdt mit déy v mét mit trén cung).
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LOI GIAI CAC
CHO HOQC SINH

BAI TOAN
NHO TUOI

(S6 10 nim 2023)

1. Tro_ng ngly sinh nhit cia minh, An mdiS
ngudi ban t6i nha in binh ga t6. An cit cho

g 1
ngudiban thit nhit 3 chiéc banh. Ngudiban

tht hai dugc An cit cho % s6 banh con lai,

ngudi ban thii ba dugc An citcho % s6 binh
con lai sau khi di ldy binh cho ngudi ban thit
hai, ngudi thi e dugc chia 3 s& banh con
lai sau khi d4 1y béanh cho ngudi ban tht ba.
Phin banh cudi ciing dugc An cdtlam doiva
chia deu véi ngudi ban thit nim. Héi ai dd
dugc chia nhiéu banh nhit?

Livi gidi. Ban ndo cing d3 duge chia s6 binh
déu nhu nhau (bing 1 /6 chiéc binh). Coi
chiéc binh ban dau da dugc chia thinh 6
phan bing nhau, ngudi ban th& nhitnhin 1
phin, conlai 5 phin nén 1/5 s6 banh con lai
a1 phin banh nhu ngudi ban diu. C& nhu
viy, méi ban deu nhin 1/6 chiéc binh ban
dau.

2. Tung va Son cing nhiy tit bd xudng mit
nuée va boi vé phia mot hon dao. Khi Son
boi dugc 40 mé thi Tung d4 boi dén dugc
bd ciia hon dio. Vita cham t6i bd, Tung lai
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ngay lap tic boi ngugc lai va gip lai Son v
thoi diém Son da boi thém duoc 8 met n&o
Hoai khoing cdch tif diém xudt phat ciy h&'
ban t6i ba hon dao 13 bao nhiéu? A

Li gidi. Ky hiéu khoang céch tif bd t6i by
hon dio Ia a mét. Do quang dudng 8 mé
bing 1/5 clia khoang cdch 40 mét, nén Tung
khi quay ngudc lai 4 boi dugc a/5 mé
trong s§ (a —40) mét ma ltc d4u Son con
cich dio. Do Son d4 boi thém dugc 8 mét
cho téi khi gip Tung, nén

a/5+8=a—40.

Suy raa =60 (mét).

Cich 2: Do quing dudng 8 mét bing 1/5
ctiakhoang cich 40 mét, va quang Juting boi
dugc ciia mdi ban ty 1¢ thuin véi vin t6c boi,
nén quing dudng Tung boi duge lic xudi
gip 5 lin quing dudng boi dugc ltic ngude
lzi dén khi gip Son. Hiéu s§ ctia hai quing
dudng 1A

40 + 8 = 48 (mér)
- d(),qua’mg dudng Tang boi lac xudl ciing
12 khodng cich tir b& téi bd hon dio Ia

48
g 5 = 60 (mét)

Dip 56: 60 (mét).
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3. Mot &m bla hinh ch@ nhit kich thuéc
5.)( 9 dugccitra th‘ar}h 10 hinh ch nhitnho
o6 chc canh 1 cdc 56 nguyén. Em hdy chira
ring trong 6 cdc hiph dugc cit ra ndy c6 hai
hinh kich thuéc gidng hét nhau.

Lo gidi. Tas€ viét ra tit ca cdc hinh ch@ nhit
¢6 thé cit ra dugc tir hinh ban dau ma céc
canh 12 céc s8 nguyén theo thi ty dién tich
ting dan:

1x1,1x2,1x3,1x4,2x2,1x5,1x6,
2%x3,1x7,1x8,2x4,...

Ta thiy tdng dién tich ctia 10 hinh khéc nhau
diu tién trong danh sich nay la:

14+24+3444+4+5+6+6+7+8=46

Viy téng dién tich ctia 10 hinh khdc nhau bat
ky trong s8 chting khéng nho hon 46. Tuy
nhién dién tich ctia tim bia hinh ch@ nhit dd
chold

5x9=45

Suy ratrong s6 10 hinh dugc cit ra tir tdm bia
di cho c6 ft nh4t hai hinh kich thuéc gidng
hét nhau.

4. 35t nang tién di t6i mot con sudi ngudn
v6i hai chiéc binh trén tay. Mot chiéc binh
¢6 thé tich 5 lit, con chiéc kia cé thé tich 4
lit. Nwée chay ra tir sudi nudc theo hai dong,
mét dong manh hon, cdn dong kia yéu hon.
Nang tién dit ddng thoi hai chiéc binh méi
chiée dudi mét dong nude.

Tt

-
TAP 8 - 56 1-2 THANG 1/2024

Khi da hitng day dugc mot nia chiée binh
nhd, ning tién d6i vi trf hai binh cho nhau.
V2 v6 cling ngac nhién, hai chiéc binh dugc
hitng d4y vio cing mét lic. Hoi dong nude
manh chiy manh hon gip mdy lin so véi
dong nudc con lai?

Lyi gidi. Gia stt dong nudc ma lic diu chiée
binh 16n hon di hdng chiy gdp k lan so
véi dong nuéc kia. Do trudc khi déi chd
hai chiéc binh, trong binh nhé hon d4 hitng
dugc 2 lit, nén trong binh 16n hon di hitng
duge 2k (lit). Sau khi d8i ché, chiéc binh 16n
d4 hiing thém dugc 5 — 2k (lit), con chiée
binh nhé hitng dugc 2 lit: s6 nude nay gip k
Ian so véi lugng nudce chiy vio binh 1én sau
khi d8i ché, tic 1a

k(5 —2k) = 2.

Tu day ta cé 262 —5k+2=0, suyrak =2
hoic k = 1/2. Trong ci hai trudng hop ta
ludn thdy mot dong nwde chiy manh gip doi
dong con lai.

5. Biy gid tudi cia Diing duing bing gdp d6i
tudi cia Hung vao nim khi s6 tudi cia Diing
bing tudi cia Hung by git. Khi Huing ¢6 58
tudi bing tudi ctia Diing biy git thi téng s8
tudi clia hai ngudi lic d6 s€ bing 63. Hoi bay
gid tudi clia Diing va Hung 12 bao nhiéu?
L& gids. Goi tudi ctia Diing biy gid la a, con
tudi cia Hung biy gi 1a b. Khi d6 dieu kién
d4u tién cé thé viér thanh hé thuc

a=2(b—(a—b)),
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con ditu kidn the hai
ditu kién thit hai vige lai dugc & dang

a+(a+(a-b))=63.

Gidn wéc céc hé thite

a=2(b—(a-"b))
a+(a+(a—b))=63 o
L gidi. Khong thé xdy ra trudng hgp p,
trong dé& bai. Thit viy, ta to cic dinh cﬁ:
hinh lap phuong bing hai mau xanh v ¢;
iy biy gid toi hinh vé (hai dinh c6 ch
Ty by glgmgs mbisalan ol a0 I;hlfh:i::o;giu nhau).(Khi dé theocmg?ié;gnh
n
di chuyén cta cht kién, cdc mau tai cic dinﬁ
s& luin phién xen ké nhau. Do d6 téng s¢ Iy
di qua cic dinh miu db ctia chi kién khi by
theo cdc canh chi sai khic khongqui 1sovs
téng s6 lan di qua c4c dinh mau xanh.

ta nhin dugc 3a = 4b va 3a — b = 63. Suy
raa =28,b=21.

6. M6t cht kién bd theo céc canh clia mot

hinh lgp phuong, chi chi quay dau chuyén

huéng tai cdc dinh ctia hinh. Liéu c6 bao gio

xay ra trudng hop khi chit di qua mét dinh  Tuy nhién, trong trudng hgp ciia dé b, hiét
n3o dé ciia hinh lap phuong tin 250n,trong  s8 lin di qua 1 dinh mau xanh vi 56 landi
khi cht chi di qua tit ¢ cdc dinh con lai tai  qua 1 dinh mau d6 bing +5. Diéu niy miv
mé&i dinh dtng 20 lan? thuin.
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#5 MATHS & ENGLISH

NGHIA DOAN'

ool when approaching a problem,
In thlsrt by assuming that some fact or

ment is true. Next, we demonstrate that
Swemnsequeﬂces of this assumption lead to
Fhe Cosisteﬂ . Therefore, we can conclude
mcoﬂthe original assumption is incorrect.
'Idjl?; pproach of thinking about a problem

el eda Prgqf by contradiction.

Example 1. Together, 5 soccer players
rogether scored 14 goals, with every player
scoring at Jeast 1. Prove that at least 2 of
them scored the same number of goals.

Remark. Let say if 2 student comes up with
2solution like this: “If the first -player scored 1
goab, the second player:cored 2, and so on, then
‘“he total number of goals would be 15, which is
more than 14. Problem solved.”

What's wrong with this? The main issue with
this argument is that it deals with one specific
scenario: 1 goal by the first player, 2 by the
second, and so on. What if no one scored
exactly 1 goal, or the third player scored 72
We cannot use one case to prove the
entire problem.

Solution. Proof by contradiction provides a
simple framework for.a proof. Let’s start by
assuming that no two players scored the
same number of goals. If we order the
Players by ¢heir scores, then the first player
st 1, the second one at least 2,
i¢ at least 3, the fourth one a¢
the fifth one at least 5. (Note
rer claim that a player achieved
cific score: we always use the word
atleast.) The players altogether scored at least
142434445 — 15, However, the total
score is 14, This contradiction proves that

'
“awa, Canada,

e |
~=8-50 1-2 THANG 1/2024 /»,’ l;

there must have be
en at least two pla ;
the same score. Peapasuts

country is formed by representatives from
8 provinces. Fifty of these parliamentarians
decide to form a committee. Prove that
this committee will include 8 people from
the same province or people from all 8
provinces.

Solution. To the contrary, assume that we were
able to find a group of 50 parliamentarians
such that no more than 7 people are from the
same province and at least 1 province is not
represented. Then, since 1 province is not
there, at most 7 provinces are included. At
the same time, each province is represented
by at most 7 parliamentarians. So, there
should be no more than 7 x 7 = 49
representatives altogether. This conclusion
contradicts the fact that the group has 50
people. Therefore, such a committee cannot

be formed.

Example 3. Can you find five odd
numbers whose sum is 1002

Solution. Let assume that you can, then after
subtracting one of the numbers from 100.
We know that the sum of any two odd
numbers is an even number, so the sum
of any three numbers is an odd nurfxber,
thus the sum of any four numbers is an
even number, and finally the sum of any five
numbers is an odd number. This contradicts
the fact that 100 is an even number.

29
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Example 2. The parliament of 2 certain
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Emple 4 Eah ey e | b and x4 on e ST e
coloured either gocco or white Proi that | The sides of the line alternate, so the clog,
| it is possible to find 3 nodes of the same | Path would have evenly many VErHees

I C

| rf)l}our Fhat are located at the vertices of a This contradicts the fact that the close path
ight tr

| 18 iangle. has 11 segments.

e ——

So'lutwn. Let assume the opposite, so no right Vocabulary
triangle can have all three vertices with the

same colour. Let AABC be a right triangle Argument: (d.t) lap ludn.

such that A and Bwith the same colour, while Assume: (d.t) gid s-
C has the other. Since we can always rorate Commitee: (d.t) ty ban.
the grid, let AABC be coloured as shown in Contrary: (d:t) ditu trii nguoc, to the
the diagram below. contrary: g 3 sit ngugc Jai.
! 1 i Demonstrate: (d.t) chiing minh, chira,
D g Diagram: (d.1) so dd, hinh v&.
! Even: (t.t) chén, even number: s8 chin,
s e nas 2 Fact: (d.t) su kién.
i i ' Framework: (d.t) cdi khung, sudn bai.
7 Grid: (d.t) luéi, square grid: Iwdi 6 vudng.
Inconsistency: (d.t) digu phily, vo ly.
B Al Issue: (d.t) vin d&.
RSMAEMEEAN Line: (d.t) dudng thing.

Now, consider points D,E, and F Node: (d't)‘m,lt’ it giao, e
temporarily shown as red nodes. None of Odd: (1) I¢, ?dd flurrfber: s6Ie.
them can be the same colour of A (and B). Order: (d.t) sip x€p, sip thit tu.

Thus all of them has the same colour and Parliament: (dt) nghi vién.

they form a right triangle with three vertices Path: (d.t) dudng di.

of the same colour. This contracicts the Plane: (d.t) mat phing, half-plane: nifa
assumption, thusitis possible to find 3 nodes mit phing.

of the same colour that are located at the

; ) ' Proof by contradiction: chitng minh bing
vertices of a right triangle. phin chitng,

Representative: (dt) dai biéu.
Rotate: (d.t) quay, xoay.

Scenario: (d.t) kich ban, tinh huéng.
Score: (d.t) ghi ban.

Segment: (d.t) doan thing.
Solution. No, it cannot. Suppose we did have Soccer: (d.t) béng d4

such a line. If we trace the path, each time we Stat . ey o i
intersect the given line we pass from the half- Sur:r(l;:;. (fit) phit biéu, khing dinh.
plane on oneside of theline to the half-plane Triar;gl ) (;o;g.

€:(d.t) tam giic.

on the other side (any line divides a planeinto -
ertex: (d.t) dinh, (s8 nhidu) vertices.

two half-planes) Since the path is closed, we \—__—_’)

!; Example 5. A closed path is made up
| of 11 line segments. Can one line, not
| containing a vertex of the path, intersect
‘Leach of its segments?

30 P I— _——
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Danh cho déi tuong la
hoc sinh THCS hoac giai.

THPT

MOT BAN DOC RA BE CHO PT

Chuyén muc Thdch thic Todn @

tran tron Oi_cac thay cd-gido, cdc

ban héc sinh, sinh vién déng gép cdc

pai todahay do minh sdng tdc hodc

suu tam.
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YEU CAU DOT VOT BAT TOAN GUI DANG

C6 ¥ tudng hay doc dao trong loi ‘

Pé bai sang tac hodc suu tam,
duoc gt kém cung 10i giai. Dé '
bai chua duoc cong bd hay gui
cong bé trén céac tap chi, béo
toan bang tiéng Viét.

D6i voi dé suu tam can ghi ro

' Vé6i nhitng bai toan kho,
khuyén khich tac gia gui ngudn géc (trén céac sach béo,
thém céc bai phén tich tap chi hay trong céc ky thi). Dol

vé ¥ tudng, phuong phap véi cac bai toan duoc phét trién

r duy, méi lién hé véi tir mot bai todn khéc, cling

's: bai toédn khéc dé khuyén khich tac gia gi6i thiéu

‘ng trong chuyén muc bai toén géc.

¢ cung Pi. ‘
P “ic ban hec sink, me&'&mhmdmymnmona’c/té&wﬁm/@ownﬁmtﬁ@ /L?

. giddy bhen tic Tap cﬁb Pb ‘

{
\

Thong tm Toa soan \
‘ ‘ \ ‘\, Hotline: 024.3215.1407

i i

<4 Gui bai: bbt@pleduvn SEERN "L 9
< Giao dich: vanphongﬂl pl@gmachom @ Website: www.pi.edu.vn
Lt \' \ * \
SLARALAAN A\ \\
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¢ hay bai suu tim,

M b todn dé xufe (kém theo I gii) cin dutge néu 1612 b2i 40 2
Bai gidi cho méi bai todn cin dugc trinh bay trong mot file riéng hodc mot td gidy riéng,
o4n trong muc “Théch thitcky nay”

i 3 ~ . B ’ M 7. e .7 F 4 p-
Ngudi dé xuit bai todn hojc giri bai gii cho cic bai t e 1
dién thoai lién hé. Néu I3 hoc sinh

cin ghi 16 ho, dém, tén vi noi lam viéc/hoc tip, 50 »
(hoc sinh vién) cin ghi r6 12 hoc sinh 16p miy (hoic sinh vién nim thit miy).

Céc bai todn trong muc Théch thitc ky niy huéng t6i cdc doc gid la hoc Sir}h phd théng;
dugc phin chia thanh cic mitc d6 B, A, vi dugc sip x€p theo d6 khé ting dan, theo dinh
gi4 chi quan ciia Ban bién tap. Céc bii todn miic d6 B khéng doi héi cc kién thic vugr
qui chuong trinh mén Todn cip THCS; céc bai toan mizc d6°A khong doi hoi céc kién
thitc vugt qui chuong trinh mén Todn cip THPT.

Cich thitc giii bai todn de xuft hoic 10i giai: g file thu duoc bing cich scan, anh chyp
(r6 nét) clia ban viét tay, hoic dugc soan thio bing cc phian mém Latex, Word tdi bbte@
pi.edu.vn hoc giti qua dudng buu dién t6i Toa soan (xem dia chi tai bia 2).

Han giri 10i gii cho cic bai todn P771-P780: trudc ngay 15/2/2024.

