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e cung nhau trao déi nhe nhang va ngan gon nhitng suy nghi cla
ban veé Toan hoc, Tap chi Pi mé& cude thi “Téi & Tosn hoc”, véi thé |é
nhu sau:

1. Nc}i dupg Viét vé “Toi & Toan hoc”: tai sao ban yéu Todn, tai sao khéng yéu Toan, tai sao so
Toan, Toan cé ich gi cho ban,.... ' :

2. Hinh thue: bai viét khéng qua 700 chir (khoang 1 trang A4, c& chit 12).
3. Bai guni vé: BBT@pi.edu.vn. Subject: Bai dr thi “Téi & Toan hoc”.

4. Thoi gian nhan bai: tir 14/3 dén 22/7, ndm 2017

(I(Ar"u y: 14/3 hz‘mg né(n dugc lay lam “Pi day”, do viét la 3,14; con 22/7 chinh I3 gia tri gan dung cia
6 11 da dugc biét dén tur lau). -

5. Bai duthi hop Ié:_ tuan Ehﬂ dling nhing quy dinh néu trén (vé do dai, thoi gian gui, dia chi
gun, subject thu), ¢é ghi rd Tén nguwi dur thi, dia chi lién h¢, noi hoc tap, lam viéc, nam sinh.

6. Bai viét c6 chat lugng sé dugc ding trén Tap chi Pi.

7. Giai thuéng: Chia thanh 4 ddi tuong: 9N Sl khéfo;
FHEU hoo * Ngo Bao Chau,
. THCS * Ha Huy Khoai,
« THPT * Nguyen Ai Viét.
* Khac
Trong moi ddi tugng cé:

* 01 giai nhat: moi gidi gom 01 n&m béo Pi+ 10 Pi tién mat
* 02 giai nhi, méi giai gém 01 nam béo Pi + 7 Pi tign mat

* 03 giai ba, moi giai gém 01 nam bao Pi + 3 Pi tidn mat

* 10 giai khuyén khich, méi gidi gom 01 nam bao Pi.

Ghi chu: 1 Pi tién mét bang 314.159 dong.

JCUJOURNAL

Nha tai tro TI_I e

sO VA HiNH

(Dién tir doc tai Lé tiép nhdn cdc thanh vién nude ngoai
ctia Vién Han lam Khoa hoc Phdp ngay 20/6/2017)

Ngé Bdo Chdau

Trong bai viét duy nhét clia éng v& 1y thuyét
s6 “V& nhiing s6 nguyén té nhd hon mot gia
tri nhit dinh”, Riemann da ghi dau 4n cho su
phat trién cta linh vyc niy cho nhiéu thé ky
sau d6. Nhiing s6 nguyén t6, xuét hién trong
ddy s& tu nhién c¢6 vé rit phan tn, tuan thi
mot quy ludt thong ké tu nhién don gidn hon ta
tudng. Riemann di chiing minh ring quy luit
nay, dinh Iy vé s6 nguyén t6, dudc in dinh bdi
vi tri cdc khong diém ctia mot ham gidi tich
duy nhét, ham zeta. Ong ciing phat biéu gia
thuyét néi tiéng vé vi tri cdc khéng diém ma
cho dén ngay nay né van la diéu bi an. Pinh
Iy vé& s6 nguyén td sau nay da duge Hadamard
va de la Vallée-Poussin chiing minh, dua trén
mot dang yéu cla gia thuyét Riemann. Trude
khi phét bi€u gi thuyét cia minh, Riemann da
nghién ctiu nhiing tinh chét giai tich ctia ham
zeta, bao gdm phuong trinh ham, mét sy dbi
xtng ky la ma cho dén tan ngay nay n6 khong
ngung lam ta ngac nhién.

Trong ludn vin mang tén “Vé cic gia thuyét
nén ting ctia hinh hoc”, Riemann da dua ra
nhitng i tdng lam ddo 16n siu sic nhing
diéu chiing ta hiéu vé hinh hoc cling nhitng tc
dong t6i ly thuyét hip dan. Sau Riemann, mdt

GS Ngé Bdo Chau doc dién tir tai buéi 1é
Anh: Hoang Hong Minh

sdc thai méi duge dit 1én cdc hinh thé cta vit
thé hinh hoc, thudng & s6 chiéu 16n, xod nhoa
nhitng tinh chat dic thii cia tam gidc hay thiét
dién conic.

Chinh Riemann c6 thé da khéng nghi ngd su
ton tai clia cdc mbi lién quan- gitta hai linh
vic. Nhitng méi lién quan nay dan da dudc
kham pha ra trong thé ky 20 va thudng mang
theo mam mdng ctia su phat trién véi quy md
16n lao.