THACH THUC KY NAY

P771. (Mtc B) Dé chudn bj cho viéc bién
soan d& thi Olympic cic mbn khoa hoc nim
2024, Ban t& chtic da huy dong mot s6 gidng
vién tham du 10 cudc hop. Biét ring, mdi
cudc hop cé dting 20 giang vién tham dy va
khéng c6 hai gidng vién nio cung c6 mit &
2 cuéc hop. Chiing minh riing c6 it nhét 63
gidng vién dugc huy dong dé tham du cic
cudc hop.

Duy Minh, Ha Néi
P772. (Mtic &) Cho a la mét $6 vO ty.
Chitng minh ring ton tai s8 v6 tj b, sa0 cho

cho a+ bviabdeulacic 56 vo ty.

Vi Hong Son, Phi Tho

32

P773. (Mic B) Giii phuong trinh
2 —6x+5=0.

Trin Vin Lam, Thdi Nguyén ()

P774. (Mic B) Cho a,b,c 1a céc s6 thuc
duong théa min ab + be + ca = 3. Chiing
minh ring
a b e
b2 —bc+c? & + a2—ab+b? 23
Nguyén Viét Hing, Hi NOi ()

P775. (Mtc B) Cho tam gidc ABC va hai

diém D, E Ian lugt thudc cic canh AC,AB
sao cho '

c2—ca+a?

1
ZABD = 34ABC v ZACE = % ZACB.

# ] %——/
TC #re-sizvmanc 12
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. K la giao diém cta BD va CE. Chiing
G(.'”l ring, néu KD = KE thi tam gidc ABC
nlflc‘1 3 tam gidc can hogc 1 tam gidc vuéng,
hoa

A

C

Nguyén Minb Ha, Hi Ngi

p776. (Mtic B) Cho bing 6 vudng kich
thudc 2 x 6. Hai ban, Bao va Hung, choi trd
choi sau: Luin phién nhau, mé&i ban, & lugt
chai clia minh, dién vio m$t 6 vudng con con
tréng clia bing mét s6 nguyén duong tiy ,
khdc tit ci cdc s6 d4 c6 trong bing.
Sau khi tdt cd cic 6 vudng con ctia bing di
dugc dign s6, & chda s6 16n nhit cha méi
hing dugc t6 mau den. Néu ¢6 hai 6 dugc to
den c6 chung dinh, Béo sé dugc coi la ngudi
thing cudc; trudng hop ngugc lai, Hung
dugc coi A ngudi thing cudc. Biét ring, Bio
1 ngudi dien s6 d4u tién vio bang. Hoi, néu
choi dung, ai s& 12 ngudi chic chin thing
cudc?

Nguyén Phiic Hung, Dik Nong
P777. (Mitc A) Tim tit ci cic him s8
f:RY 5 R* thoi min

P +xf () +y) =20+ £()
véimoi.,y & R,

(R* La tap tit cd cac 5 thite duong.)

Hb Thanb Lai, Bynpy Dinh

P778. (Mtc A) Cho s4 n
min p =2 (mod 3). Tim
ty nhién (x,y) thoi man

Xy = 19p(x2+y2),

Kitu Bink Minb, Phi The

guyén t8 p thoi
tdt ca cdc cip s8

P779. (Mdc A) Cho t gidc 16i ABCD c6
céc cip canh déi khéng song song. AB cit
CD tai E, AD cit BC tai F (A nim gitta D
va F, C ndm giita D vi E). Goi M,N tuong
tng I3 trung diém BD,AC. EM,EN lin luot
cit AC,BD wi P,Q. FM,FN tuong ng cit
AC,BD i R, S. Chiing minh ring, PQ song
song hoc triing véi RS.

F

P
D C E

Db Thanb Son, Ha Noi

P780. (Miic A) Ky hiéu D I tip tdt ci cic
udc nguyén duong ciia 62923 Tim s8 nguyén
duong k nhé nhdt ¢6 tinh chit: trong ks6bit
ky thuéc D, luén ton tai 3 s8 ¢6 tich 1a 13p
phuong ciia mdt s6 nguyén.

Pham Céng Hodn, Las Chdu

GIAI BAI KY TRUGC

P741. (Mic B) C6 6 15 phd gidng hét nhau
g;“-’c xép thanh hai chdng, nhu & hinh duéi

y:
"~ S -

Ty SR
e s-sSramane s

Hoi, néu xép ci 6 t6 phd thanh mét chdng,
thi chidu cao cia chdng d6 [a bao nhiéu?

Lo gidi (cia cdc ban: Pham Diic Minh, ldp
10 Todn 2, trwong THPT chuyén Lé Hong
Phong, tinh Nam Dinb, va Vé His Yén, ldp
11H, trung THPT chuyén Nguyén Quang
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Diéu, tinh Ding Thp).
Tt gid thit cia bai tosn, ta thdy, khi chong

thém.hai t6 1én mot chdng t6 d4 6 thi chitu
cao cua chdng 6 d1 cé dg sa ting thém

17 =11 =6 (cm).

Viviy, do chdng gdm4 td cao 17 cm, nén khi
chdng thém hai t6 Ien chdng d6, ta s& c6 mot
chdng gdm 6 t8, véi chitu cao Ia:

1746 =23 (cm).

Ddp 5623 cm.
Binh luin va Nhin xét
1.Biidirala mot bai todn rit don giin, c6
thé st dung trong viéc bbi dudng hoc sinh
khd, gidi Toin cdp Tiéu hoc.
2. Ngoai trit hai ban d4 néu tén & phin Loi
gidi trén day, hau hét céc ban con lai, trong
58 cdc ban da giri 1i gidi t6i Tap chi, déu giai
bai d4 ra biing cich l4p hé phuong trinh. Rit
ti€c, trong s6 ndy, c6 mot ban c6 15i gidi sai,
do d4 l4p sai hé phuong trinh.

HA Thanh

P742. (Miic B) Cho 10s6htrutyay,...,ai0

khic 0 va thod min

i/aj+-+-+ag=aiaz - -as.

i/ ay+ - +ag=aiaz-ag.

iii/ a1+ +ajo = a1a2++4a10.

4—3ajg
ailo

Chting minh ring, 13 binh phuong

clia mét s8 hitu ty.
L1 gidi (dwa theo da 56 10 gidi Tap chi da
whén dwoc tir ban doc).
Titi/ vaii/,suyra
ag =ayay---ag-(ag—1). (1)
i ii/ vaiii/, suy ra
ajp=aja--ag-agp-(ao—1). (2)
Do a; # 0 véimoii = 1,9 nén tir (1) suy ra,
ag # 1. Vithé, chia (2) cho (1), vé theo v&, ta
dugc:
a _ag-(an—1).
ag ag — 1 ’
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dodé
aio (09”“9+1) =dy
Suy ra
a__
a0 = a2—09+1’
vi viy
4-3an _ 4 _3_ 4 (ag—ag+1) ;
aio a10 a3
= a§—4a9 +4
= a%
ag—2
= ( as ) (3)
, a9 — &
Do ag lasd hitu ty, nén cinglasd hiy

tj. V1 viy, (3) cho ta digu phai ching minh
theo yéu ciu de bai.
Binh luin vi Nhin xét
Tit ca 10 gidi Tap chf dd nhin dugc tif ban
doc deéu 1210 giai dung.

Luu Thi Thanh Hi

P743. (Mtic B) Cho tam gidc ABC khong
cin, cé dudng cao AH va phin gidc trongAD.
Tiép tuyén tai A ciia dudng trdn ngoai tiép
tam gidc d6 cit dudng thing BC tai M. Goi
E'1a hinh chi€u vudng géc ctia B trén dudng
phén gidc ngoi clia géc A. Chitng minh ring,
cdc dudng thing CE,AD cit nhau tai mft
diém nim trén dudng tron ngoai tiép tam
gidc AMH.
L gidi (ca nguvi chdm bii).
Ky hi¢u (0) 1a dudng tron ngoai tiép tam
gidc ABC.
Goi I 12 giao diém ctia CA vi BE; J A giao
diém ctia CE va AD.
Do 12 phin gidc ngoai clia géc CAB, nén AE
lﬁAphan gidc trong ctia gbéc BAI, Ma BI 1AE
nén I déi xiing véi B qua AE; do d6, E la
trung diém cia BJ, )]
?o AD v AE twong ting Iy phin g
Tong va phin giic ngodi cira géc BAC, nét

-
% TAP 8 - 56 12 THANG 1/22%

)




IB(victing vudng géc
) Suy ra, AD H
siAP @

GAE) 7 dong quy tai C, nén tif (2) vi

BD’ E <R 2
5;!$ra,llitfungd‘emcuaAD' @)

Hinb 1. (AB < AC)

Tiép theo, ta cé:
_NéuAB < AC (xem Hinh 1) thitia AB nim
gitta hai tia AM viAD. Do d6
/MAB = ZACB (vi MA tiép xtic (O) tai A),
/MAD = /MAB+ ZBAD.
Tir d6, véi luu y AD la phan gidc trong clia
g6c BAC, suy ra

/MAD = /ACB+ Z/CAD = ZADM.

Hinb 2. (AB > AC)

"N&AB > AC (xem Hinh 2) thi tia AC nim

T e
R PRSI |
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gitta hai tia AM v AD. Do 46

£ZMAC = ZABC (vi MA tiép xtic (0) tai A),
£LMAD = /MAC + /CAD.

Tit d6, véi luu ¥ AD 13 phan ei4 ¥
i)y phén gidc trong ctia

£MAD = /ABC+ /BAD = /ADM.
Nhu viy, véi ABC 13 tam gidc khong cin, ta
c6 AMD 12 tam gidc cin tai M. Tir day va (3),
suy ra MJ L AJ; do d6,

LAJM =90° = ZAHM

(1 AH L BC, theo gia thiét).
Vi viy, bén diém A, J, H, M ciing nim trén
mot dudng tron; hay, giao diém cta CE vi
AD nim trén dudng tron ngoai tiép tam gidc
AMH. Ta c6 dieu phéi chitng minh theo yéu
ciu de bai.
Binh luin vi Nhjn xét
1. Do AMH la tam gidc vudng tai H (theo gid
thiét), nén dudng tron ngoai tiép tam gidc d6
13 dudng tron dudng kinh AM. Vi thé, két
luin cta dé bai twong duong véi MJLAJ,
trong d6, J 14 giao diém ctia CE v AD. Digu
ndy goi ¥ viéc tim hiéu tam gidc AMD.
DE ding nhin ra, tam gidc AMD cin tai M.
Vi thé, MJ LAJ tuong duong véi J 1a trung
diém ctia AD.
Dé § ring DA || BE, s€ thiy ngay, J 12 trung
diém cta AD twong duong véi E 1 trung
diém ctia BI, trong d6, 1 1a giao diém cta CA
vaBE.
Loi giai trén diy 1 “sin phim” cda nhiing
nhin xét va suy dién don gidn néu trén.
2. Nhiing suy dién dinéu & 1. cho thiy, bai
4 ra J mot bii todn nhe nhang, gitip ngudi
gidi bai hinh thanh va rén luyén tu duy hinh
hoc trong sdng.
3. Mot s6 ban doc d4 dung nhitng cong cu
qué manh (hing diém ditu hoa, cfu‘m’l. digu
hoa, phudng tich ctra mét diém doi v6i mot
dudng tron, ...) dé gidi baidira.
4. T ca 10i gidi Tap chi d4 nhin duoc i
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b; e
an doc, it tide, dby 1 105k gidl chura diing,

S(?['l’%ll;(‘ﬁ Bidi bAi chua xét hét cde cdu hinh
% hodc ngd nbn ring, “khong mdt tbng

qudt, 6 thé gid siv AR < AC”,
Ha VG Anh
P744. (Myc B) Giai h¢ phuang trinh

{-" Ty =24 /ay(xy =3)
Xy(x—y) =2(2 -x).
Lot giai (dua theo cdch pids ci

Ma gidi ciia ban Nguyln
Ch/{nh Thign, lap 9/12, triting THCS Lé
Quy Dén, Quan 3, Tp. Hb Chi Minb).
Ditu ki¢n xdc dinh ctia hé phuong trinh:

xy <0
[le M

Tu phuong trinh chit nhAt ctia h¢, dé thdy,

néu (x,y) I nghiém ctia h¢ di cho th
x+y>2, (2)
Vi vy, (x,y) 12 nghiém ciia hé¢ dd cho chi khi
X,y thoa min ddng thai (1) va (2).
Xée (x,y) mid x,y I cc s6 thyc théa min
ddng thai (1) va (2).
Khi dé, hé di cho twang dwong véi hé:
{ (x+y—2)2 =XY(X)’—3) (I)
xy(x=y) =2(2-x).

Ta c6:
@
A { (x-43)2 =4 (x4y) = (F2y* ~3xy—4) =0
T xy (e =y) + (x=y) =4 (x+Y)
) Ay =4 =y ) ey =4) =0
v { (=) Gy 1) = 4= (x+)
[ Ge4) =) ey 1D =G+ (xy—4)=0
FTlrty—4=0-(+1)
(y+1) (2 =y*+xy—4) =0
{x-i-y—4= (y—x) (y+1)
xy=—1
{x+y-—=4
$ _y2 +xy—4=0
{x+y—4=(y—x)(xy+l)'

(1

(1)
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Theodinhly Vi-ctdio cho phuang trinh,
hai, (x,y) Ja nghiém ciia hé (I1) khi v ¢} Hc
x,y 14 hai nghiém ctia phuong trinh (4n 1): hi
?—4t—1=0,
V1 thé, tir két qua gidi phuong trinh vy, "
trén, ta duge:
(1) & (x,y)= 2_\/5,24-\/5
(ry) = (2+V5,2-3),
Hién nhién, hai cip s6 (x,y) vita ngy i
théa man dong thai (1) va (2). Vi thé, ch fing
14 cdc nghiém cha hé phuang trinh trong g
bAi,

Xée hé (111); ta c6:

(1)

= { iﬁy(y_—x ;)c)==x;—j 4

o o R

© {{fy_—zf)(; fz: d 2)=0

x=2

L {y(y—2)=0 w
{x2+2x—2=0 (V)
yo—x)=22-4.

Gidi h¢ (IV), ta duge (x,y) = (2,0) v
(x,y) = (2,2). D& thdy, ¢4 hai cjp s6 vifané
deu thoa min ddng thai (1) va (2). WA thé,
chiing 13 cdc nghiém ctia hé phudng trinh
trong de bai,

Xéthé (V); ta cé:

2 e 3)
e [FH2-2=0 (
( )ﬁ{y(y-x)=—-2(x+l). (4

Gidi phwong trinh (3), ta dugcx = —1 -~ Y
VAx=~14+/3’

=Théx= —1~ /30 (4), ta durgc
)’2+(1+\/§)y—2\/§=0'

4 -
TE TAP 8 - 56 17 THANG 1
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Giii phuong trinh vira néu trén, ta duge

~(14V3) - V4+10/3
2
~(14V3)+V4+10V3

| viy=y1= 2
Vi (x,y) = ( 1— \/_,y,) hién nhién cé
: +y<0<2 (5)

Xeét (x,y) ( l—-\/_yz)
: 4410V3 < V24 <5<4+3(1+V3)
_ény2<2+(1+\/§);suyra

x4y=—(14+V3)+m <2 (6)

(5) va (6) cho thiy, ci hai cip s6 (x,y) =
(—1- \/5,)’1) va (x,y) = (*1 == \/5,}’2)
deu khong théa min (2). Vi thé, ching
6ng 12 nghiém ctia hé phuong trinh trong
de bai.

- Théx=—1+ V3 vio (4), ta duge:

¥+ (1-V3)y+2v3=0.

Phurang trinh vifa néu trén cé
A=4-10V3 <0,

nén n6 vo nghiém.

Viy, tém lai, h¢ phuong trinh trong dé bii c6
it ci bdn nghiém, la;

»=(2-V52+v5),

y=n=

xy) = (2+V5,2-V5),
(xy (2,0) va (x,y) = (2,2).
Binh lu4n va Nhin xét

s6 cdc 1o gidl Tap chf dd nhdn dugc
i doc, rdt tiéc, c6 mot 16i giai sai, do
jgu: . oidi bai da mic 16i kién thitc co ban,
hi <+ nhit “hé s8” trong qud trinh bién
d6i. ;Hong trinh chia hé phuong trinh dd

Hoang Phiic

55612 G /2024
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P745. (Mtrc B) Xét ba s6 nguyén duong
x,¥,z thod min

V4 Y+ V2= V2023.
Hay dm gié tri 16n nhdt clia tich ba s6 d6.
Loi giai (cia nguiri chim bai),
Tit h¢ thitc di cho trong de bai, suy ra

(vi+v2) = (V2023 - v&)".
Do d6
m:ﬁi%lzj—x—\/zozsx. (1)

Ditt = M; tacét € Q(dox,

y,2,€ N*),vatit (1) suy ra
yz = 1* — 341\/Tx +2023x
(d02023 =17-172).

Do d6

12 —yz+2023x
Vit € Q vax,y,z € N* nén tif (2) suy ra
VixeQ. 3)

Ta biét ring, véi m € N¥, v/m hoic 12 58 vo
t, hojc 1 s6 nguyén duong. Vi thé, tir (3),
do 7x € N*, tacé v/7x € N*, Suy ra, 7x la 58
chinh phuong; ma 7 [a s6 nguyén td, nén

X = 7a2,
véi a 1A mdt s6 nguyén duong.

Bing cich hoin toin twong ty, ta cling
ching minh dugc

y=Tb*vaz="1c%,
v6i b, ¢ 1A cc s6 nguyén duong,

Do dé
xyz =1+ (abc)?, @)
17V7 = V2023 = X+ Y+ V2
=Vi(a+b+c). ()
T (5)suyra,a--b+c=17. (6)

V1 thé, dp dung bit ding thic trung binh
cong - trung binh nhin cho ba s duong
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a, b’ C,ta dll'(_)‘c;

abc S (w)?,
3
T dé, do abc N*, suy ra

abe < {(1;)3} = 181. )

Vi18l }:‘1 s6 nguyén t3 (d& dang kiém tra) va
a,b,c 1a cic 6 nguyén duong nhd hon 17
(do (6)), nén abc = 181. Do d, tit (7) ta b
abe < 180. ®)
Via,b,c > 0, nén tit (4) va (8), suy ra
xyz <7°-180%2 =7°.6%.52.

Hon nita, véix=y=7-6%,z="7-5%tacd
x,¥,z € N¥,

VE+ 4z =VT(6+6+5) = 2023,
vaxyz="7-6* 52

Vi véy, gid tri 16n nhidt cta tich xyz bing
73 -6* - 52, hay 11113200.

Binh luin va Nhién xét

Tht ci cic 18 gidi Tap chi dd nhin dugc tr
ban doc, rit tiéc, deu 12181 gidi chua ding, do
ngudi giai bai hodc mic sai sét vé kién thic co
ban (ching han, xét phép chia hét cho mét
s8 v6 ty), hoic mic 15i logic co ban (khing
dinh gi4 tri 16n nhét ca xyz bing 11113200
ngay sau khi méi chi chitng minh dugcxyz <
11113200, khong kiém tra cic 8 x,y,z cb
tich bing 11113200 c6 thoa min hay khong

chc rang budc dd néu trong de bai).

Hoang Phiic

Il
AN
w|3
~

" w0

#747. (Mtc A) Cho a,b,c Ia céc s6 thyc
duong théa min a® + b? + ¢ = 3abc.
Chtng minh ring
1 1 1 9 : 9

a? +Ei+;2_ " 4(ab+bc+ca) = 4
Loi gidi (phong theo y gidi ciia da s6 1 gidi
Tap chi dd nhdn duoc tiban doc).
Ky hiéu (1) la bit ding thic cin chiing minh
theo yéu ciu d& bai. Ta c6:
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(1) o
212 2.2 2(12 _ a C
@4(ab +b°ct+cC ) m
< 9c12bzc2
9a2p2 2
2,2 L 122 4+ 2a?) — ¢
@4(ab +b°c"+cC ) m
2
B
4, .4, B 9a2b*c?
ed b+ ab+bc+ca
>2 <a2b2 + b2+ cza2) b Q)
Ap dung bit ding thitc Schur cho ba g
duong a?,b?, 2, ta dugc:
9a2b%c?
4, .4, 4, 240C
a +b +c +a2+b2+c2
>2 (azb2 +HPE+ c2a2) . )
Via,b,c>0va
2 +b? 4+ > ab+bc+ca,
nen
9a*b*c* 9a%b?c?

ab+bc+ca = a?+ b+ ¥

T (4) va (3) hién nhién suy ra (2); vi véy, (1) -

dugc chitng minh.

Binh luin va Nhin xét

1. Tir 15i giai tén, d& thdy, ddu “=" § bit
ding thiic ctia d& bai xay ra khi va chi khi
a=b=c=1.

2. Bit déng thic Schur, cho ba s thyc khdng
im x,¥,7, c6 bdn dang co bin sau:

o X +y +2 4307 > P+dH
Y (z+x)+22 (x+y).

°(x+y_z)()’+z—x)(z+x—y)SX)/Z~
* x(x— b _ _x) t
Z(zix)(zyl(yx) zzc)>.+ LA

‘ 3
oxyz> 4 (¥+y+2) (y+yz-+2x) - (xHE .
9

(O dang thii ba, trong ligt ké trén, bit 47

QE TAP 856 12 THANG 12




éc Schur dicge mo rong thanh bt ddng thiix

(=2 (=) Y (r=-2) (- x)
+77(2—-¥)(2-y) 20,

pong dd, r la mdt s6'thuc tiry ¥.)

O 101 gidi trén, ta d4 sit dung bt ding thirc
Schur ¢ dang thit t, trong li¢t ké trén,

3. Trong s6 cdc 16i giai Tap chf dd nhan dugc
i ban doc, rit ti€c, c6 hai 1di gidi tuy c6
huéng gidi ding, nhung mét s3 lip luin
o ng 18 gidi khong duing.

V6 Qudc B4 Cdn

P748. (Miic A) Cho tam gidc ABC néi tiép
dudng tron (0), c6 M 1a trung diém BC. Cic
€p tuyén tai B,C clia (O) cit nhau tai D.
N 13 hinh chi€u vudng géc ctia O trén
Trén dudng trung tryc cia BC ldy diém
K, khong nim trén (O) va khic M. Dudng
ron ngoai tiép tam gidc KBC cit dudng
thing AK tai diém thit hai F. Cic dudng
hing NF vi AM cit nhau tai E. Ching
minh ring tam gidc AEF cin.

Lo giai (dsa theo Ddp dn cia BBT).

Phin trinh bay dudi ddy la 107 gidi cho bas
04n, trong trutng hop tam gidc ABC kbéng
Can t.dl'A. '

Vi'i truong hop tam gidc ABC cdn tai A, xin

30i / 12 diém d6i xting v6i A qua KM; do O
hudc KM va A thudc (0), nén I thuée (O).
nfta, do I, M, L, twong ting, déi xting
54, M, A’ qua KM, viA, M, A’ thing hang,
€n 7, M, L thing hang.

0i P 13 giao diém thit hai clia KM va dudng
on (BKC).

P 8 - 56 1-2 THANG 1/2024 g.c

Do PK I trung tryc ctia BC, nén PK 1A mot
duding kinh ctia (BKC). Do dé

PFLKF. (1)

Tiép theo, ta cé:
W-W= PM/(BKC) =M—B'ATC
= PM/(O) =m'm.
Do d6, bén diém K, P,L,I ciing thudc mét
dudng tron.
Goi G 1a giao diém thit hai, khdc K, cia AF
va dudng tron (KPLI).
Do A va I d6i xting v6i nhau qua KM, nén
(GP;GA) = (GP;GK) = (IP;IK)
= (AK;AP) = (AG;AP) (mod 7).
Do d6, tam gidc PGA can tai P. Tu ddy v (1),
suy ra F' 1 trung diém cta AG. (2)
Do N I hinh chi€u vuéng géc clia tim O trén
ddycungAL, nén Nl trung diém ca AL. T
day v (2), suy ra FN 1a dudng trung binh ctia
tam gidc AGL; do d6, FN || GL. V1 thé, ta c6:
(FA;FE)=(GK;GL) = (IK;IL)
=(AA";AK) = (AE;AF) (mod ).

Do d6, tam gidc AEF cin tai E. Ta ¢6 ditu
phii chitng minh theo yéu ciu d& bai.
Binh luin va Nhén xét
1. D& thdy, néu tam gidc ABC cin tai A thi
N = O va nim diém A,K,N,M,F thing
hang. Do d6, NF va AM 12 hai dudng thing
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A '“é‘:nlf"}m Vi the, diém E khong tdn tai. Do
;:‘?’ €bai dd rald mét bai todn chuin xic, cin

>sung thém gia thit “ram gidc ABC khong
cdntai A7,
2‘_ Kh: xem xét, ddnh gid cic 16i gidi Tap chi
da.nh:{n dugc tir ban doc, ngudi chim bai dia
mic dinh d6 13 18 gii cho bai di ra véi gid
thiét bd sung néu trén.
3. Trong s8 cdc ban doc d gii 15 gidi t6i Tap
Ch"' 6 mét ban di st dung phép nghich dio
- 6?1 xtng dé giii bai, vi cho mot 151 gidi dep,
ngin gon. Tuy nhién, rit déng tiéc, 10 gidi 46
k}.‘ong ding trong trudng hop K la giao diém
cia OM vaAC.

Ha Vi Anh

P749. (Mic A) Cho diy s6 (an) véia1 =@

Y AL X N
12 mét s6 nguyén va

Gn+1 =a?,+2t1§—3an—8 véimoin > 1.

Tim tit ci cic s6 nguyén a sao cho
azo3z = 508 (mod 2024).

L1 giai (cria ngudi chdm bai ).
Trude hét, ta nhic lai két qui quen biét sau:
B6 d. Vi moi s6 nguyénm, sdm* + 1 khong
¢6 u6c nguyén té dang 4k + 3,keN.
Chiing minb. Gid st ngugc lai, ton tai 8
nguyén m visd nguyén top=4k+3,keN,
sao cho

m?+1=0(modp). (1)
Vi p11vaplasd nguyén t6, nén tr (1) racé
ptm;dodd, (p,m) = 1. Viviy, theo dinhly
Fermat nho,

mP~1 =1(modp). (2)

Mit khic, do p = 4k + 3,nén

2k-+1
mP~! = mt? = (m2)

= (=1)** (modp) (do(1))
= —1(modp),

mau thuin véi (2).
Mau thuin nhin dugc cho taditu cin chitng
minh theo yéu cau clia B de.
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Trd lai bai todn-
Do 2024 <6 phan tich  chuin N
2024 = 23-11-23 nén
= 508 ( mod 2024)
az023 = 508 (mod38)
P== [12023:.:‘508(1110(111)
a023 = 508 (mod 23)

a3 = 4 ( mod 8)
é{

az023

a023 = 2 ( mod 1 ]) (3)
a3 = 2(mod23).

Ta cé:
ant1—2

=(an—2) (“7_:’*‘4""‘*'5)

—(an=2) (@27 +1),VnEN @)
Villva23lacicso nguyén 6 c6dangdk+3,
nén theo BS d&, véimoin € N*¥,

(an+2)>+ 12 0(mod11),
(an+2)%+1% 0(mod23).
Do dé, tit (4) suy ra, véi moin > 2,
a, =2(mod 11) & ap—1 =2(mod11),
ap =2(mod23) & an—1 = 2(mod23).
Vi viy
a3 =2 (mod 11)<a=2(mod 11), (5)
a3 =2(mod23) S a=2 (mod23). (6)
Tiép theo, véi n 1a s6 nguyén duong tiy ¥,
ky hiéu r vi 5, tuong ting, 12 6 du claan Vi
@y+1, trong phép chia cho 8.
T cdng thic xdc dinh diy (an), tacd bing
sau:

rJO[1]2[3[4]5]6]7]
0j0(2[4]|4|0]6]4]

Tir bing trén vA tinh thy § ctia n, suy 2 i
$6 chin v6i moi n > 2. Do d6, an 56 chin
véimoin > 2. V1 viy, tit bing trén, ta c6:

a2023 =4 (mod 8) & a, =4 (mod 8)

a=3(mod8)
& |a=4(mod8) 0
a=7(mod8)-

U re-ssipmams
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a=3(mod8) a=4(mod8)
a=2(mod253), |a=2(mod253),

& bai 12 tdt ca cdc s6 nguyén cé s6 du 1a
hoic 508, hoic 1267, trong phép chia

T4t ci cdc 16i gidi Tap chinhén dugc tit ban
c, rit tiéc, deu 14 cdc 1 gidi khong ding.
Luu Thi Thanh Ha

P750. (Mirc A) M6t cudc thi Olympic Todn
oc dién ra hiang nim trong 2 ngay thi, mbi
thi c6 3 bai todn, mbi bii todn cé diém
127. Nim nay, cuc thi ndy c6 sy tham
11240 d6i tuyén (mdi doi tuyén c6 {t nhit
hoc sinh). Théng ké diém sau khi hoan
4u chdm thi, ban gidm khio nhan thdy

ing d6i tuyén véi em do.

P8 - SO 1-2 THANG 1/2024 Q-E

THACH THUC TOAN HOC

Lai gidi (dua theo y gidi ciia Ddp dn do BBT
cung cap).

Dinh s8 thit ty cdc déi tuyén, lin luge bdi
1,2,...,40.

Ta goi doi tuyén c6 s8 tht w k,
ke {1;2;...;40}, 1a d6i tuyénk.

V&i méi cip s8 nguyén duong (m,k), ma
m e {14;15;...;42} vik € {1;2;...:40},
ky hiéux,, & 1 58 hoc sinh dat m diém ctia d6i
tuyén k. .

Véi méim € {14;15;...;42}, ky hidu ¢,y 12
s6 hoc sinh dat m diém cta tdt ca 40 doi; va
véi méi k € {1;2;...;40}, ky hiéu s; 13 s8
hoc sinh ctia d6i tuyén £.

Theo gid thiét cta bii ra, x,x € N véi
moi m € {14;15;...;42} vi véi moi
k € {1;2;...;40}; ¢w € N véi moi
m € {14;15;...;42}; vi s € N* véi moi
ke {1;2;...;40}.

Dé thiy, ditu phdi ching minh theo yéu
ciu dé bai tuong duong véi viéc ton tai
it nhdt 9 cip (m,k) doi mot phin biét,
m € {14;15;...;42} va k € {1;2;...;40},
520 cho X > 1 vacy > 5. (1)

Theo dinh nghia ctia Xk, Cm va 5k, ta c6:

40
Cm = Z Xmk 2)
k=1
véimoim € {14;15;...;42},
42
Sk = Z X,k (3)
m=14

véimoik € {1;2;...;40}.
Do X € N, nén tit (2) suy ra

emn =06 X =0Vke {1;2;...;40}.
Do dé, tlt (3) ta cé:

=Y, Tk 4)
véimoik € {1;2;...;40}.
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THACH THUc TOAN HOC

DO (2) va (4)3 nén
42 40

)

1 1
m=14 Z P (“ D _)
c.,.—;éO =l Sk Cm

42

40 mgmx""k L
=Y n#0 4222 k);lxm’k

k= Sk m=14 Cm

cm#0

40 42 40 4
=Yi1-Y1>Y1-Y 1

k=1 m=14 kgl m;M

Cm

=11. (5)

Ma

1 1 X,
xm,k(———> < mk <
Sk Cm Sk

v6i moi k € {1;2;...;40} v véi moi

m € {14;15;..-342} théa man ¢ # 0; ngy
tit (5) suy ra, trong téng T phai c6 it nhy,
12 s8 hang la s8 duong. Nghia 13, phii
tai {t nhdt 12 cip (m,k) d6i mét phan biéy,
me {14;15;...;42} vak € {1;2;...;40),
520 cho Xy = 1 V2 Cm > Sk V112> 9ngy
theo (1), ta c6 ditu phii chitng minh theoyey
ciu de bai.

Binh luin v2 Nhén xét

1. Hién nhién thiy, cic thong tin vé s8 ngly
thi, s6 bai ton thi trong mbi ngly, va diém tg
da cho méi bai todn thi 12 nhting théng tin c6
thé luge bd, trong phét biéu cia de bai.

2. Cho téi thoi diém ban thio vao Nhi in,
Tap chi vin chura nhin dugc 16i gidi nio, tit
ban doc.

Nguyén Khic Minh

DANH SACH HQC SINH CO LOT GIAI PUNG
Trong cdc ngodc don ¢ phin dudi ddy, san tén lop la ma bién ciia cdc bt todn ma hoc sinh cd li

gidi diing.

KHOI THCS

e Trudng THCS Nguyén Théi Binh, tinh
Ca Mau: Lé Nguyén Hoang Nbit Dinb (16p
9C; P741,P742, P744).

o Trudng TH&THCS Archimedes Dong
Anh, Tp. Ha Néi: Ngé Minb Chéin (16p
9A3; PT47).

o Trudng THCS Lé Vin Thiém, Tp. Ha
Tinh, tinh Ha Tinh: Nguyén Thi Anb Ngoc
(16p 6A3; P741).

o Trudng THCS Lé Quy Dén, Quin 3, Tp.
Hb Chi Minh: Nguyén Chinb Thién (16p
9/12; P741, P742,P744, P747).