André Weil da chi ro sy gibng nhau hinh thic
gitta ciu tric clia cdc s6 hitu ty va cau tric
ctia ham phén hinh trén dién Riemann thong
qua mdt ham htiu ty trén mot dudng cong xdac
dinh trén trudng hitu han. Ong da phat biéu
mdt tuong tu clia gia thuyét Riemann ddi véi
nhitng d6i tugng trén, vi ching minh béng cic
cong cu cta hinh hoc dai s6. Ong di manh
dan phdng dodn ring dang clia gia thuyét Rie-
mann di chitng minh khong chi gidi han dbi
véi dudng cong, cdc vat thé hinh hoc chiéu
bing 1, ma con ding cho chiéu tuy y. Ong da
tién dodn vé su tdn tai ctia cdc ly thuyét dong
diéu dbi véi da tap dai s6 trén trudng hiiu han,
ma ngudi ta c6 thé suy ra tuong tu cla gia
thuyét Riemann tif cc tién dé.
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Ly thuyét dong didu didu tién dbi véi cic
khong gian topd da duge Henri Poincaré dua
ra dau thé ky 20. D6 la viée xdc dinh nhiing
bét bién ma ngudi ta c6 thé gin cho cic khong
gian tong quat, trude tién chic chin 12 loai mit
ma Riemann da nghién ctiu trong luin viin ctia
minh. Tryc gidc ctia Weil, ring nhitng bét bién
t0po ctia thé gidi cdc hinh phéi dudgc lan truyén
tdi cdc da tap dai s6 trén truong hitu han, ma
chiing méc nhién thudc vé thé gidi clia nhiing
con sd, vita manh dan vita phong phu. Sy phat
trién ky diéu ctia hinh hoc dai s6 véo gitta thé
ky 20 duéi anh hudng cta Grothendieck da
dugc thic ddy manh mé béi viée xdy dung
cic Iy thuyét dong didu ctia Weil. Sy phat
trién ndy da dugc diing quang bdi chitng minh
gid thuyét Riemann dbi véi cic da tap dai s6
trén truong hitu han ctia Deligne vao diu thap
Ky 70.

Khong lau trude khi Deligne ching minh gia
thuyét Weil, Langlands phét biéu mot tap hop
cac gia thuyét ma sy manh dan ctia n6 c6 thé
canh tranh, tham chi vugt ca cc gia thuyét
ctia Weil. Ong da chi ra mét tap hop cdc ham
gidi tich, ma cdc ham L ctia ching két hogp
véi cdc dang tu ding ciu, ciing duge Poincaré
phat hién. Cdc ham L ty dang ciu duge dinh
nghia theo mot thi tuc gidng nhu céc thi tuc
da san sinh ra ham zeta Riemann va tao thanh
mdt ho ti nhién ma ham zeta 1a mét phan td.
Langlands gia thuyét ring cdc ham L ctia 6ng
c6 thé théc tri€n gidi tich va thoa man mot
phudng trinh ham tudng ty nhu phuong trinh
ham ctia ham zeta. Ong lién hé gia thuyét nay
v4i cdc cau tric chi phdi cic bidu dién tuyén
tinh cla cdc nhom Lie. Ong ciing gia thuyét
rang cdc ham L ty ding cdu mang trong né
nhitng thong tin s6 1o rang nhit cta dbi déng
diéu Weil clia cdc da tap dai s6 xdc dinh trén
truding céc so6 hitu ty.

Nhimg gia thuyét cia Langlands di thay ddi
sdu sdc viéc nghién ciu ly thuyét sb. Pic
biét, chiing da tao sy ting tién ngoan muc

ctia Wiles trong nhiing niim 90 vé gia thuyét
Tanyiama-Weil d6i véi duong cong elliptic,
dua téi chiing minh déu tién cho dinh ly cudi
cung ctia Fermat. Nhing nim 90 ciing ching
kién sy ra doi ciia mot nganh toan hoc hoan
toan mdi, dé la ly thuyét Langlands hinh hoc,
do Drinfeld va Gérard Laumon khdi xudng.
N6 1a mdi lién két phong phi mdi giita thé
gidi cu thé ctia cédc con s6 va thé gidi 4o cia
hinh thé hinh hoc.

Cong trinh clia t6i, tiép ndi cc cong trinh cia
Drinfeld va Laumon, dé cap vin dé ma Lang-
lands goi 4 bo dé co ban, mot cai tén ham y
mot diéu gi it nhidu mang tinh ky thuat. N6
néi vé nhiing ding thiic gitta nhiing quy dao
tich phan nao d6 xuit hién trong giai tich diéu
hoa. Khé khan gép phéi 16n hon nhiéu so véi
khi ta thoat nhin, bdi vi nhitng con s6 d€ do
cic quy dao tich phan nay cho dén nay vin
chua tinh n6i. Viéc gidi quyét bd dé co ban
dua trén y tudng la ding thiic gitta nhiing con
s0 bi hiém nay phai quy v& viéc so sanh gitta
nhiing dbi tugng hinh hoc nao dé. Pic biét,
nhiing vét thé hinh hoc lién quan dén co hoc
co dién, thi dy nhu chuyén dong ciia con quay,
ma ngudi ta goi 1a hé kha tich diy di Hitchin,
¢ khé néng giai thich duge bd dé co ban cta
Langlands.

DAi v6i t6i hinh nhu tif thai xa xuwa cho téi nay,
nha toan hoc ludn di tim mbi quan hé khi thi
chic chiin va sdng stia, khi thi mong manh v
bi an gitta thé giGi cdc con sb va thé gi6i hinh
thé. Hai thé giéi nay khong ngiling tda sing
va dong thdi khai sdng ching ta. Khi nhic tén
nhitng ngudi néi tiéng, ma nhidu ngudi trong
50 ho c6 mit tai day, t6i thdy hét niém vinh dy
ma cdc vi danh cho t6i khi chéip nhan t6i trong
cung doi ngu.

Xin cdm on da ling nghe.

(Nguyén Dinh Déng dich tiv tiéng Phdp.
Ha Huy Khodi va Ngé Bdo Chdu hiéu dinh).
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Cdc bé mat hinh
hoc rat doi xirng

Ba loai mit rat d6i xing cd
dién la: mit phang Euclid,
mit cau va mit hyperbolic.
Loai mit thi ba, rit kho
nim bit, con dugc goi la mit
phéng Bolyai hay mit phing
Lobatchevsky, theo tén cdc
nha toan hoc kham phd ra
no. Ba mat (hay hinh hoc)
nay khac nhau mot cach tinh
té: ching déu théa min cic
tién dé ctia hinh hoc Eu-
clid, trir tién dé thd nim vé
su ton tai duy nhat clia mot
dudng thang di qua mot diém
va song song véi mot dudng
thing cho trudc.