KHOI THPT

o Trudng THPT chuyén Lé Quy Pén, tinh
Binh Dinh: Nguyén Nguyén Think (16p 10T
P747).

o Trudng THPT chuyén Nguyén Quang
Diéu, tinh Ddng Thip: D6 Duy Quang (16p
12T1; P741, P742), Huj’nh Ngoc Anb Thu
(16p 10T2; P741, P742), Nguyén Thanh Anh
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Thwe (16p 1023 P742), V5 Hii Yén (16p 11H;
P741).

o Trudng THPT Chi Ling, tinh Gia Lai:
Phan Trin Ngoc Hai (16p 10A7; P742),
Nguyén Nbw' ¥ (16p 10A7; P741).

o Trudng THPT chuyén Lé Hong Phong,

* tinh Nam Dinh: Pham Bsic Minb (16p 10

Toén 2; P741, P742, P744, P747).
e Trudng THPT chuyén Luwong Vin
Chénh, tinh Phu Yén: Nguyén Tin Nguyén
Chuong (18p 11 Todn 1; P748), Huynb Trin .
Gia Huy (16p 10 Toén 1; P747), Ding Ky
Nam (I6p 10 Toin 1; P741, P742), Lé Phi
Truyén (16p 11 Todn 1; P747).
. .’I”rtrdr}g THPT chuyén Tién Giang, tinh
Tién Giang: V5 Trin Tién (16p 10 Toin %
P741), Lé Minb Thinb (16p 12 Todn; P744)
* Trudng THPT chuyén Ty nhién, PH
I;Z};oa l}gc Ty nhién - DHQG Ha Noi:
ong Khinb Toan (1§ in; P742,
P744,P747, P748), (9P 1AL Toim

U #s=s6 s mammc 122



o phin diu chuyén muc, chiing t6i s&
y 10 gidi ctia cdc bai todn trong cudc
ip Toin hoc Chiu Au nim 2022 ding
8856 bio 10/2023.

@HMNC

52. Tim tit ci cdc s nguyén duong n
min: tdn tai ba wéc duong a, b, c caan,
> b > c, sao cho ba s8 a? — b2 —
2 2 ciing I céc wéc clia n.

7. Dép dn 13 tdt ci cdc s8 nguyén duong
hét cho 60.

stf 1 chia hét cho 60. Dita = 4,b =
. Khi d6 @® — b? = 12,b* — ¢* =
¢% = 15. Ca sdu s6 d6 deu la wéc cia
nén ching cting 1a wéc ctia n. Nhu vy n
man dieu kién diu bai.

¢ 1712 mot s6 thda min diu kién trong
bai, Ludn cé hai s8 a,b,c c6 cling tinh
, Xhong mit tinh t8ng qudt, cho a va
nhu viy. Khidéa—bvia+bdeu
hin nén 4 13 uéc ciia a® — b*. Nhut viy
het cho 4.

56 12 TiANG 1/20¢ ]

GOC TOAN OLYMPIC

Néu bitky s8 ndo trong a, b, ¢ chia hét cho 3
thi 7 cting chia hét cho 3. Néu trii lai, hai s3
trong a,b, ¢ cho cling mot 58 s6 du khi chia
cho 3. Khong mit tinh t8ng qudt, gid sit a
vi b 13 cdc 6 nhu viy. Khi d6 3 1a wéc cha
a? — b?, ta suy ra n chia hét cho 3.

Néu bit ky a,b,c nio chia hét cho 5 thi n
ciing chia hét cho 5. Gid st trdi lai, khéng
¢6 a,b,c nio chia hét cho 5. Khi dé binh
phuong cia mét s6 khong chia hét cho 5 chi
¢6 thé cho s8 du 1 hoic 4 khi chia cho 5.

Nhu vay, trong s8 a2 b2 ¢? cé haisé cod cling
s6 du khi chia cho 5 nén hlc_:u ctia ching chia
hét cho 5. Ta nhin dugc n chia hét cho 5.

Nhu viy n théa man dau bai khi vi chikhin
chia hét cho 60.

0OC53. Cho tam gidc nhon ABC véi BC <
AC. Gia sir dudng tron T ndi ti€p tam gidc
ABC c6 tim I va ti€p xtic v6i BC,AC lan lugt
tai D, E. Liy diém M nim trén dudng tron
7 sao cho BM song song v6i DE va hai diém
M, B nim v& cing mét phia ctia dudng phin
gidc géc BCA. Goi F va H lin lugt 14 giao
diém (khéc M) ctia T v6i BM v CM. Goi J Ia
mdt diém trén dudng thing AC sao cho JM
song song v&i EH. Goi K 1a giao diém (khéc
F) ctia JF vé6i 7. Ching minh hai dudng
thing ME va KH song song.

Loi gids. Goit las6 do clia ZICF, vazlass
doctia ZEFC. Chiing tasé chitng minh ring
hai tam gidc CJF va CDH dbng dang.

Diu tién nhan xét ring do tinh chdt ciia tigp
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Do pen €1 12 duting trung ey cia ED.
CT cting 15 déy cung song song véi ED nén
g 1a trung tryc ctia FM. Tir d6 ta suy

lrcaFLJCF =<DCM =1,CD =CE wCM =

Theo gia thiét JM || EH, hai tam gidc JMC
\?JEH ngong dang, ta c6 C%{? = % Do dé
CF = CH va tit d6 suy ra hai tam gidc CJF va
CDH ddng dang.

Mit khidc, trong dudng trdn T chting ta ¢é
/HDC = /HMD. Hon nitado D, E cing
nhu F, M d6i xttng qua dudng trung trgc CI
nén ta ¢6 LEFC = /HMD. Do sy dong
dang ca hai tam gidc vira ching minh &
trén, chiing ta cting ¢6 /HDC = £CJF, do
d6 chung ta thu dugc LHDC = /CJF =
LEFC=z.

Xét tam gidc JCF Tacé

/KHE = ZJFE =T~ /CJF — LJEF
= Jr——z—LECF——Z_EFC

=m—2z—1.
Xét tam gidc CDM tacd
MDH = 7 — ZDMH — ZDHM
= n-z—ADCH—AHDC
=mr—2z—1.
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Do dé, ZMD]‘I = ZKHEq vata suy ra h:n
cung EH va MK bing nhau. Do dé EMKyy
12 hinh thang cin nén ME || KH nhu mong

mudn.

0C54. Chon > 3 las8 ngayén duong. Alic
vi Bob chai mét trd choi trong d6 ho thay
phién nhau ¢6 mau céc dinh clia da gidc dy
1 canh. Alice di Jau tién. Ci hai ngudi choj
bit dau trd chai v6i0 diém. Trong mdi lugt,
ngudi choi chon mot dinh V chua duge g
mau vi t6 mau nd. Sau d6, ho cong k diém
vio tng s6 diém cta minh, trong d6klass
dinh nim canh V da duoc t6 mau. (Nhu viy
ksécogidtriO; 1 hoic 2.) Trd choi két thac
Ihi tit ca céc dinh da dugc t6 mau Vi ngudi
choi no c6 nhiéu diém hon sé thing. Xic
dinh ngudi choi nao ¢6 chién lugc dé lusn
chién thing.

Lyi gidi. Chung ta s€ chitng minh ring Alice
thing khin 1€ v& Bob thing khin chén.
Truong bap 1:n chin.

Chién lugc clia Bob nhu sau. Anh ta chon
mét dudng thing £ di qua trung diém cta
hai canh ddi dién ctia n—gidc. Dudng thing
£ chia n-gon thanh hai n&a. Sau d6, d6i véi
bt ky nuéc di ndo Alice thuc hién, Bob s&
thyc hién mét nuéc di d6i xing v6i nuée di
ctia Alice qua £.

Néu trong mét nudc di nao d6, Alice chon
moét dinh khong phii 11 diém cubi ctia canh
ma ¢ di qua, thi Bob nhin dugc 6 diém bing
ciia cd trong budc di tiép theo clia anh 4y, bét
vi méi nita clia n—gidc c6 cdc dinh dugc t
miu giéng nhau & budc truée do. Néu Alice
chon mét dinh Ia diém cudi ciia canh mi{
di qua thi Bob nhin dugc nhitu hon Alice
mét diém vi diém d8i xting véi diém Alice
vita chon chinh 14 dinh nim trén cling M
canh v6i né. Vi Bob phii chon mét dinh nhu
vdy hai lAn nén cudi ciing Bob thing véi cich
biét hai diém.

Truong bgp2:n lé.

Chién Iwgc ciia Alice nhu sau. C6 dy th¥

o
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en mot nuidc di dau tién tlty ¥, sau d6 xée
5t duong thing ( di qua dinh c6 4y dd chon
‘ém gitra clia canh déi dién ctia n-gidc.
2 d6, c6 dy stt dung chién lwgc tuong ty
#Bob & trudng hop 1 chin. Ly luin tuong
phu trong trudng hop trudc, cudi cling
e thing cich biét mot diém.

g phin cudi cta chuyén muc ky ndy,
fing tOi s€ gidi thiéu v6i ban doc ba bai toin
ng ky thi Olympic todn hoc Zhautykov
12023 do Kazakhstan t§ chirc. DBy la
c thi mang tén nha todn hoc Zhautykov
701 Kazakhstan.

61. C6 mot bo bii gdm 1001 quin b
cics6 1,2,...,1001 dugc viét trén mot
¢ cia nhiing quén bai d6 béng but xanh,
i quin mot s6. Ta sip xép cic quan bai
inh mot vong tron, véi nhiing s6 mau xanh
gt bén dudi, theo thi ty bit ky. Sau dé,
méi quin bii C, ta dém s8 f(C) nhitng
an bii c6 s6 mau xanh 16n hon s6 mau
tia C trong s6 500 quin bai xép ngay
106 theo chitu kim dong hd. Ta viét s8

- 50 1-2 THANG 1/2024 a-c

CAC KY THI TOAN

S(C) & mit trén ctia C bing bt d6. Chirng
minh ring néu nhin thdy tit ci cic s8 mau
d6 trén cdc quin bai, c6 thé xic dinh dugc s6
mau xanh trén méi quin bai,

0C62. Goi Q2 Ia dudng tron ngoai tiép tam
gidc khong cin ABC. Tiép tuyén tai C v6i Q
cit dudng thing AB tai diém D. Mot dudng
thing di qua D cit cdc doan AC va BC lin
lugt tai K vi L. Chon diém M vi N trén doan
AB sao cho AC || NLva BC || KM. Cho NL
va KM cit nhau tai diém P bén trong tam
gidc ABC. Puong thing CP cit lai dudng
trdn ngoai ti€p o clia tam gidc MNP tai diém
O (khdc P). Chitng minh ring dudng thing
DQ tiép xtic véi @.

0C63. Cho n > 2 s8 thuc khic 0, khéng
nhit thiét phin biét, ¢6 téng bing 0. V&i m&i
mét trong s6 2" — 1 cich chon ra mée vai s6
(ftnhdt mét) trong dé, ta tinh tdng clia cdc s6
da dugc chon va viét tit ci cdc téng tinh duogc
thinh mét hing theo thtt tw khéng ting. Biét
s6 d4u tién trong hang bing S. Xdc dinh gid
tri nhd nhit ¢ thé cia s8 thit hai trong hang.
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CA PHE SANG'

SAMANTHA FAFARD?

Cic con d4u xép hang ch& ca phé dé bt dau cong viée clia minh. Luén phai chd doi theo thd
i , 1 the

1 Theo http:://www.z'dm314.arg/zoz3-mmz’c—rhallenge
2 Tywirng Dai Hoc Texas Austin (TX), Hoa Ky

46 .
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VUI CUNG PI

ERATOSTHENES
TINH CHU VI TRAI DAT"

NICOLO BERTOLOTTI!

g cich gitfa Siena vi Alexandria 13 5000 stadium? vi vio gitta ngdy ha chi & Siena, mit
bng gbc vdi trii ddt trong khi & Alexandria né nghiéng 7,2°. Do d6 éng di tinh
Bit, x, boi phuong trinh 7,2 : 360 = 5000 : x.

psi/fwiww.idm314.0rg/2023-comic-challenge.
omprensivo Silvio D'arzo settore tecnico grafico Reggio Emilia (Emilia Romagna, Italia Reggio, Emilia ),

)i don vi d§ dis, bing dj das mgt san vin ding thoi Hy Lap-La M, vao khodng 156 mét.
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COI RE CUA NHUNG TINH TOAN'

J.J.OCONNOR&E. F ROBERTSON

(Ngudi dich: Pham Tridu Duong)

B,z 107 fi ré ciia nhitng tinh todn niy! Nhom
cdc pbep todn lai! Phin logi chiing theo mikc d¢
phu'c tap hon li vé ngodi ciia ching! Diéu s
101 tin ring, la sit ménb ciia cdc nba todn hoc
trong tuong lai. DJ la con duwong ma tot dar.lg
dédn minb trong céng viéc nay.

FEpariste Galois (1811 —1832).

Cha ciia Evariste Galois 1a Nicholas Gabriel
Galois vA me ca anh 12 Adelaide Marie
Demante déu 13 nhiing ngudi c6 trf tu¢ vi
duge dio tao cin thin ve triét hoc, vin hoc
<6 dién va ton gido. Tuy nhién khéng cé mot
d#u hiéu nio vé khi ning todn hoc trong s6
bt ky thanh vién nao trong gia dinh Galois.
Me ctia Galos 12 gido vién duy nhit clia anh

cho dén khianh 12 tudi. Ba day anh tiéng Hy
Lap, tiéng La-tin va ton gido, noi ba truyen
dat s hoai nghi cta chinh minh vé nha thy
cho con trai minh. Cha ctia Galois I mét
ngudi quan trong trong cong ddng vi nim
1815 dng dugc biu lam thi trudng xi Bourg-
la-Reine.

Ban d6 Paris vao Thé ky 19, cd chi ddn vé x4
Bourg-la-Reine.

DPiém khdi diu clia nhing sy kién lich s
déng vai trd quan trong trong cudc ddi
Galois chic chin 13 Tran chién nguc Bastille

» B vide dding tai bep. s//mathshistory.st-andrews.ac.uk/Biographies/Galois/
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raviongdy 14 thé:ng 7 nim 1789: T thoi
diém ndy, ché d6 quén chii cta Louis thi 16
. mubn vin kh khin khi phin 16n nguii
iiP nudc Phdp gat nhting cich biét ctia ho
do:‘m két lai vdi nd lyc dip tan hé théng 18
hic dic quyen ca nha thd va nha nuéc.
4t chdp nhiing nd luc th(’)z} hi’ép, Louis thi
6 vin bi xét xtt sau khi ¢d ging chay trdn
Khoi ddt nudc. NGi tiép sau vu hanh quyét
Nha vua vio ngdy 21 thing 1 nim 1793 I
st Tricu dai Khung b6 véi nhigu vy xée
+ chinh tri. Dén cudi nim 1793 ¢6 4595
iy nhan chinh trj bi giam giG & Paris. Tuy
phién, nu6c Phip bit dau 6 dugc nhitng
thoi ky tot dep hon khi quin d6i ctia ho, duéi
¢ chi huy ca Napoléon Bonaparte, gianh
dugc hét thing lgi niy dén thing lgi kh4c.
Napoléon trd thanh Téng tai thtt nhit vio
nim 1800 va sau dé 12 Hoang d¢ vio
nim 1804. Quin d6i Phdp tiép tuc chinh
phuc chiu Au trong khi quyén lgc ctia
Napoléon ngy cang dugc dam bio. Vao nim
1811, Napoléon dat t6i duge dinh cao cla
quyén lgc. Dén nim 1815 thi sy cai trj cla
Napoléon di khép lai. Theo sau Chién dich
xim luge nudec Nga vio nim 1812 bi phd
san [ nhitng cudc bai trin, quin Lién minh
tién vao Paris vdo ngy 31 thdng 3 nim 1814.
Napoléon thodi vi vio ngiy 6 thing 4 vi
Louis XVIII dugc quin Lién minh phong

Vao thi gian d6 Galois dang di hoc & trudng.
éu di ding ky hoc tai trudng trung hoc
Louis—le~Grand véi tu cich 13 hoc sinh noi
16p 4 vao ngiy 6 thing 10 nim 1823.
INgay trong hoc ky diu tién cha ciu, di xiy
fa mét cudc ndi loan nhé va 40 hoc sinh

TP 5 -6 12 TwanG 17200 I

d':i bi dudi khoj trudng. Galois khéng tham
gia, va trong sudt nim hoc 1824 — 25 thanh
tich hoc tdp clia ciu rdt t4¢ Va ci :
dugc mot 58 giai thudng, Tuy ‘nhién vao
nim 1826, Galois biyéu ciu hoc la mét,nim
vi bii hiing bién ciia cju khong da durue rieu
chudn yéu ciu. St

u di nhin

Thing 2 nim 1827 I3 mét bude n
cudc doi Galois. Anh ding ky vao hoc 16p
todn diu tién clia minh, 16p ctia Hybolyte
Vernier (1800 — 1875). Anh nhanh chéng
dim minh trong todn hoc vi ngudi Trudng
phong d4o tao ctia Galois d4 viét:

goit trong

Chinb la niém dam mé toin boc di chi phot
cdu Ay, 10 nghi sé tot nhat cho ciu ta néy bs
me cdnt klbong cho phép cin &y hoc gi ngoii mén
nay, cdn ta qud dang lang phi thi gian ¢ day
va khbong lim gi kbdc ngodsi vige hanb ha gido
vién va tw viti Lap minh vdi nhitng binh phat,

Cic bin hoc ba & trwding cia Galois bit diu
m ta anh I3 con ngudi ldp di, ky qudi, doc

ddo va khép kin. Ditu thd vi 13 ¢6 I¢ nha
todn hoc déc ddo nhit trong s6 nhitng ngudi

tirng s6ng lai bi than phién vi tinh cich doc

déo ctia minh. Tuy nhién, Vernier d4 bio cio

ring:

Cotritué, tién b rorér nbung chua di phtong
phip.

Nim 1828 Galois thi vio Ecole
Polytechnique nhung bi trugt. D6 14 trudng
Pai hoc hang diu ctia Paris va Galois hin di
mong udc d6 vio dugc trudng ndy vi nhiing
ly do hoc thuit. Tuy nhién, anh ciing mong
mudn dugc vio trudng ndy ci vi nhing
phong trio chinh trj manh mé ton tai trong
gi6i sinh vién clia trudng, vi Galois di noi
guong cha m¢ minh dé tr& thinh mot ngudi
theo Cong hda mot cich nhiée thanh.

Ttd lai Louis—le-Grand, Galois ding ky vio
lép t'oa’m cia Louis Richard. Tuy nhién,
anh ngiy cang lam viéc nhigu hon cho cic
nghién citu cla riéng minh v ngdy cing it
1am bai tip & trudng. Anh nghién citu cudn
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S;:"Ij:t:;cncua ;‘;genére va céc chuyén luin
béo lai g ge. Nhu Richard di titng thong
Sinh vién niy chi cé lam viéc trong nhing link
vuc todn boc cao nhit.

Vao thing 4 nim 1829 Galois c6 bai bio
kg hoc diu tién dugc xudt ban trén tap
chl’ Annales de mathématiques. Vao ngay 25
thing 5 va ngay | thing 6, anh da gii cic bai
béo v& nghiém dai s6 ciia phutong trinh t6i
A‘cademie des Sciences. Cauchy dugc phin
cong lam phin bién cho bai bio ciia Galois.
Mat bi kich 4p dén véi Galois bdi vio ngdy
2 thing 7 nim 1829, cha anh di wy sit. Vi
linh muc ctia xa Bourg-la—Reine di gia mao
tén ctia Thi trudng Galois trén nhitng bai tho
trio phing hiém doc bi lam gia nhim vao
chinh nhitng ngudi ho hing ca Galois. Cha
ciia Galois vén 1 mot ngudi dan 6ng hién
hiu, v vu bé bi xdy ra sau d6 da khién éng
khéng thé chiu dung néi. Ong da treo c8 tw
tit trong cin ho & Paris, chi cich Louis—le~
Grand noi con trai 6ng dang hoc c6 vii buéc
chin. Galois bi 2nh hudng siu sic bdi cdi chét
ciia cha minh, va diéu d6 di inh huéng rit
16n dén huéng di clia cudc doi anh.

Vi tulin sau cdi chét ca cha minh, Galois
4 ty minh dén du ky thi tuyén vao Fcole
Polytechnique Ian thit hai. Lan tht hai anh
thét bai, c6 1é mot phén vi anh d4 phai tham
gia ky thi trong hoan canh tbi t& nhit c6 thé
xdy ra ngay sau khi cha anh qua ddi, mot
phin vi anh chua bao gids gidi trong viéc
truyén dat nhng ¥ turdng todn hoc siu sic
ctia minh. Do d6, Galois da phai cam chiu
d¢ vio Fcole Normale, mot trudng niim st
v6i Louis-le~Grand, va délam dugc digu do,
anh phéi tham gia ky thi Tt tai, diéu ma anh
43 c6 thé trinh dugc bing c4ch thi vao Ecole
Polytechnique.

Anh d4 d6 Ki thi va nhan bing vao ngay 29
thing 12 nim 1829. Ngudi chim thi mén
ton ciia anh d4 thong bdo:
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dot Ehi con mi md frong vid
cria minh nbung laicotrity;
b thién nghién citn ddng chy;

Ciu hoc tro nay
dién datj ong
it thé bign mot i

y.
Ngudi chim thi mon vin hoc ctia anh gz

thong bio:

Dayli hocsink 4wy nhit dd‘t/rd' {lﬁ 6% rét kém,

cin By hoan toan khiéng &bzet gi cd. T duye

gt nguldi ndi trudc lai rang cdu bl:C sinh niy

o6 néing luctodn boc phi thong. Ditunaylam
bién, vi sau khi kiém tra, 15;

167 v6 ciung ngacn k
tin ring anh ta cing @ nbung chi mét chit iy

tri tué.

Galois di gti cho Cauchy nghién ctiu tiép
theo vé Iy thuyét cic phuang trinh, nhung
sau d6 anh di tim hiéu duoc tif Bulletin de
Férussac vé mot bai bdo dé lai sau khi qua
d5i cina Abel c6 phin dan xen v8i mot phin
nghién ctfu ciia anh. Sau d6 Galois nghe theo
16i khuyén cta Cauchy va giri ding mot bai
bio méi Ve dibu kitn dé mot phong trinh
o thé gidi duyc bang cin thic vio thing 2
nim 1830. Bai béo dugc gifi t6i Fourier, th
ky ctia Vién Han lam Paris, dé duoc xét Giai
thudng 16n vé todn hoc. Fourier qua doi vio
thing 4 nim 1830, va bai béo ctia Galois sau
d6 da khéng bao git dugc tim thdy, va do dé
d4 khéng bao gi dugc xée gidi.

Sau khi doc tic phidm ctia Abel vi Jacobi,
Galois di nghién ctu ly thuyét vé cic him
elliptic va cic tich phan abelian. Vdi su hd
trg tit Jacques Sturm, anh di c6ng bé ba bai
béo trén Bulletin de Férussac vio thing 4
nim 1830. Tuy nhién, vio thing 6,anh dugc
biét ring gidi thudng ctia Hoc vién sé dugc
trao chung cho Abel (sau khi qua dsi) vacho
Jacobsi, trong khi tic phdm ctia anh lai chu2
he dugc xét.

Thing 7 nim 1830 chiing kién mdt cudc
Cich mang. Charles thit 10 trdn khoi nuéc
Phip' 'B‘.‘O loan né ra trén nhiing duong
phé ciia Paris, vi vi hi¢u trudng cia Ecole
Normale, ng M. Guigniault, da kho ci¢
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a0 lai & trong truding dé trinh khong
sinh Vi pam gia. Galois dd 6 ging tréo qua
cho hQ‘t 4é& tham gia cudc bao loan, nhung
bfff “ffﬁfnh cong. Vao thing 12 nim 1830
onﬁ{ Guigniault di viét cdc bai bio cong
On6 " e, va Galois da vié bai tra 10
ldfh ZI;zcttc des Ecoles, phin khdng lai M.
trén iault vi nhiing hinh dong kho4 nhét
(%u}llg::ién trong trudng cua ong ta. V114 thu
. i: , Galois d4 bi dudi hoc, Avé ‘anh giadnh:;ap
Phio binh cua L}rc lugng Vé bAmh (%uoc gia,
métchi nhénh ctaluc Ilf’qng dan,quan thudc
.né'n Cong hoa. Vao ngiy 31 t}},ang 12 nim
1830, Phéo binh V& binh Quéc gia bi phé
b6 theo Chiéu chi Hodng gia vi vi Vua méi
Louis-Phillipe cam thdy luc luong 12 mdi de
 doa doi v6i ngai vang.
Hai 4n phim nhd, mét bin tém tit trén
Annales de Gergonne (thdng 12 nim 1830)
' vi mot trao d6i v& gidng day khoa hoc trén
Gazette des Ecoles (ngay 2 thing 1 nim
1831) Iz nhitng 4n phidm cudi cling trong
cudc doi anh. Vao théng 1 nim 1831 Galois
cd ging quay tr& lai v6i todn hoc. Anh 8
chitc mot s8 16p todn vé dai s8 cao cdp, budi
.~ diu tién thu huat 40 hoc sinh nhung sau d6
con s8 niy nhanh chéng sut gidm. Galois
dugc Poisson moi gti phién ban thit ba ctia
' cudn ludn vin ctia anh v& phuong trinh cho
Vién hin lim vi anh di thyc hién ditu ndy
. viongay 17 théng 1.
Vio ngiy 18 thing 4, Sophie Germain di viét
mot 14 thu cho mét ngudi ban ctia ba la nha
todn hoc Libri, m6 ta hoin cinh ctia Galois:
w Cdi chét ciia M. Fourier, la qud sic chin
dyng ddi véi cgu sinh vién Galois ny, mét
ngui, bit chap tinh xic xugc cda minh, vin
- thé bign nhitng diu hiéu cia mot tink cdch
- thing minb. Titci nhiing ditu niy da 4p dén
- nhitu dén mite chu ta bi dudi boc khdi Ecole
Normale. Cau ta gi0 kbdng cd titn.... Ho ndi
cdu ta s hoim toan phit dién. Toi e so ditu nay
lai la sy thar,

Cudinim | 830, 195§ quan thudc Phédo binh
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clia Vé binh Qudc 8ia bi bit vi bi bugc toi
4m mutu 14t 46 chinh phs. Ho duge erdny 4n
vA vio ngly 9 théing 5 nim 1831, 200 ngguai
C(:)ng hoa di ty tip in 8i dé in mifng sy
trang dn. Trong bfta t6i, Galojs ning | gcfl;l
minh v véi mét con dao gim dé hg Zron
tay, anh ¢ vé nhyu dang néi nhing 15i dge
doa chdng lai Nha vua, Louis—Phillipe Sau
befa i, Galois bj bit va bi giam tgi afsy o
Sainte-Pélagie. Tai phién tda xét xfx.véo ngly
15 théng 6, lujt s bio chita ciia anh ta khai
ring Galois d1 néi:

Danh cho Louis-Phillipe, néu ong ta phan
boi.

nhung nhiing 16 cudi cting di bi tiéng bn
nhin chim.

Galois, mét cich kh4 ngac nhién do vin lip
lai chinh nhitng 11 de doa d6 tif byc xit 4n,
d4 dugc tring 4n.

Ngay 14 théng 713 Ngiy Bastille va Galois lai
bi bit. Anh mjc dong phuc ciia Phéo binh
Ve binh Qudc gia, diéu nay Ia bit hop phip.
Anh cting mang theo mét khdu sting truding
d4 nap dan, mét s6 khdu sting luc v mét con
dao gim. Galois bi dua tr& lai nha t Sainte—
Pélagie. Khi & trong ti, anh nhin dugc 16i er
chéivéi cudn Luin vin cia minh. Poisson da
théng béo ring:

Lip ludn cia éng &y chita di 16 ring, ciing
nhu chia dwoc phit trién diy di dé cho phép
chiing ta ddnb gid tinh chinb xdc cia nd.

Tuy nhién, 6ng da khuyén khich Galois xugt
bin mét bin trinh biy diy di hon vé cong
trinh cia minh. Khi & trong nhi tii Sainte—
Pélagie, Galois di c6 ging ty vin bing cich
diing dao gim ddm minh nhung cic tlt nhin
khéc d4 ngin cin anh ta. Trong con say trong
tit, anh d4 tric hét tim hdon minh:

Ban c6 biés 155 thiéu gi kbong, ban t6i 012 Toi
tdm sw ditu A6 chi voi ban: dd chinb Ia nguvi
ma 16i b thé’ "yéu vit cbi cd the yéu thwong bing
tinh thén. T6i dd mat cha va kbong ai cd thé
thay thé dwgc ong, ban i nghe thiy khing...?
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\{210 thing 3 nim 1832, mét trin dich td
can quét Paris va céc th nhan, bao g;om ca
Galois, du’c:ic chuyén dén nhi dugngldo Sieur
Faultrier. O d4, dudng nhu anh da phai long
St/ephanie—Felice du Motel, con gdi ctia mot
E))ac sTnéi trd. Sau khi anh dugc tha vio ngdy
29 théng 4, Galois d trao d8i thu tir véi
Steph'anie, vard rangla co dy di cd ging tr 4nh
xa méi quan hé ny.

Tén Stephanie xudt hifn trong mét ban thio cia
Galois.

C4i tén Stephanie xudt hién nhiéu an & phin
ghi cht bén |2 trong mot trong nhitng bin
thio ctia Galois.

Galois di diu sung v6i Perscheux
&’Herbinville vio ngay 30 thing 5, 1y do cta
cube ddu sing nay khonga biét, nhung chic
chén c6 lién quan dén Stephanie.

Mot ghi chi bén 12 ctia ban thio ma Galois
d vict vio dém trudc trin ddu sing nd ra, c6
ndi dung:

Cé mt ditu gi A6 phai hoan thanh trong phép
chiing minh nay. 161 khong cd thii gian. (Ghi
chii ciia tdc gid).
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i din dén truyen thuyg,
is di danh ca dém cudi cling trong
inh dé viétra tdt ca nhing glanh
m. Nhung ciu chuyg,
ndy c6 vé dudng nhu da bi phéng dai.

Chinh diéu nay d
ring Galo
cudc doim
biée vé Iy thuyét nhé

Ghi chép bén ¢ ctia Galois.

Galois bi thuong trong cudc ddu sing vy
bi d’Herbinville cung chinh nhéng ngudi
“ban” 1a nhiing dai dién trung gian cla anh
b roi, va sau d6 dugc mot ngudi ndng din
tim thdy. Anh qua ddi tai bénh vién Cochin
vio ngay 31 thing 5, va tang 1€ cfia anh dugc
6 chitc vio ngay 2 thing 6. Diy 13 tAm diém
ctia mot cude biéu tinh ctia nén Cong hda v
céc cude bao loan kéo dai trong vai ngay.
Anh trai cta Galois va ban cda anh li
Chevalier d4 chép lai cdc bai béo toin hoc
ctia anh va glti cho Gauss, Jacobi v nhitng
ngudi khdc. Galois di tiing mong mudn
dugc Jacobi vi Gauss dua ra nhitng quan
diém cita minh vé c6ng trinh ctia anh. Khéng
c6 ghi chép nio v& bit ky binh luin cia
nhiing ngudi ndy d4 dua ra. Tuy nhién, cic
bii bio d4 dén tay Liouville, ngudi vao thing
9 nim 1843 d4 thong bio véi Hoc vién ring
bng di tim thiy trong cdc bai bdo ctia Galois
mot 18 gidi ngén gon

. Vita chinb xdc vita séu sic ciia bii todn ddng
Yéu néy: Cho mgt phuong trinh bdc nguyén 1
bit kbé quy, hay quyét dink xem nd & gidi
duge boi cdc cin thite bay kbing.

Liouville d4 xudt ban nhiing bai viét ndy clia
Galois trong Tap chf ctia 6ng vio nim 1840.
Ly thuyét mi Galois phic thio ra nhiing nét
c\hinh trong cdc bai bdo nay hién nay dugcg?
ALy thuyét Galois.

7] ~ 4
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What can i help _
you with?

Hiém 6 bé thong mdy tink nio lai thu bit
duoc nhitu sy quan tém va tranh ludn trén
j0ian the gidi nbw ChatGPT kétir kbi ra mit
a0 thing 11 ndm 2022. Chatbot duwpc phdt
frién boi Open Al — mot cong ty cong ngheé cia
Wi 6 tru s¢ tai San Francisco - sit dung md
binh tri tué nhin tao (AI) dwgc dao tao dé xi
Wingon ngi ty nhién. Chuvng trink cd thé'tao
4 nhitng cdu tré 167 bing bon cho nbiéu chii
hic nhau trong mdt thoi gian rit ngin,
120 74 toan by bii tiéu ludn bay chiong trink
ap trinh, cd thé sit dung cdc phong cdch ngén
ngiz nhu the, truyén cui bay thdo ludn bing
cie ngon ngit kbdc nhau. ,

Miic dis biing nd va trd thanh xu budng chi
dao gin nhi chi sau mét dém, ChatGPT la
nanh qv.i ciia nhitu thip ky nghién citu.

Mot ching dudng dai

20 thing 1 nim 1954, mét s6 phéng vién
D30 chi duge lura chon dd tip trung trong

zs hoc Osnabrueck, CHLB Dii.

P8-SO 1-2 THANG 1/2024 g.c

DAY MAY TINH NGON N GU:
GOOGLE TRANSLATE PEN CHATGPT

NGUYEN MANH TOAN!

mét cin phong 16n & Dai hoc Georgetown,
noi gan nhu chi dit mét chiéc mdy tinh. IBM
701 ning gin 10 tdn [amot trong nhitng mdy
tinh d4u tién dugc phit trién cho muc dich
khoa hoc. Chi ban thin digu d6 théi di dem
dén cam xtic cho nhitu ngudi cé mit. Nhung
thiét bi ngoai c& nay di lam dugc mér dizu
khéng thé twéng twgng duge: Khi cic ciu vi
du biing tiéng Nga dugc dua vio, mdy in ra
ban dich bing tiéng Anh. Nha ngén ngit hoc
Leon Dostert, ngudi ding dau dy 4n dich
mdy Georgetown, dy dodn trong mot cudc
phong vin khong lau sau d8: “Trong 5, thim
chit cd thé chi 3 ndm nita, viéc dich thudt da
ngon ngtt bing quy trinh dién tit ... cd thé s¢
kba thi”.