Diéu dang chi y la ba hinh
hoc nay dugc dac trung bdi
cich ching xir ly tién dé
tht nam. Cho mot dudng

POI XUNG HON HINH CAU

(tiép theo)

Barry MAZUR

(Dich tir nguyén ban tiéng Phdp. Ngudi dich: Nguyén Hoang Thach)

thing L va mdt diém P nim
ngoai dudng thing. Trong
hinh hoc Euclid, ¢6 duy nhét
mot dudng thing di qua P vi
song song vGi L. Trong hinh

hoc cau, khoéng c6 dudng
thang nao di qua P va song
song v6i L (chinh xdc hdn,
moi “dudng thing” trong
hinh hoc cau 1a cic duong

HINH 4. TRONG MAT PHANG EUCLID, cd ba loai chuyén dong déc Idp: tinh
tién Déng - Tdy, tinh tién Bdc - Nam va quay. Két hop ba chuyén
déng co bdn nay, chiing ta thu diwge mét bo lién tuc, ba chiéu cdc

doi xiing ctia hinh hoc Euclid.

Vdi mdt cau, phép quay mot géc
bdt ky quanh mét diwong kinh
bdt ky bdo toan cdc cdu triic.
Vi o mét tdp hop lién tuc hai
chiéu cdc duong chéo va mot lua
chon ty do ciia géc quay, chiing
ta cing thu diege mot bo lién tuc
cdc tham s6 ciia cde ddi xiing
ctia mdt cd.
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tron va chung doi mot cat
nhau). Trong hinh hoc hyper-
bolic, qua P chic chdn co
nhiéu dudng thang song song
véi L.

C4 ba dang mit déu “rit dbi
xting”, theo nghia mbi mét c6
mdt loat cac ddi xing dude
diic trung bdi ba tham sb va
bAo toan tit ca cdc thude tinh
ndi tai clia né. Vi hai chu
triic quen thudc la mét phing
Euclid v mit cau, ¢6 thé tryc
tiép minh hoa ba tham s6 ctia
cac dbi xing ctia ching (xem
hinh 4). Trai lai, v6i mat hy-
perbolic, can mot cude thdo
luan cong phu hon dé& nam
bit duge cdc chu tric hinh
hoc cd ban.

Hinh hoc phang va hinh hoc
cAu dugc lién hé véi nhau
b&i thue té 1a ca hai déu co
thé dudc biéu dién trong mot
khong gian Euclid ba chiéu,
Cic dbi xiing clia ching dude
sinh ra tit cdc d6i xing cla
khong gian Euclid ba chiéu
chita ching, nhd thé nén co
thé d& dang minh hoa. Diéu
nay khong con ding voi mat
hyperbolic. TAt nhién, ching
ta van c6 thé, va chiing ta s,
biéu dién mot s6 khia canh
cia mit hyperbolic trong
hinh hoc Euclid, nhung lam
nhu thé sé ddnh mét céac khia
canh khdc ctia mit hyper-
bolic. Su ric rbi nay tucng ty
vAn dé ma Gerhardus Merca-
tor va cdc nha vé ban do khac
giip phai khi muén biéu dién
mot hinh hoe cau (1a Trai dar)

trén mit phang Euclid. Trong
nhitng “biéu dién” chudn ciia
hinh hoc hyperbolic dugc
gidi thiéu ¢ day, ching ta se
cb géng chi o céc vu di€m
va nhudc diém cida ching.
Biéu dién dau tién cla mit
hyperbolic: ntta mat phang
Euclid phia trén (sau diy s€
duge goi 1a bi€u dién A).
Chiing ta cho tudng ing mat
hyperbolic véi mot niia mét
phing phiic (xem hinh 5a).
Biéu dién nay c6 uu diém
la bao toan goc. Ngudc lai,
cdc do dai bi bién dang. Cic
“dudng thang” clia hinh hoc
nay (hay con goi la cic duong
tric dia) xuat hién dudi hai
dang: cac ndia dudng thang
thing ding hodc cdc nia
duong tron. Su khac nhau
ndty 12 ngoai lai ddi véi hinh
hoc hyperbolic: né la mot gia
tugng cta biéu dién nay.

Trong biéu dién nay, cdc doi
xting ctia mit hyperbolic la
cdc bién doi

2z (az+b)/(cz+d)

& d6 a,b,c,d 1a cic sb thuc
thoéa man ad —bc =1 va 2
1a mot s6 phtc trong nita mét
phéng phia trén. Nhu véy, cdc
dbi xing clia mit hyperbolic
dugc tham s6 hoa bdi bbn s6
théa méan duy nhét mot quan
hé, bdi thé tap hop cdc doi
xting hyperbolic dugc hoan
toan xac dinh bdi mot bo ba
tham sb lién tuc, gibng nhu
trong hinh hoc Euclid va hinh
hoc céu.

Trong hinh hoc hyperbolic,
dbi xting “lam quay 180 do”
mit hyperbolic quanh mot
diém c¢b dinh via ly thu
lai vita bé ich. Ching han,
xét “dudng thang” dudc biéu
dién bdi nia dudng tron ban
kinh don vi va diém i trén do.
Anh xa 7+ —1/z 1a mot dbi
xting ctia mgt hyperbolic git
nguyén diém i va “quay” mat
hyperbolic mét goc 7 quanh
diém i: phép bién doi nay
bién nita dudng tron don vi
thanh chinh né, dua cac diém
bén ngoai nd vao bén trong
va ngugc lai (xem hinh Sa).
Thuc ra phép bién d6i nay
bién mot “dudng thang” chita
i bat ky thanh chinh n6 bing
cach quay né di mot goc 7.
Biéu dién thong dung thi
hai ctia mét hyperbolic 1a md
hinh Beltrami-Poincaré (sau
day goi 1a biéu dién B). Mo
hinh nay biéu dién mat hyper-
bolic nhu mdt dia ban kinh
don vi trong mat phiang Eu-
clid, dugc dong nhit véi dia
don vi trong mit phiang phiic
(xem hinh 5b). Trong bi€u
dién nay, cac “dudng thing”
la cac cung tron vudng goc
véi bién cia dia. Gidng nhu
trong md hinh A, cdc goc
trong hinh hoc hyperbolic la
cac goc trong hinh hoc Eu-
clid, nhung cdc do dai bi bién
dang.

Ching ta hily dua ra mot bicu
dién thi ba, mot biéu dién
cuc bd ciia mat hyperbolic:
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MODELE B DE LA GEOMETRIE HYPERBOLIQUE :
DISQUE DE RAYON UNITE DANS LE PLAN COMPLEXE
2=x+lytel que x2+y2<i

mdt mit trong khong gian
Euclid ba chiéu. Khong gian
nay ¢6 mot uu diém la ca goc
1in do dai déu khong bi bién
dang. Poc gid c6 thé chiém
ngudng mo hinh C (hinh 5¢),
trong nhu mot chiée 14 xa-
lach ky la dudc cudn lai.
Lan nay, cdc géc va cic do
dai cta hinh hoc hyperbolic
chinh bing cic goc va cdc do
dai ctia hinh hoc Euclid. Van
dé 1a béng cach nay, ching ta
chi biéu dién duge mot phan
clia mat hyperbolic vo han.
Phién phic hon, rat kho dé
md td mdt cich tryc quan cac
dbi xdng cua hinh hoc hy-
perbolic trong bi€u dién nay.
Dic biét, cic dbi xing nay

Tap 156 7 Thdng 7. 2017

* AXE DES REELS

MODELE A DE LA GEOMETRIE HYPERBOLIQUE :
PLAN EUCLIDIEN SUPERIEUR

HINH 5. BA BIEU DIEN CUA MAT HYPERBOLIC. Trong md hinh A, mdt
hyperbolic dugc biéu dién béi mdt phang phifc phia trén.

Cdc duong théng la cdc mita duong thing doc hogic cdc nita
dieomg tron. Doi xiing z— —1 /z la phép bién doi cé dinh
diém i va quay moi duong théng di qua i mot goc . Trong
6 hinh B, mdt hyperbolic dugc biéu dién bdi mgt dia hn
kinh don vi. Cdc diuong thdng hyperbolic la cdc diwong kinh
hodic cdc cung vudng goc vdi pién ciia dia. Hai biéu dién trén

bdo toan goc nhung khong bdo toan khodng cdch. Mé hinh
C nhiing mdt hyperbolic vao trong mét khong gian Euclid ba

chiéuw. Trén mdt nay, chi la mot phdn ciia mat hyperbolic vo
han, cdc sé do dugc giit nguyén so vdi cdc 50 do ciia mdt
hyperbolic, thi du tét cd edc kich thude ciia mot tam gidce
hodic ctia mgt hinh tron: biéu dién nay co uu diém la bdo toan

cd goc ldn @9 dai. B lai, cde ddi xing khong hién nhién.

néi chung khong thé dudc tao
ra tit cac dbi xing bao toan
cdc mit cta khong gian Eu-
clid chita mét hyperbolic.

Trong nhém lién tuc cdc doi
xiing ctia moi hinh hoc, co
cic nhém rdi rac cic doi
xing clia cic phép lat doi
xiing ctia hinh hoc do. bay
chinh 1a noi mit hyperbolic
thé hién thé manh, bdi n6 co
mot bo vo clng phong phu
cdc phép lat tuyét dep.

Tit quan diém ciia 1y thuyét
nhém (c6 thé sai khic doi
chit tiy theo cdch dém), mit
phiing Euclid ¢6 17 phép it
dbi xting khéc nhau (doc gia
¢6 thé tim trong cudn sdch

Tap chi Pi

ctia Weyl cdc m6 té cu the cla
ching). Tréi lai, mat hyper-
bolic ¢6 mot lugng vo han va
chua dudc biét hét cic phép
Jat khac nhau. Mit hyper-
bolic “dbi xtng hon hinh cau
vi mit phang Euclid”, theo
nghia s& v6 han cdc phép lat
ctia né st dung cdc nhom tha
vi hon (va vi vO ciing da dang
nén mé ta clia cdc nhom nay
ciing phtic tap hon) so véi cac
nhom céac dbi xdng cla céc
phép lat (ciing vd han) cua
hinh cAu hay 17 nhém céc doi
xting cia mit phang Euclid.
Chéng han, trong hinh 7 la
biéu dién theo md hinh A va
mo hinh B clia mot phép lat
nhu thé ctia mét hyperbolic.




Mot cdach tudng phan,
hinh 6 minh hoa mot
phép lat khdc cua
mit hyperbolic, st
dung céc tam giac
vOi cdc goc trong
v P R o )
(trong hinh hoc,
hyperbolic t6ng
cac goc trong
cia mdt tam
gidc luon ludn
nho hon ). Cac
phép lat nay 1a dbi
xting, theo nghia
ching dugc bdao toan
bdi mot sd déi xing nao
do ctia mat hyperbolic, céc
d6i xding nay bién mot miéng
14t thanh mot miéng lat khac.
bic biét, méc du c6 nhiing sy
khac biét ro rang gitta hai mo
hinh A va B, tit ca cic tam
gidc xuét hién & mot trong
ba hinh vé (hinh 6 va hinh 7
- ND) déu dong dang trong
hinh hoc hyperbolic: cho hai
tam gidc bat ky, luén tim
dudc cdc phép bién hinh bién
tam gidc nay thanh tam gidac
kia.