Leon Dostert (gifta) vi Thomas Watson (phds) -
Chi tich vix Gidm dide diéu banb ciia IBM - tai
budi trinh dién ciia mdy Georgetown.
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g‘:l)l'l 8t102 :lslrinfh: deu bi?'t ring Dostert di
_ : ng 60 nim. Nghién cifu v
dECh ‘lTlay da phii trai qua mdt ching dudng
ras dai. Chi véi syt tr6i ddy gin dy ciia mang
thin kinh - cugc cich mang hoc siu — cdc
thuit todn hoc mdy méi tr nén di manh dé
chuyén vin ban tr ngdn ngd ndy sang ngdn
ngit khdc mot cich ddng tin cly.
Nhigu cét m3c quan trong ciia Al dat dugc
trong nhiing nim gin ddy, tir cic trg Iy 40
nhu Siri ca Apple hay Alexa ciia Amazon
cho dén cic thuit toén Al tao sinh c6
kha ning tao ra mét hinh inh hoin toin
méi chi bing mét mé ti ngin nhu Dall-
E cia OpenAl hay Stable Diffusion clia
StabilityAT, du dya vio nhitng tién b6 trong
xit Iy ngdn ngtt ty nhién. Vi c6 I, sy ra doi
ctia ChatGPT moét nim ve trude d4 tao nén
lan séng I6n nhit.

Mt btc dnb ditge tao 14 boi Dall E.

Chi v6i mot cau hoi ngin clia ngudi dung,

ChatGPT d4 c6 thé nhanh chéng duaramot
doan gidi thiéu tuong déi day i vé cdu tric

va khi ning ctia minh:

“ChatGPT li mgt mé hink ngon ngit tw nhién

phiic tap dwgc phit trién boi Opendl, dua

trén kitn tric GPT-3.5. ‘GPT” la vigr tit
cia “Generative Pre-trained Transformer,”
mét mé binh st dung kién tric transformer d¢
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‘aZ’lj vd taora vin ban. C/MtGPTd‘;;‘Uc dio
tao vdi mgt leong Idn dit liéu tit Internet, yy;
kehid ndng biéi va 120 72 van ban ti nhién
linh hoat.

Muctitu chinb ciia ChatGPT la twong tic yg;
ngz'fb'i diing théng qua viéc trd Lo'i cdu hés, thie
bitn cic nhiém v ngon ngtt tif nhién vi cun
cdjo théng tin. N6 o6 thé dsge sit dung AEhi try
trong nhitu sing dung, bao gom vide trd 1 cay,
i, tao ra vin ban sing 140 dich ngén ngiz, v
nhitu tdc vu ngén ngit kbdc...”

ChatGPT thim chi con c6 thé sdng tao ngj
dung nhu 12 ké mot ciu chuyén cudi, digy
ma ta chua ting thiy véi cic chatbot truge
kia:

“Mpt ngay, mot con ghn vi mdt chugt dang
ngbi tro chuyén. Con ghu ndi, “Ban biét khong,
mii lom mink bubn, minb thich dn mét tii
bo.”

Chugt nhin con gén va nds, “Thuc su a2 Mbi
i 167 bubn, 165 thich dn mot thanh s6 ¢ la.”
Géu ngac nbién va hos, “Tai sao vdy?”

Chubt tri 155, “Vi 56 c6 la lubn gidp 165 tim thiy
minh trong tinh trang t0t hon!™

Dt néi dung c6 khip khiéng nhung khéng
thé phtinhan ring git ddy chungtacé thégidi
trf mot cdc tuyét voi vi mot chuong trinh
mdy tinh. Al ¢6 thé tao ra néi dung mdi nhu
nghi ra nhitng ciu chuyén cudi, mot nghé
thuit khong hé d& ding bi chiing can syt hii
huéc, sy ddng cim, sy mia mai, sy tdo bao,
vv. D& hiéu Iy do tai sao phéi mit nhidu thoi
gian dé phét trién cic mé hinh ngdn ngd vi
nhiing thich thitc m c4c nha phé trién vin
dang gip phai, ta phai hiéu cich thic hoat
déng clia cic chuong trinh.

Nhiing ti

Miy tinh khéng hiéu nhitng mit chdt
n%ﬁén théng thudng nhu con ngudi ma chi
hiéu nhitng ddy s6. Do viy, kho khin 16n 426
u_m’fﬁng 12 diém m4u chét trong qud trinh
xit 1 ngon ngit e nhién Ia Lam thé ndo &
dua vin bin vao mdy theo cich b § ,,ghiﬂ

L
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iy o6 the dE 1at cd cdc két noi logic déu ro
2 Diy 13 cAu hoi ma cdc chuyén gia da
i vit 1on trong sudt mot thai gian dai -
din dang ti€p tuc phai vit16n véi né.

hinh anh, viéc ndy dugc gidi quyét tuwong
i d dang. Ta c6 thé xép cdc gid tri s cla
e diém anh (pixel) lai v6i nhau thanh mét
to (hoic ma trin) nhitu chieu.

HEOLDOD

,'l""rlTl",f_T‘l’l‘l’fl T

Xit 1y binh dnb.

y nhién, v6i vin ban, viéc gin gid tri cho
ng chit cdi vi ddu ciu nhu vy khéng c6
aghia bai vi ddi tugng thuc sy ma ngon
it huGng t6ila tir ngd. Viée ddnh s6 10.000
ic dau tién trong tir dién theo thit vy tir 1
0 10.000 c6 thé duge méy tinh thuc hién
ding. Tuy nhién, vin d¢ khong chi la gin
icigid tri s6 cho ndi dung ma chiing ta con
n céc doi tugng tuong tw cé biéu dién

hoc khong khdc biét nhigu. Véi hinh
 khi gid tri cia mot vai diém anh bj thay
ithi hinh dnh dugc stra d8i trong hoi khéc
hut vi vecto lién quan ciing viy. Tuy
, néu ta thyc hién nhitng thay d6i nho
i 13 hodn d8i mot chit cdi hay ddu, ciu sé
moét ¥ nghia hoan toin méi. “Con dé
16ng dai” khic hin “con d€ c6 b6 long
Mic du “dé” va “d€” dugc ddnh vin
dWiét kh4 gidng nhau nhung ching khic
hau vé mit ng( nghia. Trén thyc t€, “ngya”
nhitu diém tuong dong véi “dé” hon dis
ing lkhong ¢ chung chi cii nio. D6 la
do t2i sa0 nhitng nhi nghién cu vé xt ly
i ty nhién cin mot bd ma héa riéng.
€0 niz0n ngl todn hoc, ho can mot 4nh
yao icndng gian vector lién tuc sao cho céc

TIM HIEU KHOA HOC

tl\l'. tuong tu vé mit ngtt nghia dwoc 4nh xa
t6i céc diém (vector) gan nhau v mic khéné
gian. Mot dnh xa nhy viy duoc gc;i 3 moét
Phip nbiing tie (Word embedding),

) 3. sGc
ngya
ma. c
[
ché L
[
méo
cd o lia
O cly
o
/ \ © caocho céinh aéng
d&  Runiing

Nhiing tiz.

Lam thé nao dé xdc dinh kbi nio bai tic
gidng nban? Theo “gid thuyét phin phéi” ciia
Zellig Harris thi nhing tlf twong ty vé& mit
¥y nghia s€ xuft hién trong nhiing ngf cinh
gidng nhau. Dé vi ngya thudng xuit hién
lién quan dén cdc tit nhu gia stic, chin nuéi,
thirc dn, v.v. nén gin nghta, do d6 sé dugc gin
cho cdc vecto gin nhau trong khi dé vi dé c6
thé c6 khodng cich xa hon.

Trong mét s8 phép nhung tit, m&i quan hé
ngi nghia gitta cdc nhém tir ¢6 thé dugc tim
thiy qua nhing phép todn co bin. Ching
han trong Word2Vec 2, hiéu ctia vector “dan
6ng” cho vectd “vua” bing hiéu clia vector
“dan ba” cho vector “nit hoing”, thé hién sy
tuong ty “vua véi nit hoang cting nhu din
6ng ddi véi dan ba”.

Sau khi dd tim dugc phép nhing tir phtt hop,
ta s& biét nhitng tif ndo c6 thé dugc két ndi
v&i nhau cting nhu cich sit dung chiing dé
tao thanh cdc ciu c6 y nghfa. Do dé, cich
biéu dién thich hgp 1a phin quan trong nhit
ctia cdc m6 hinh ngdn ngtt.

D& tim ra phép nhing tit phit hop, boc mdy
d4 duoc stt dung. Hoc mdy khéng chi cho
phép cic hé théng “hoc” tyr dong tir dt lieu

- 1T
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16t nhom cdc thudt todn duyc phat trién boi Google vio nam 2013 nbim tim hiéu cich nbing tie tic cdc bg di lign
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dé giai &
quyét nhitng vin da

£8P chiing cai i oo o, C¥ thé md cdn
Mie 4 8 cai thién hi¢u sust theo thei gi

ic di s iy b N €o thoi glan.
phip khic nha Y D20 gom nhigu phuong
ahdthia unhung cic k§ thujt phé bién

at hién nay déu dua re 2P
i N [fa trén mang thin kinb.

ang than kinh
Véi y tudy

ng d \ T :

194053 E u'(,!'(i hinh thanh o nhiing nim
s Lm]? ‘at tri€n cho dén ngiy nay, mang
iy ’la mot thuit todn ¢ ciu tric dua
i 0 r}ao con ngudi. Chiing bao gdm cic
thiml? tmh todn — céc no-ron — duge xép
by s 16p va céc két ndi gitta chting. Mbi
hf; nt;):’dl-r?c gdn cho mét trong s6 w phit

op ? hlt?:l do manh ctia lién két. Mbi no—
ron n%xgnxdali Va0 tif cdc no—ron khic thong
quacdc kétndi, thyc hién mot phép todn don
glfn SEn/cie diu vio d6 va chuyén kér qui

?n cdc no-ron khic & 16p tiép theo. Nhu
viy, m{t mang thin kinh 12 m4t ham toén
R ’ . .

hoc chuyén cic bién diu vio sang cic bién
daura.

Lép déu vao

Mang thin kinb xozly cdc gid tri dlhn vio nhw
thé nao? Vi cic chuong trinh truyén théng,
lap trinh vién sé dua ra chi din r6 rang, ching
han, néu no-ron 4 & 16p 2 nhin dugc tin
hiéu 0, 6 thi chuyén d&i thanh 0,75. Vi hoc
midy, chuong trinh sé ty 6m ra cai dit phu
hgp nhit dé hoan thanh nhiém vu. Ching
han, néu mudn mang than kinh nhin dang
hé nhu “ché” hoic “meo”
6 thé stt dung hoc cd gidm
g cip cho mang nhiéu vi
& dugc chuyén
duarakétqua

mot con vt cu t
trong hinh anh, ta
sdt bing cch cun,
dy miu. Céc gid tri diém anh s
dén 16p dhu viao dé thuit todn

du dodn. Két qua nay sé dugc so sinh vg;
ddp 4n, tic nhin ctia anh. Ban dau Chll’dng
trinh hoat dong khé kém nhung né sécd gf\ng
cii thién qua mbi [an lip lai. Khi dua ra k¢,
luin sai, chuong trinh sé diéu chinh trop,
<& cla cdc kérndi lién quan din dén két qui
sai dé két qua dau ra s€ chinh xdc hon trop,
tuong lai. Khi chuong trinh lién tuc ty digy
chinh bingcich stt dung dit liéubd sung, khs
ning ctia né s€ dan duoc cai thién. Khi kg
thiic qué trinh d30 tao, n6 s€ c6 thé phin logj
chinh xdc nhitng hinh inh m3 né chuta tirng
thiy truéc diy.

Mang thin kinh ciing c6 thé dugc st dung
cho hoc khiéng gidm sdt ma & d6 cdc tip dir
liéu khéng dugc gin nhan. Chéng han, taldy
ciu: “Tap chi Pi truc thudc Hoi Todn hoc
Viét Nam” va chi chuyén mot phin, vi du
“Tap chi Pi truc thudc ...”, cho mang thin
kinh v dé thuit todn du dodn tif tiép theo.
Khi bt dau dugc dio tao, hé thong cé thésé
khéng hoat dong 8t vi tao ra du dodn khéng
phit hop. Sau d6, hé théng sé digu chinh cic
tham s6 bén trong va rir 6 cdi thién din din.

Sau khi dugc husn luyén, céc trong s5 phit
hop gitta cic két néi sé dugcxdc dinh vimang
thin kinh c6 thé dugc st dung dé thuc hién
phép nhting tit. M&i tit trong kho ng li¢u
duoc biéu dién bing mét vectd thé hién méi
quan hé gitta tit d6 véi cdc tir khic.

Vsi céc hé théng xit Ij ngdn ngit ty nhién
nhu tao hoic dich vin bin hién nay, hai mang
thin kinh thudng duge sit dung 1a “bo md
héa” (Encoder) v “bd giai ma” (Decoder)-
Bo m4 héa ldy di liéu diu vio (di qua phép
nhiing t¥) va chuyén déi né thanh dang
biéu dién triru twgng hon nhim ndm bit cc
thudc tinh ng¥ nghia ctia vin bin (nhing ot
theo ngit cinh). B¢ gidi m tao ra dau ra tlf dd
liéu da dugc ma héa nhu [a mét ban dich hay
sy hoin thinh thich hgp nhit cho dau vao.

3B cd thé dibu chinb trong
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g hoi quy o, i
<6 nhitu thudt todn hoc méy khic
" con €6 nhitu loai mang thin kinh
‘au" riic it khic nhau. Tty thudc vio
i cauvu can gidi quyét ma ta c6 thé chon,
¢m han nhu mang thin kinh trayen diép
indgfor;ﬂaf d Neural Network), mang tich
e; C onvolutional Neural Network) hay
ch £g hoi quy (Recurrent Neural Network).
,\._ an ihin ki nh truyén tiép [ dang don gian
53 L5 bién nhit trong d6 thong tin dugc
- ven mot chieu tlf diu vio dén dau ra. Ciu
i nty cho phép mang xU Iy toan b thong
. dau vio cung mot lic. Véi khi ning x4p
© 16 han, mang truyen tiép dugc st dung
%2 im ra céc phép bién déi phit hop cho di

/] 6n Cl\i

Mang tich chap 12 mét dang dic biét clia
mang truyén ti€p, thudng dugc st dung
rong xt Iy hinh anh. Céc 16p no-ron riéng
¢ trong mang tich chip hoat dong giong nhu
cicbd loc, dugce stt dung déloc ramot sd tinh
v g nhit dinh, ching han nhu dudng vien
a d6i tugng dugc chup anh.

Convolution ReLUlayer Poolinglayer ™. 7

s -Gl

Fully connected

Output
classes

' fnputimage

Mang tich chip givip nhdn di¢n doi tugng trong
' binh dnb.

Céc mang than kinh hdi quy chtta cdc vong
4, nofi cic no-ron ctia mot 1p c6 thé duge
€tndi khong chivéi cic 16p tiép theo ma con
¥0i cdc no-ron cling 16p hoic cc 16p trude
d6. Ciu triic nay cho phép théng tin truyén
W bue nay sang budc khéc, khién ching tré
ién Iy trding dé mo hinh héa dit lidu tuin oy
bhu 13 vin ban,

TIM HIEU KHOA HOC

6 dduvig

LY
\

X,

Trong mang hoi quy, théng tin khong chi duwgc
truyén ti trdi sang phai ma cdc l6p no-ron con cd
thé chuyén dit liéu sang cdc lop trude do.

Véi mét mang hoi quy da dige budn luyén
trude, vie xi [y mot doan vin bin sé dupc
thite bién nbw thé nao? Thuit todn lp lai cdc
tinh todn tuin tu doc theo vi tri ctia chubi
diu vio va diu ra. Trudc tién, mang x Iy tir
dAu tién rdi lwu trit trang thdi ctia cdc I6p bén
trong dudi dang mét vector (goi la vecto trong
hay trang thds dn). Vector nay biéu thi cic
tinh ning lién quan cta d4u vio (d6 c6 phai
12 danh tir khéng, ng@ canh 12 gi, v.v.). Sau
d6, mang hoi quy s& xit Ij tlr thit hai cling
v6i vecto trong dd dugc tinh todn trudc do.
Sau d6, chuong trinh s& cip nhit vecto trong,
vectd ndy sau d6 lai duge xur Iy cling véi tit
thit ba, vv. Mang hdi quy thu thip thong tin
tir nhitu ndi dung bing cdch cdp nhitlién tuc
vectd trong. Khi dau vio két thiic, bé ma héa
sé glii vecto ndy dén bo gidi md, cudi cing tao
d4u ra, nhu 13 hoan thanh hojc dich vin ban.
Cic chuong trinh dich mdy truyén théng
nhu Google Translate déu hoat déng dua
trén cic mang than kinh hdi quy. Tuy nhién,
céc hé théng niy cé nhitng han ché.

Trude tién, mang hdi quy khéong thé x& ly
doan vin ban dii bai thong tin duge lvu ri
trong vecto trong cudi ciing s& bi mit sau
nhiéu lin cip nhic. Vi du: néu hai tif trong
mot doan c6 lién quan nhung cich xa nhau,
chuong trinh thudng khéng thé nhin ra dizu

TA 4 7 3
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Cde nba todn hoc da ching minh ring moi bam lién tuc f 1 K — R™ vdi K C R" i tdp compact déu ¢ thé dupc
X4p xi bdi mot mang truyén tiép vdi A chinb xdc tiry .
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b | 2

?\2" - Ching ha‘n, Yéi doan “Toi sinh ra d Viét
" trong mét lang chai nhé ven bién vdi chi
khodng vai chuc by gia dinb. Vi thé 16i ndi trdi
clzay‘... rat cd thé mang hdi quy sé gip vin
d‘? d€ hoan thanh ciu vi théng tin lién quan
(fn‘nh ra § Viét Nam) nim ngay diu ciu dau
tién )'21 phii di qua rit nhidu tit nda méi dén
khoing tréng. Pay khéng chi 13 tr& ngai cho
t20 vin bin mi cdn cho dich mdy. D& dich
chinh xic dai it nhin xung sang ngdn ngit
k{léc, ta phii biét chiing 4m chi di¢u gi. Ngay
ci khi ¢6 nhting thii thuat d€ cii thién thi
mang hdi quy vin thit bai trong viéc xi ly
cic vin ban dai.
B0 ma héa > ?

Pi
i} )Y
B> BEl=[E-2-E

) i T

& doc ]

B0 giai ma

Trong bs ma hoa, méi vector trong hy la mgt ham
56 ctia hy_y va didu vao tai thoi diémt. Vecto nay
duge chuyén dén bj gidi ma détao ra mét bin

dich.

Ngoai ra, bin chit tulin ty vOn cb ciia mang
hdi quy ngin cin viéc thuc hién cdc tinh toin
mét cich song song, khién qud trinh dao tao
t6n nhidu thdi gian. Mdt mdy tinh chi ¢6 thé
xit Iy Ban lugt tling tf trong vin bin va ta
khéng thé ting t8c qué trinh x ly bing cich
két ndi nhizu my tinh v6i nhau.
Transformer
Nim 2017, mot budc ngoit 16n da dén khi
nhém cic nha khoa hoc tai Google Brain xudt
bin cong trinh Atzention is all you need (Su
chi 7 latdtcd nhiing gi ban cin). Céc tic gia
tip trung vio mot tinh ning dic biét trong
cich chitc hoat dong ctia bo ndo ching ta: S
chii §. Con ngudi, may mdn thay, khoéng chi
y dén moi tin hiéu tif xung quanh ma chi tip
trung sy cht ¥ vio nhiing digu quan trong
d6i véi minh. Vi du, khi dang léi xe, ching
ta khéng quan tim dén mot chiéc 14 roi bén
duding nhung ching ta phai phin ting thit
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nhanh néu mot chiéc xe phia trudc phagp,
gdp. Bo nio lién tuc loc cdc thong tin nhin
dugc thong qua céc gidc quan vi tp trun g
st cha y dén cdc tin hiéu ¢6 lién quan dg;
ching ta. Cdc mang Transformer 3 ging ip
dungcochéniy -va diéu d6 khién chiing trg
nén vu viét hon.

Khéng giéng nhu cic mang hdi quy,
Transformer xi Ij toan bo diu vio cling m¢y
Jtic nhim lién két tit ci ndi dung véi nhay
vi c8 ging tim hiéu nhitng gi dugc kéendivy
bing cich nio b&i mot tif & diu vin bin ¢
thé lién quan dén nhigu ciu sau dé.

Gidng nhu cdc chuong trinh ngén ngit khic,
trudc tén Transformer sé thuc hién phép
nhing tf cin thiét, tdc chuyén ning
riéng 1é thanh vecto phit hgp. Tuy nhién,
dé hidu dugc y nghia ctia ndi dung dugc
chuyén tii, ta phai lién két cdc af riéng ¢
véi nhau vi sit dung chiing d€ tao ra mét
biéu dién toin hoc méi. D€ lam ditu niy,
nhém nghién cfu tai Google Brain di phir
trién mot phuong phép, goi i o ché chii y
(Attention mechanism), trong d6 thuit toin
so sinh tifng £l véi tit ci cdc vt khdc va dnh
toin mic d4 lién quan giia ching.

Ching han, ta dua ciu: “Pi thd vi va i
thich doc né.” cho thujt todn. Chiing ta biét
ring dai it “nd” diing d€ chi “Pi” nhung véi
thuit todn ditu d6 khong dé& dang. Trudc
tién chuong trinh sé bién d8i mé&i n thinh
mdt vecto nhidu chitu. Sau dé, co ché chi
¥ xtt Iy titng ti¥ trong ciu: Chuang trinh bic
d4u bing “Pi” va dit né trong ngif cinh véi
néi dung khéc bing cich so sinh né véi toin
b6 du vio, tirc Ix “Pi”, “tht”, “vi”, vv. TU
quan diém toin hoc, thuit toén tinh b¢ s
chii § gitta cdc cip tir st dung tich vo hudng
clia cc vecto biéu dién. Tich vé huéng déng
vai trd nhu thuée do mite d6 “twong ty’ci?
h?i vectd, do d6 mic d6 lién quan chit ché
gitfa cc tir. Sau d6 chuong trinh sé cip nhit
vector biéu di&n ctia “Pi” nhu téng c6 rong
$0 cia tdt ci cic vector nhiing trong vin bin

A
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hés6chdy. Do vector “Pi” gin “ng”
ovdi.“v;\” nén bidu dién mdi clia “Pi” s¢
schuyén vi gin “n6” hon mdt chit. Qud
pdy nay dugc lip lai cho Eﬁt chchctlr dé
iy ¢6 duge mot s8 ngt canh tif moi tir

tha

vi

Biéu dién mdi cla "Pi":
vi=alvl+a2v2+advd+..

Co' ché tw chii .

1y, co ché chi y khong nhin biée duoc vi
ong d6i clia céc tif trong vin bin nén
g ta cin mot cich dé dua thong tin vé vi
4ty ctia diu vio. Do d6, nhing tit dugc
‘hop v6i mi héa vi tri nhim dua ra biéu
n vector clia tif c6 chia thong tin vi trf ctia

ffansformer ban diu dugc phit trién cho
dich vin ban vA dua trén kién tric md héa
oi3i ma. B6 ma héa clia né bao gdm nhitu
mi héa, mbi 16p bao gdbm hai 16p con:
t 16p tu ch § vi mot mang than kinh
Iyén tiép. Cac vects méi thu dugc sau 16p
ficht: ¥ sé dugc giti qua mang than kinh
ftuyen tiép, dugc bién déi thanh biéu dién
b hop dé xit 1y tiép. Qué trinh ny dugc
Mbi 16p ma héa c6 tham s6 riéng, cho
ép Transformer chu y dén céc thude tinh
#t khic nhau clia dau vio & mbi bude

y. Cuadi cling, bd ma héa tao ramot vectd

#1 cho méi tit trong vin bin cang nhu
khéa va gi4 tri lién quan dé bo gidi

TIM HIEU KHOA HOC

( ??m m_v.ng::m-q u'-g_’_']
Transformer st dung co ché chii § d€ kés i tit cd
ngi dung dau vao vdi nhan, bit ké kbodng cch

gitfta ching.

Bo gidi mi clia Transformer bao gdm nhiéu
16p gidi md, m&i 16p gdm ba 18p con: lop
ty chu ¥ bi che (masked self-attention), co
ché chit y ma héa-gii ma (encoder~decoder
attention) v mét mang thin kinh truyén
tiép. Lop tu chd ¥ bi che sit dung co ché tu
chtt ¥ cho phép Transformer x1 Iy cdc phin
kh4c nhau trong chudi d4u ra nhim nim bit
dugc sy phu thudc gitta cdc vi trf. Tuy nhién,
dau ra tai méi thoi diém chi dugc phép chi
¥ dén céc dau ra trude d6 (phin sau bi che)
nhim tranh bé gidi mi gian l4n trong qud
trinh dio tao biing cich sao chép cicbin dich
muc tiéu. Lép chd y ma héa—gidi ma thuc
hién co ché chu y trong d6 céc truy vin dén
tlr 16p gidi ma trude d6 con cdc khéa vagid tri
dén tir dau ra cta bd ma héa. Dieu nay gidp
bb gii ma hiéu dugc ngit canh ciia chudi dau
vo, hé trg tao ra chudi dau ra. Mang than
kinh truyén tiép dua cdc vectd d xit ly ve
dang thich hgp va sau d6 dich ching trg lai
thanh tir. Két qui sau d6 s€ 1a mot ciu ding
ngt phdp trong mét ngdn ng khéc hay mot
bin dich ctia diu vao.
Vi Transformer, chiing ta khong phai xit Iy
titng tif mot ma tdc vy c6 thé dugc thyc hién
song song. Don vi tinh todn cé thé xdc dinh
biéu dién vector cia tif dau tién théng qua
co ché chit §, trong khi don vi th hai dong
th&i danh su chd ¥ cho tit thit hai, vv. Do vy
dit liéu diu vio duge xt Iy véi Transformer

in “t6i thich ban” kbdc vdi “ban thich 167",

1-2 THANG 1/2024 (’J l ;
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i iy lis cin thiét bii cimg mot it nhaing & cdc vf tri kbdc nhan trong cdu sédem dén ngit cinh khdc nhax, ching
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nhanh hon nhizy $0 v6i mang thin kinh hoi
quy.

V(fl d6 chinh xdc cing nhu hiéu qui vugt
troi, Tra{lsformer d4 nhanh chéng thay thé
mang thin kinh hbi quy d€ trd thanh cong
ﬂ'gl“?- tién ti€n nhit cho cic nhiém vu xi
ly ngdn ng@¥. Khong chi viy, sy ra doi clia
T:faIleormer con thic ddy sy chuyén dichmé
h\mh trong Al khi chiing diin thay thé cic m6
hinh hoc siu truyen thdng nhu mang tich
chip hay mang hdi quy trong rit nhitu ¢ng
dung thyc tién khc nhau.

Tit dich mdy dén mé hinh ngdén ngi

Cdc m6 hinh ngén ngt nhu GPT
(Generative Pre-Trained Transformer) clia
OpenAl hay BERT (Bidirectional Encoder
Representations from Transformers) cta
Google deu str dung Transformer déxtrly vin
ban. Tuy nhién, chiing khéng ¢6 ciu trisc ma
héa—gidi ma nhu cdc mo hinh dich thuit ma
thudng chi st dung mot trong hai. Ching
han, cdc phién bin GPT bao gbm nhigu bd
gidi ma chay ndi ti€p nhau, trong khi BERT
chi bao gdm céc bé mi héa.

Cosd cho cch tiép cin niy dén tif cong trinh
Generating Wikipedia by Summarizing
Long Sequences (Tao Wikipedia bing cich
t6m tit cic chubi dai) xudt bin nim 2018
bai Google Brain. Cdc nhi khoa hoc d4 chi
ra ring ta khong cin bo ma héa dé tao ra
nhitng vin ban cd ¥ nghia. D liéu dau vio
¢6 thé dugc dua truc tiép vao bo gidi md ma
khong cin bo mihda chuyén déi thanh dang
biéu dién tritu tugng hon.

Kiéa trtic chi c6 bo giai mi (decoder-only)
khé giéng v6i bo gidi ma chia céc Transformer
duge phit trién ban diau nhung khong st
dung budc cht y thit hai. Mo hinh st dung
co ché chti ¥ bi che nhim ngin chuong trinh
nhin vio cic phian diu vio trong tu’dr\lg la\li lihi
ta0 ra titng phin ctia dau ra. Pitu nay la cin
thiét vi cic m6 hinh ngdn ngd dugc dio tao
dé dy doén tir tiép theo trong ciu, bdi vy
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chiing khong c6 quyén truy cip V2o chc
trong tuong lai.

Ciic mé binh ngon ngit nhi GPT chi bao gom bs
gidi md ma kebdng stz dung bg ma hoa.
Thit tudng tugng ta cung cdp cho
Transformer mot diu vio, ching han nhy
«pi 13 moét”. Trudce tién thudt todn chuyén
48i dau vao thanh biéu dién vectd. Maéi tir
sau d6 sé di qua co ché chu y. B gidi mi s¢
dinh gid tim quan trong cia tifng tif bing
c4ch tinh to4n biéu dién vecto m&i md héa
théng tin ngt nghia quan trong nhit. Cic
vector niy sé dugc chuyén qua mang truyén
tiép. Mang nly sé thuc hién cong viéc cha
minh 1 dy dodn tir nio cé nhieu khi ning di

theo d4iu vao nhit.
Diau vio niy sé trii qua qud trinh gidi ma
nhieu lin. M&i mang c6 cdc trong s8 khic
nhau dékiém tra c4c dic diém ngdn ngit khic
nhau cta diu vio. Cudi cting, Transformer
cung cip mdt phin bé xdc sudt: ddi véi
mdi tit trong danh muc tir vung ctia minh,
chuong trinh s& tinh ra mdt con 6 cho biét
kha ning phu hop cta tir d6 véi dau vio.
Tir d6, Transformer chon mét trong s6 cic
tit phit hop nhit. Ching han, déi véi “Pi
12 mét”, chuong trinh chon “tap”. Sau dé,
dAu ra ndy duge néi véi diu vio ban diu v
‘:Il;r'ar}sfbfmer )’(ff I lai toan bo vin ban, ti¥c lfl
% 1a mét tap”. Tix d6 chuong trinh chon tf
ti€p theo, cu thé 1 “chi”. Qud trinh nay tiép
tuc nhu vy cho dén khi két thic vA ta nhin
dfrqc “PilAmt tap chi Ton hoc hang thing
danh cho hoc sinh, sinh vién va dugc xudt

_\__///
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o boi HO To4n hoc Viét Nam.”

Jogi bb b0 mi hda giip cic mé hinh

e n'gl—f wr& nén don gian, nhan’h va hi¢u
: ’V; trong viéc ta0 vin ban. Kién tric chi
b6 gidi mA cang cho phép céc mé hinh
"~ B0 tao0 trén mot lugng 16n d@ liéu
qc giin nhin, mét 1gi thé déing ké bsi

vic xi Iy ngdén ng, di liéu dugc

‘ thudng khan hiém.

Shinh to nhanh chéng
o thang 6 nim 2018, OpenAl gi6i thi¢u
-1, md hinh ngdn ngd dau tién st dung
nsformer. Diy cting [ hé thong ngdn ngi
.;,, hoat dong t6t ma khong dua trén
A hoc c6 gidm sit. GPT-1 d4 hoc céch
y ngbn ngll tf nhién v dua ra cic vin
mét cich thuyét phuc ma khéng cin sy
ng din clia con ngudi. M6 hinh gdm 12
i mi v6i 117 triéu tham s6 nay duge
cip4,5 Gigabyte sich chua xuit bin dé
20 va tir d6 ditu chinh cdc tham s3. Sich
dicbiét hitu ich cho viéc dio tao cic md hinh
n ngi vi chiing day mang thin kinh cha y
cic két ndi ngit nghia trong cdc doan vin
dai.
vii thing sau, vio thing 2 nim 2019,
m6 hinh ké nhiém GPT-2 dugc ramét. Ciu
o ban ciia Transformer khong thay déi
g lugng tham s8 vi dit liéu hudn luyén
ing 1én 10 in. Cdc nha phét trién da
uyén mang véi 40 Gigabyte vin bin.
13y OpenAl d tao bo dit liéu cha riéng
Truéc tién cong ty tim kiém trén dién
eddit nhitng ciu trd 15i phé bién (véi it
ba Iugt tin thanh) c6 chia lién két dén
ang web vi sau d6 sao chép noi dung
b2 ching véi hy vong thu thip dugc théng
tlugng cao nhit ¢6 thé.

wong di liéu 16n, GPT-2 hoat dong
100 d4ng ké so v6i phién ban tién nhiém.
en thuc té, né t6t dén mdc ban diu
penAl han ché quyén truy cip vio chuong

h. Cong ty khong xudt bin mi ngudn
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day du cting nhu chi cdp quyen sit dung cho
nhiing ngudi duge chon. Theo tuyén bé tir
chinh OpenAl, céng ty lo ngai ring cong
nghé niy c6 thé dugcsit dung dé tao tin nhin
réc hojc tin tic gid mao.