Poi xirng cua
cdc ly thuyet,
guwong va doi

xtrng an

T61 day, chiing ta mdi chi xét
dén cic dbi xiing c6 thé truc
quan héa dudc bang céc bidu
dién Euclid khéng hoan hao.
Ngay nay, tit “ddi xing” da

HINH 6. MOT PHEP LAT CUA MAT HY-
PERBOLIC. Phép ldt nay dirgc goi
la 2-3-7 vi cdc goc ciia méi tam
gidc déu bing ©/2,m/3 /7.

dugc cac nha toan hoc va
cac nha vit ly hoc md rong
va hanh ha mét cach khong
thuong tiéc. C6 nhing dbi
xing chiéu toan bd mot sb
ly thuyét 1én nhiing ly thuyét
khac, hodc 1€n chinh ching.
Lai ¢6 d&i xiing phan chiéu
mot ly thuyét hodc mot phin
cia mot Iy thuyét nhu la
anh trong guong ciua mot
ly thuyét khac. Mot thi du
c6 dién la nguyén ly dbi
ngdu trong hinh hoc xa anh,
trong dé, ching han trong
trusng hop hai chiéu, néu
ching ta hodn déi cdc tir
ngid va cdc ciu nhu sau:
diém < duong thing, diém
thuge vao < diwong thdng

di qua, cdc diém thdng
hang <> cdc duong
thing dong  quy,
giao  diém <
duong thang di
qua hai diém,
cac dinh ly sé
bién thanh cic

dinh ly. Noi
cach khac, su
dung sy doi

ngau nay, ta co
thé dua ra cac
dinh ly mdéi ma
thuc chat khong cin
phai chiing minh. C6
rét nhiéu cdc thi dy hién
dai vé dbi xiing cla cdc ly
thuyét thay vi ctia cdc phép
lat. Cac dbi xing nay di tu
chuong trinh Langlands (tim
cich két néi ly thuyét biéu
dién nhém véi ly thuyét so;
mot két qua lien quan da
mang vé huy chudng Fields
nam 2002 cho nha todan hoc
nguodi Phdap Laurent Laf-
forgue) t6i nhimg phat trién
hién nay vé cic dbi xing
guong két ndi hinh hoc dai
s6 véi hinh hoc symplectic.
Tuy nhién, tic gi4 cho ring
khong mdt cudc thao luan
nao vé dbi xiing ¢ thé duge
coi la day di néu khdng nhic
dén nhiing dbi xiing dn tuyét
dep, von c6 vai trd nén tang
trong ly thuyét s6.

Pé nim bit duge cic dbi
xdng An nay, chiing ta sé dudc
dan dit béi mot thi du cu thé,
cd xua vd mot thi du tdng
quat hon, méi hon. Ca hai thi
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dy déu quan trong va déu phy
thudc vao cic dbi xing vo
han ctia céc phép ldt clia hinh
hoc hyperbolic.

Biéu dién cdc s
tu nhién bdng
téng clia céc s6
chinh phuong

Mot sb nguyén 6 1& p co
thé viét thanh tong cla hai
s6 chinh phuong: p = a’ +
b2 khi va chi khi p c6 dang
4k + 1 (biéu dién 1a duy nhét
néu 0 < a < b). Mét dinh ly
ndi tiéng ctia Lagrange khing
dinh moi s6 nguyén dudng
déu c6 thé viét thanh tong clia
bbn s6 chinh phudng.

Ngay nay, hai dinh ly kinh
dién va rit chinh xac nay la
mdt phan cia mot biic tranh
rong 16n hon. VG6i moi cdp

s6 nguyén duong r va N,
ngudi ta nghién ciu ham dém

A, (N) = s6 bd r s6 nguyén

(ni,...,n,) théa man n.% +
—&—n% = N. Thong tin sb
hoc nay dudc tap hgp trong
ham sinh

O,(z) = 1 +A,(1)e™+
A(2)e L A (NN
+ o

Dé dang nhéan thiy ©,(z) la
mot chudi hdi tu khi z = x+
iy v6i y > 0 (nghia la khi
z thude nita mit phang phia
trén). Qua vay, khi do, cédc
s6 hang tuong tng véi eV
giam theo tbc do ham mi
khi N ting. Nhu viy, lién
hé véi hinh hoc hyperbolic
qua mo hinh A, ching ta co
thé coi ©®,(z) nhu mot ham
trong mat hyperbolic. Thém
vao d6, ®,(z) khong déi néu
ta thay z bdi z+ 2, tic 1a qua

HINH 7. MOT PHEP LAT CUA MAT HYPERBOLIC, minh
hoa trong hai mé hinh A (trai) va B (phdi). Ddy
la mét trong rdt nhiéu phép ldr doi xiing ciia mdit

hyperbolic.

mdt ddi xdng cia mit hyper-
bolic. Tuy nhién, phat hién
quan trong ¢ ddy 1a ©,(z) co
mot dbi xding hyperbolic thét
su, nhung 4n, n6 cho chiing ta
mot su kiém sodt bt ngs doi
v6i bai toan s6 hoc ban dau.

Doi xiing 4n nay rit dé mo ta
khi r 1a bdi so cua 4:

@,.(—-%) =(—1)"*x7?0,(z).

Doi xing z — —1/z (phép
quay hyperbolic, quay 180 do
quanh di€m i trong mo6 hinh
A) da dudc dé cip dén trong
phin thao luan vé mo hinh A.
Tt d6 suy ra ham O,(z) tu lap

“lai mdt cdch réit don gian khi
chiing ta chuyén tit manh nay
sang manh khdc trong phép
14t vo han ctia mét hyperbolic
dugc mo ta trong hinh 7a
(m6 hinh A) va hinh 7b (md
hinh B).

A A

4 g A
o /| \ AU
! 4 { £
| 1%
" { PAR
b X,
Vo [ ‘i ,'
L [ A4
| { X
! 1 i
A | f’l"\'
‘
| =\
* 7
L 7
1 \ 4 &)
“}_? ‘\! ; I § Nt A
il |
v

Dit hai cdch biéu dién khdc nhau, tdt cd cde tam

. A A A . - - . A A%
gidc deu dong dang: ton tai cdc phép bién doi
cho tuong ting mot tam gidc bdt ky vdi mot tam

gidc bat ky khdc.
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Nhu vy, néu biét ham ©,(z)
trén ba miéng lat thich hgp
trong phép lat dudgc moé ta
§ hinh 7, ching ta c¢6 thé
dé dang xdac dinh gid tri cia
nd tai mot diém bét ky cia
mat hyperbolic nhd vao cac
dbi xdng, an hoidc khong an.
Chting ta c6 thé rit ra dugc gi
tir diéu thi vi nay?

Chdng ta da sinh ra mot
ham @, (z), dudc hiéu va dinh
nghia nhu mot “chiéc hop”
dé chita mot bo cde ham dém
s6 hoc thu vi A.(N), dudi
hinh thic mot chudi Fourier
¢4 dién. Dic biét, viét 7z =
x -+ iy, ham sinh trg thanh:

@()—I""A()_ﬂ-‘ ?TH+
A,-(Z)L’ 2ﬂ)£,2]ru+“_+

A"(N)G*'NI_\'E*NIT{\‘ + .

May thay, chung ta lam viéc
trong nita mat phang phia
trén (y > 0), nén cac b hang
mi chifa y déu hoi tu. Tuy
nhién, néu thay y = 0 vio
biéu thiic, chudi khdéng con
héi tu nita; véi mdi gid tri cd
dinh cta x, chudi nay hoi tu
ngay cang chidm khi y giam.
Du vay, d6i xiting 4n clia ham
sinh nay déi véi phép lat vo
han cia mat hyperbolic cho
phép chiing ta kiém soat duge
hanh vi cia ham tai cdc gia tri
y nho va tai cac gia tri y 16n.

Véi dang kiém sodt nay (va
thém khong it cong stc),
ching ta thu dugc cdc két
qua thd vi, nhu két qué sau
ctia Carl Jacobi, mdt hé qua

clia ly thuyét via dugc néi
dén: S cdch biéu dién mot sé
nguyén N dudi dang tong ciia
8 s6 chinh phwong bdang 16
ldn tong co trong so sau ciia
cdce ldp phuong ciia cdc wdc
56 ctia N: Y g/n(—1 JEg,

Néu chiing ta quan tim dén
s6 diém trén mot i nguyén
trong mot khong gian Euclid
nhiéu chiéu nam cach gbc toa
dd mot khoang cach nao do,
két qua trén la cau trd 16i cho
truong hop 8 chiéu. Chiing ta
gilp lai bai todn xép hinh cau
mot cach bt ngo!

Phuong trinh

| = N N
bdc ba

Mot bai todn khdc o sy xuét
hién ctia cac d6i xing an la
bai toan giai phuong trinh
bac ba. Thu hinh dung mot
phuong trinh (E) c6 dang
Ve = X3+aX+b ¢ do a va
b 1a cac s6 nguyén va da thuic
bic ba X + aX + b khong
co nghiém kep. Cac phuong
trinh dang do dinh nghia cac
dbi tuong toan hoc ky diéu
mang tén cdc duong elliptic.

Xét “tinh module s6 hoc” sau
ctia phudng trinh (E). Cho
mot s0 nguyen to ARG tht
ci cdc cip sO nguyén (x,y)
sao cho y2 bang x> +ax+ b
cong véi mot boi sO cla p.
Mot cap (x,y) nhu vay dude
goi la mot nghiém cua (£)
“modulo p”. Hai cap (x,y) va
(x',y") nhu viy dude goi la

tuong duong néu v va x dong §

du modulo p, ¥ va y dong du
modulo p. Goi Ng(p) la sb
[6p tuong duong cua tap cac
nghiém cia (£) modulo p.

Mot trong nhing budc tién

I6n ctia ly thuyét sd, duge kéo §
theo bdi phdt hién 16n clia gy8
nha toan hoc ngudi Anh An- 78

drew Wiles, 12 su ton tai clia
mot ham sinh

Op(z) = 1 +Ag (1)62’“
FAE)ET
—I—AE(N)({ZNM:'{""

sao cho Ag(N) = p— Ne(p)
voi moi s nguyén (6 1é
p. Thém vao do, ham sinh
Op(z) nay hoi tu véi moi s6
phtic z thudce nita mat phang
trén, va né thoéa man mot so
dbi xiing an tuong i nhu cdce
ddi xing ctia ham ©,(z).

Nhu vay, tuong tu nhu ham
0,(z) duge thdo ludn trong
muc trude, nho vao cac d6i
xting 4n clia n6, ham Og(z)
c6 thé dude hiu va kiém
sodt tai moi diém bat ky cta
mit hyperbolic véi diéu kién
ching ta biét mot s6 hitu han
cac miéng lat (tai mot s6 vi tri
thich hgp) cua phép lat trong
hinh 7.