Mic dit md ngudn khéng dugc cong bé rong
rii nhung OpenAl di giii thich trong mot
56 4n phdm chuyén mén vé cic phuong phip
ma ho d4 s dung. B&i vdy khong mit nhitu
thdi gian dé cic t8 chitc khic nhin rong
cdc m6 hinh ngén ngit twong ty. Thim chi,
hai sinh vién tai Dai hoc Brown 13 Aaron
Gokaslan vi Vanya Cohen ¢4 thé tdi tao lai
GPT-2 vio thing 8 nim 2019. Tuy nhién,
viéc trién khai khong he ré khi chi phi cho
tinh todn d3o tao ¢ gid khoing 50.000 USD.
Cudi ciing, sau khi nhin thdy cic lo ngai vé
tin nhén réc v tin tifc gid mao [a thiva thai,
OpenAl ciing phét hanh phién bin GPT-2
diy du ba thing sau dé.

Phién bin k€ nhiém GPT-3 dugc phdt hanh
vio thing 6 nim 2020 gdbm 96 16p gidi ma véi
175 ty tham s8 va dugc dao tao vSi khoang
570 Gigabyte vin bin. M6 hinh nay thim chi
cdn ta0 ra ndi dung hdp din hon céc phién
ban trudc nhu cé thé tra 16i ciu hoi, tédm
tit tii liéu, sdng tao cdu chuyén theo nhitu
phong cich khéc nhau, tao ra thuit toin bing
cdc ngdn gt ldp trinh khic nhau vi dich vin
bin. Ditu ngac nhién 13 nhiing tién bd 16n
niy chi dén i viéc gia ting dit liéu vi s8 tham
6 dao tao. C4c nguyén tic co ban ve ky thuit
ctia GPT-3 vin khéng thay déi so véi cdc
phién ban tién nhiém.

Dén thing 3 nim 2023, phién bin méi nhit,
GPT-4, dugc ra mit. Ngoai vin bin ngudi
diing con c6 thé st dung hinh anh dé tuwong
tdc v6i chuong trinh. Dit OpenAl tit chdi i€t
16 nhitu chi tiét ky thudt vi s6 liéu thong ké
vé GPT-4 nhung theo udc tinh, mé hinh ¢6
khoing cé 1,76 nghin ty tham s8.

Phan hoi ti ngudi ding

Pugec do tao trén hang tj ciu do con ngudi
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: oc dugc cdc cich mé hinh héa
cac'h con. Ngudi viét ngon ngd, cho phép
ching hidu va t20 ra vin bin theo nhitu
phong céch v ngt cinh khic nhau. O giai
do@f‘ ndy ching dugc goi 13 duyc dao tao
truic (pre-trained). Cdc tham 8 ciia mé
hirth di ndm bit duoc cfu tric thdng ké cia
ngon ngf dugc thiy trong qud trinh do tao,
bao gdm tdt ci cic sy kién, thanh kién va 16i
trong vin ban.

Méc dit rilt 4n trong - dic biée la khi ta biét
cécli détaoI5inhic (Prompt) -~ nhung GPT-
3 van thé hi¢n nhing hanh vi ngodi y mudn
nhu bia dit sy thit, tao ra vin ban sai léch,
ddc hai hoic don gian Ia khéng tuin theo
huéng din cla con ngudi. Ching han, véi
yéu ciu “Giii thich viéc ha cinh 1én mit tring
cho mét dira tré 6 tudi bing mot vii ciu” thi
chuong trinh s dua ra:
“Gidi thich by thuyét vé trong luc cho mgt dda
tré 6 tudi.
Gidi thich thuyét twong doi cho mét diia tré 6
tudi bang vii cdu.
Gidi thich 1y thuyét vi nd lon cho mét dita tré
6 tuor.
Gids thich su tién hda cho mgt dsia tré 6 tudi.”
Dizu nay chu yéu i do chuong trinh dugc
dio tao d€ du dodn tir tiép theo trong
ciu tl;ay vi thyc hién mét nhiém vu e
thé. Nhim gitp mé hinh dip tng tot
hen céc yéu ciu tif ngudi dﬁgg, cz’ic r\1hé
phét trién tai OpenAl da cai tién’ b, .huth
théng qua hoc ting cwong v pbﬂi.i hoi ciia
con ngwyi (Reinforcement Learning from
Human Feedback).
Trueée tién, GPT dugc tinh chinh théng qua
hoc c6 gidm sit. Cu thé, OpenAl thué ngudi
viét cic phin hdi miu cho mot s6 l.d‘ ?hac.
Tuy nhién, chi céc dt liéu hoi thoai ma con
ngudicé thé taora lakhéng da dé t}nh chml:
mét md hinh khéng 16 véi hing tj tham s8
nhi GPT. Do d6, & buéc thit hai, cicchuyén
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gia d tzo ra mot “md hinh phin thugng>
trong dé diu vao ctia mo hh:h 1a e chugj
15i nhic va phin hoi, con fiau ra Ia céc con
56, dudgc goi la phin thuong: Véi mét Iy
nhic, mot s6 phin hdi duge dua ra. Ngug;
thit nghiém sé ddnh gid mlll'(i do phii hop ¢ty
méi phan hdi, tir tt nhit dén té nhdt, vi di,
ra phin thuéng tuong xing. Tl;lf)ng qua ds
mdy hoc dugc mét chinh sdch, e mot chién
lugc dé tao ra phan hdi cho mébi 15i nhic
nhim t6i da héa phan thudng. Trong busc
thtt ba, GPT tao phan hoi cho cic 16i nhic
vi md hinh phin thudng s& ddnh gid két qui.
Dua vio dénh gid d6 GPT sé ditu chinh c4c
tham s8 ndi bé clia minh d€ hoat déng
hon trong tuong lai.
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Hoc ting cuwbng dugc sit dung dé déo tao mé binh
ngon ngit nhim cung cdp cdu trd loi phit hop hon
cho cdc truy vén cida nguti dimng.

Hai buéc cudi cing dugc lip lai nhitu lin:
Sau khi GPT ty c4p nhit théng qua mé hinh
phin thudng, né sé dugc dit lai trwde nhitng
d6i tweng d4 ddnh gid két qui diu ra méi,
tiép tuc tinh chinh mé hinh phian thudng.
Ditu ndy cho phép céc nhi phic trién tiép tuc
tinh chinh GPT va giéi thiéu céc phién bin
cii tién cho nhitng ngudi thix nghiém. Bing
cdch tinh chinh cic tham s8, mé hinh c6 thé
dura ra ciu trd 151 phit hgp va ft ma hd hanso
véi cdc phién bin tién nhiém. Ching han, véi
yéu cau gidi thich viéc ha cinh lén mit tring
cho mét dita tré 6 tudi bing mat vii ciu thi
InstructGPT, phién ban c3i tién ctia GPT-3

d4 c6 thé dva ra cu tri 19 “hgp ly” hon:

“Con nguyi lén mgr trdng, chup dnb nhitng {4

—_—
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i chiing trd lai trdi ddt dé

‘ {”?,Z”f;'“ihznmn thdy chiing”
v

: hatGPT . cai tién nhung nho hon ctia
Mot phiént Tﬁ 1,3 ¢ tham 56 di hoat dong
jvéic iy da 175 ty tham s6 trong
hon <" 6i ngudi dung. Két qué ctia
ng e ndy SU 13 ddi cha tro ly trd
oha;GPT vio cudi nim 2022 va gay
» ké i do. Chuong trinh dugc st
i#n phi va ¢6 thé thanh thao nhitu
vu khidc nhau mdt cich rit thuyée
- 4m ra 16i trong thudt todn, viét bai
bﬁt; & chc cha de hoic trd chuyén véi con
nglfffi-é
| Db duoc ¢
cau tra 10

&i wu héa dé cung cip nhing
“h3i 1ong nhit” c6 thé nhung
' ChatGPT vin c6 nhitng han ché 16n. Truéc
én, giong nhu cic chuong trinh hoc mdy
khic, chit lugng dau ra phu thudc vio di
liu dugc st dung ctng nhu phin hoi i
‘ nhﬁ’ng ngudi hudn luyén. D@ liéu khéng 1o
ding dé dao tao ChatGPT dugc thu thip
trén web vio cudi nim 2021, do d6 chuong
' trinh khong biét bt c& ditu gi dugc xuit
ban sau d6, bao gbm nghién cu méi, sich
hoic sy kién chinh tri. Ching han, ChatGPT
khongbiét ring Nga d4 tdn cdng Ukraine vao
' nim 2022 hay An D¢ di phéng thanh cong
tiu vii try lén mit tring vao nim 2023. Mot
han ché khic dén tir kha ning mic sai [im cia
con ngudi: néu md hinh tré 15i “Toi khong
biét” cho mét cau hoi, ritcé thé né sé bi dinh
. gidkém. V1 vy, thay vio d6, GPT bia ramét
clu tri 1% thuyét phuc — cdu trd 16i nay c6 thé
 sai nhung duge xép hang tét hon.
1 Vc'!j w ¢ich 3 ngudi diing ching ta cting c6
i thé xép ang két qui diu ra clia ChatGPT.
Dy trén: phin hdi niy, OpenAl sé cii tién
. mo hink. Véiban cip nhit vio thing 2 nim
2023, chuong trinh hién mic it 16i tinh todn

6
Dla dl{‘:U[ tinh chinh trén tép dit li¢u hgi thogi nén ChatG.
cdc phién bin GPT. Tuy nhién, chitong trinh cd thé khong

5 2.
Ve ngon ngit.

g
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hon. Chi &
i “N*I‘fng han, né nhut eruée kia véi cau
bc’mg l.ef I—i . i:tlro.'Cay gdy dithon qui
h g 1 curo. ol gid qui béng 14 bao nhiéu?”
c :,rong trinh s& dua ra ciu tri 16 sai 2 “10
Xu ,(cﬁu tra |3 mi moi ngudi thudng dua ra
nhdt) thi gio ddy nhd phin hdi ctia con ngudi
Al di trd nén théng minh hon:

“)%it gid clia ?ua bong la x enro. Theo dg, gid
cua‘cdy vt sé i x+ 1 euro vi ey vt dit hon
qud bong 1 euro.

Viy tong gid ciia cdy vot vi qua bing la x +
(x4 1) =2x+1enro.

T:heo dé bas, tong gid ciia cdy vot vi qua bing
122 1,10 euro. Vi vdy, ta cd phuong trink:
2x+1=1,10.

Gidi phuong trinh niy d€ tim gid cia qud
bong:

2x=0,10

x=0,05
Viy gid ciia qud bong 12 0,05 euro. ¢
Trién vong vi thich thic
Véi tdt ci nhitng két qua 4n tugng ké trén,
nhitu t8 chic vi tip doan cong nghé khdc
nhau dang tim cich dau tu hoic xdy dung
cdc mé hinh ngdn ngf twong tu nhim phuc
vu cho nhitng muc dich khic nhau. Piu
ndm 2023, Microsoft diu tu 10 ty USD vio
OpenAl Google va Facebook cting dua ra
céc mé hinh ngdn ngf cda riéng minh.

NLP’s Moore's Law: Every year model size increases by 10x

1800
gmo
H]
£
21080
g
% -
i o orut ‘o
0.118_ 0.348
E =
Kich thudc cdec mé hinb ngon ngi.
T cd thé xo Ly cdc tdc vt danb riéng cho tri chuyén 1ot hon

hoat dgng tot vdi cde tdc i doi hoi sie biéi biét chung hon
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S;;?_,ag ;}:n%:id; han tfong‘ viéc dich ngc‘n:l
16n c6 t};é dl;’dc l:;i e }:‘m‘h HESE ngd
=i Sonsd 1:1h"‘ l_J:hmh dé su: dung rong
phic hi éan 3 lfu 1rth \1_f'c khilc n}mu,‘ fave
i i i o s g
S nghién cdu thi trudng, W
d()ng‘h(’n bin hing, phin tich quan diém,
hf"c t%p v nghién ciiu, thim chi la giai quyét
e d& md wong toin hoc. Tr:)ng cong
tinh vira xuit bin wén tap chi Natxre ngdy
14.12.2023 vira qua, cic nhi khoa hoc tai
Google DeepMind d sit dung mot mo hinh
ngdn ngi 16n goi 1a FunSearch dé giai quyét
mot bai todn néi tiéng thudc linh virc t6 hop-
h-ﬁlc di1 13 mét cong nghé méi ma bt e qudc
gia hay doanh nghiép nio cing mudn s hitu
nhung cic mé hinh ngén ngt¥16n cing djtra
nhfrflg vén d& va thich thic khong d& dé giai
quyect.
Trudc hét 12 vin dé bio mit va quyeén riéng
wt. Céc mé hinh ngén ngi 16n cin quyén
truy cap vio lugng 16n di liéu vin ban dé
d30 ta0, gdy ra nhiing lo ngai vé quyén riéng
t, chi yéu Ia khi xit Iy thong tin nhay cim
hoic bi mit. Viéc bio vé d liéu ngudi dung
vA tuin thit cic quy dinh bio vé dit liéu la rit
cin thiét rong bdi cinh ndy. Bén canh dé,
chinh phi1 va cdc nha khoa hoc lo ngai viéc s€
mit chi quyén néu giao toan bo di liéu cia
minh, dic biét Ia thong tin noi bd, cho mot
cong ty My.
Mot s6 chuyén gia cing néu
vé tic dong moi trudng cia viéc dio tao cic
mé hinh ngdn ngt16n nhtt GPT, vén doi hoi
mot lugng 16n ning
toin. Theo cdc nha ngh
Massachusetts, viéc dao tzo md hinh BERT
ctia Google trén GPU tao ra lugng khi thai
gan tuong duong véi mot chuyén bay xuyén

lén méi lo ngai

lugng va stic manh tinh
ién ctu cta dai hoc
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ng cho biét viéc dao tao mg
PaLM cua ho su dl_lng ning
+&i 300hé giadinh 6 My

My. Google ¢t
hinh ngon ngd
lugng toNg duong
trong moOt nam.

Thém vao do;
tang cho cic m
Di1 khong dudc

chi phi xay dung co s& hy
5 hinh ngon ngd rit dic s,
tiét 16 nhung theo udc tinh
thi GPU duing cho viéc dio 20 trude cha
GPT-3 c6 gid khoing 4 triéu USD. OpenAl
ciing ¢0 thé déu ton hang triéu USD méi
thing dé chay ChatGPT do s6 luong truy
vin ma chatbot niy dang phuc vu. Theo Sam
Alman, dongsing lap vagidm déc dieu hanh
ctia OpenAl trong mét bai phong vin gin
day thichi phi d2otao c4c m6 hinh ngén ng&
16n nén ting hién nay khéng dudi 100 wigu
USD. Céc chuyén gia cing uéc tinh ring chi
phidaotao thé hé mo hinh ngdn ngit 16n tép
theo trong vai nim 6i sé vugrqua 1 gy USD.
Ngodira, dé c6 théstrdung cic mo6 hinh ngén
ngi cho muc dich thuong mai, nhiing kho
di liéu thuong mai can phai dugc xdy dung.
Ditu niy doi hoi rit nhitu tién bac, congsdc
va thdi gian.

Tai liéu tham khido
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. canh cach mang cong nghé
n nhu vl bao, thi truong lao

i ngay cang thém “khat”
2i Toan va tiéng Anh.

Trond bé
»hat o L
dong thé gid

nhan sY gi
4n Minh Viét - Minh Viét School
of Math (MVSM) da két hgp vdi The A‘rts
of Problem Solving (AoPS) - Chuong trinh
gido duc Toan hoc nang cao s6/1 tai Hoa
Kyvahang dau thé gidi, qé md.ramo hinh
hoc tap Toan uu viét nhat.

Truong TO

Khai diy
Tinh yéu
Toan hoe

" Nghg thust
gidi quyét
| cdcvdndé

'HUCNG TRINH DAG TAO

3i tugng: Hoc sinh tidu hoc ti16p 1 t6il6p 5
Giao trinhihoc: Beast Academy ctia AoPS
Phuong thirc: Hoc sinh hoc Online cung giao
vién Mg

Thdi gian hoc:

- Lép Toan: 1 bl_Jéi/ tuan, chivdi 5 trigu déng/nam

- Lop Tigng Anh b8 tro: 4 budi/tudn, 6 triéu dong/nam.
t sdc cia MVSM sé dugc t&ng hoc

toan phan va dugc gidi thiéu hoc
an v&i nhirng Gido su Toan hoc hang

'NAM HOC 2024-2025 1

- M& dang ky: 1/4/2024
« Khai giang: 24/6/2024

Phu huynh ¢6 thé dang ky cho
con chi hoc Toan, chi hoc Tiéng
Anh hoc hoc ca Toan va Tiéng

Anh.
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pO VUI

Hoang Anh

C6 hai banh réng hinh tron co kich thwéc bang
nhau duwoc gén vao nhau. Banh réng tht nhét duoc
g4n c6 dinh con banh réng th hai lan trén vién clia
' banh rang thi nhét. Hoi khi banh réng thir hai quay
lai vi tri ban dau thi né d& quay xung quanh minh
" dwoc bao nhiéu vong?

- "
g

Wz

AR pe—

\ N W
MINH VIET e 1 u
N\ ACADEMY i ML Y

Gia: 35 000 dong
'“Smai‘.’"’ www.pi.edu.vn

|