Mot hé qua ndi tiéng cla
su ton tai cta cdc dbi xing
nay, dat dugc nho cac cong
trinh tuyét dep cua Jean-
Pierre Serre, Gerhart Frey va
Ken Ribet, la ching minh ctua
dinh ly 16n cua Fermat.
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TUYEN SINH, TUYEN CHONG

TOAN HOC VA D01 SONG

VA GIAI THUONG NOBIEL!

Hé Huy Khodi

Mot diém mdi trong ky thl THPT nam nay la hoc sinh ¢6 thé ghl nhiéu
nguyen vong, mién la xép chiing theo thi ty uu tién. Phan mém tuyén
sinh ctia B0 sé xép thi sinh vao truong theo nguyen vong cao nhit ma thi
sinh ¢6 thé dat dudc, tdc 13, néu thi sinh dugc xép theo nguyén vong nao
d6, ching han nguyén vong 5, thi chic chan céc trudng ung vdi nguyén
vong 1, 2, 3, 4 déu c6 diém chuén diu vao cao hon diém cia thi sinh.

Thuat toan diam béo cho viéc xét tuyén nhu trén 1a thudt todn chdp nhdn
tri hoan (deffered acceptance algorithms), ma viéc phat minh, cai tién va
ting dung né vao tuyén sinh, thiét ké thi truong da mang lai giai Nobel
Kinh té nim 2012 cho Alvin Roth va Lloyd.

Piéu ddng ngac nhién la thanh tuu 16n lao nhu véy lai bat dau tut mot
bai bdo chi dai 7 trang ding trén mot tap chi kha quen thudc véi cac ban
chuyén toan va thiy gido chuyén Todn (D. Gale and L. S. Shapley, Col-
lege admissions and the stability of marriage, American Mathematical
Monthly, 69, 1962, Pp- 9-15). Nhu tén goi clia né, bai bdo ban dau chi
nhdm ban chuyén tuyén sinh va hon nhan bén viing (tranh ly di!) Co 1é
cdc tac gia cla bai bdo cling khong hinh dung dugc hi¢u qua viéc ung
dung cdc két qua do vao thyc tién, didu thudng thay véi cdc cong trinh
toan hoc.
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Qua bai viét ngin nay, ching ta sé tim hiéu vé thuét todn chip nhan tri
hodn, sy ra ddi clia nd, tién dé cho viéc ting dung vao thyc tién, cling nhu

hiéu qua ma thuat toan mang lai.

Tién dé thuc tién cla Iy thuyét
Roth va Shapley

Trong kinh té, nhiéu vin dé dugc giai quyét
bing hé théng gid ci. Tuy nhién, ciing c6
nhiéu linh vyc ma cd ché gid ca khong thé giai
quyét tron ven van d&, nhét 1a khi dung cham
dén pham tri dao difc. Vi du nhu viéc hién
tdng ndi tang, hay phan phbi hoc sinh vio céc
truong cong lap. Didc di€ém chung clia nhiing
linh vyc d6 la cdc “san phdm” khong hoan
toan dong nhat, hoc thi trudng rit “mong”.

Nim 1984, Roth nghién ctu thi trudng tuyén
dung bdc si mdi ra trudng & My. Cho dén trudc
nhing nam 1940, thi trudng nay con “moéng”
va khong tap trung. Thoi gian sau dé bit ddu
chiing kién su biing nd ctia thi trudng, din dén
hién tugng tic nghén. D€ c¢6 thé tuyén dung
dugc, cdc bénh vién phéi dua ra nhitng quyét
dinh tuyén ngudvi rit sém, vi néu tir chdi ing
vién nao do, rat c6 thé 1a di qua mudn dé
cO mdt ung vién khac ndp don. Tinh hinh do
budc cdc bénh vién dua ra nhing thai han chét
cho ting vién rét gip. Piéu nay kéo theo viéc
sinh vién phéi nhan chd 1am tudng lai tham
chi ngay tif khi chua quyét dinh minh sé theo
chuyén nganh gi.

Tinh hinh tucng ty cling dudc quan sat thiy &
cac nudc khac nhu Anh va Canada.

DéE gidi quyét tinh trang trén, khoang nhiing
ndam 1950 6 My da thanh 14p nhitng trung tim
diéu phdi, nhdm gitip cho thi trutng bac si
mdi tranh duge hién tigng “tic nghén”. Nam
1984, Roth phat hién ra ring, thuét toin ma
cdc trung tam diéu phdi 6 My dp dung thuc
chét gan v6i thuét toan chap nhén tri hoan cta
Gale va Shapley trong mdt bai bdo da néu.

Mot hién tugng khiac cho thdy su cén thiét
phdi c6 thudt todn diéu phdi tuong tu 1a vén
dé tuyén sinh vio cdc trudng cong lap & New
York. Hoc sinh c¢6 thé chon truéng minh muén
theo hoc, nha trudng c6 thé vu tién theo nhiing
tiéu chi riéng cda ho, nhu hoc luc, kha ning
thé thao, vin nghé,... Cho dén trudc nim
2003, viéc phan phdi hoc sinh vio cdc trudng
theo nguyén tic sau: mdi hoc sinh dua ra 5
nguyén vong theo tht ty uu tién, cic trudng
Jiy tlf trén xudng ciing theo thit tu uu tién cia
ho. Néu hoc sinh nao ma ca nim nguyén vong
déu khong dugc thda man (hét chd) thi bude
phai theo su sdp xép cla thanh phd. Quy tic
nay gibng véi cach tuyén sinh dai hoc (theo
thd tu di€ém) dp dung trudc diy & Viét Nam.
Tam goi d6 1a thudt todn chdp nhdn tiic khdc.
Theo quy tic nay, hing nim & New York c6
khoang 30.000 hoc sinh khéng dudgc theo hoc
d truong nao trong 5 trudéng c6 nguyén vong,

Roth phat hién ra ring, nhitng vin dé néu trén
dbi véi thi trudng béc si, ciing nhu tuyén sinh
va nhiéu vén dé khac ctia thuc tién, c6 thé giéi
quyét nhd thudt todn chdp nhdn tri hodin.

Thudt todn chdp nhdn tri hodin

Nhiing vén dé cda thi trudng béc si va tuyén
sinh c¢6 nét chung: d6 1a can dén sy “ghép cip”
(gitta nha tuyén dung va tng vién, gilia hoc
sinh va nha trudng). Viéc ghép cdp nay phai
bdo dam ba yéu ciu:

- On dinh: khong xay ra “nguyén vong chéo”,
tic 1a khong xdy ra viéc ing vién A mubn vao
X thi bi ghép vao Y, ngudc lai tng vién B
mudn vao Y thi bi ghép vao X. Néu c¢6 tinh
trang do, cac ung vién sé ¢O nguyén vong trao
ddi, va hé théng mat 6n dinh.
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David Gale (trdi) va Lloyd Shapley, hai dong tdc gid ciia thudt todn chdp nhdn tri hodn duoc
cong bé lan ddu vao nam 1962.

- Khuyén khich su thanh thét: céc (ing vién cin
dua ra thi ty vu tién thit su cia minh. Thuét
toan can dam bdo sao cho sy thanh thit lam
Igi cho ting vién, tranh tinh trang ngudi gian
dbi dugc hudng 1gi.

- Thudt todn phéi don gidn, dé dp dung.

Piéu ddng ngac nhién 1A mot thuét todn dép
ting ca ba yéu ciu dé di dugc hai nha toan
hoc Gale va Shapley dua ra nam 1962, nhung
chinh céc tic gid khong hé biét vé kha ning
ap dung thuit toan.

Thuét toan chip nhan tri hodn c6 thé mo ta
nhu sau.

Xét mot thi trudng hai phia, gdm nha tuyén
dung va tng vién (vi du nha trudng va sinh
vién). Cac trutng va sinh vién gti danh sach
thit ty uu tién ctia minh dén mot trung tim
thong tin.

Budc I: Trung tim xép cic sinh vién vao
cac truong theo “nguyén vong 17 ctia ho. Cac
trudng nhan (tam thoi) theo thit tv vu tién. Khi
da du sb can thiét, nhitng Gng vién con lai bi
tir chéi.

Qua trinh trén dudc ldp lai, cu thé la:

O budc thit k, mbi sinh vién bi tir chbi & cdc
bude 1 dén k — 1 s& duge dua vao trudng tiép
theo trong danh sich cdc nguyén vong cula
sinh vién d6. Céc truong sé lai xét theo danh

sdch mdi (bao gdm cdc sinh vién da dugc chip
nhan tam thai ¢ nhitng bude trude va nhiing
sinh vién vira dudgc dua vao) va dua ra danh
sdch chip nhén tam thdi méi. Nhiing sinh vién
con lai bi tir chdi.

Qua trinh két thic khi khong con don nhap
hoc nao bi tir chéi, hoiic khi chi con lai nhitng
sinh vién da bi tit chbi & tat ca cac budc.

C6 thé minh hoa thudt todn mdt cach don gian
nhu sau (theo cach trinh bay ctia Shapley). Gia
stt ¢c6 bbn chang trai Adam, Bob, Charlie va
Don, cung “theo dudi” ba c6 gai Mary, Jane
va Kate.

“Thu ty vu tién” cua cac chang trai dudc cho
bdi bang sau day:

| Adam | Bob | Charlie | Don |
Mary Jane Mary Mary
Jane Mary Kate Kate
Kate Kate Jane Jane
Thu ty vu tién cta cdc co gai:
| Mary | Jane | [Kate |
Adam Adam Don
Bob Charlie Charlie
Charlie Don Bob
Don Bob Adam

Ngay thit nhét, cic chang trai cau hén cdc ¢o
gdi ma minh thich nhit. Trong nhitng ngudi
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dén cau hén, mbi ¢6 gdi chip nhan (tam thoi)
ngudi ding thit tu cao nhit trong bang uu tién
ctia minh, tif ch6i nhitng ngudi con lai.

Céc chang trai bi tif chdi sé tiép tuc cau hon
¢0 gdi tha hai trong “bang uu tién”. Cac ¢o
gdi sé xét nhiing 15i cau hon méi, két hop véi
ngudi da “Iva chon tam thdi” dé chip nhin

(vAn chi 1a tam thdi) ngudi ¢ thii tu cao nhét
trong bang uu tién.

Qua trinh tiép tuc cho dén khi nhiing chang
trai chwa duge ghép cip da bi tit chbi bsi tat
ca cac co gai.

V6i trudng hop cu thé trén ddy, qud trinh dién
ra nhu sau;

Ngay | Ngay 2 Ngay 3 Ngay 4 Ngay 5
A Adam (khong | Adam (kho I Ad n kha
(Charlie va Y o Ag - I}g Adam (tir chbi ; a\.] (,\ ng
Mary N ¢0 101 cau hén | c¢o 161 cau hon ¢0 101 cau hon
Don bi tu G po Bob) s
.. mdai) mdi) mai)
choi)
Khong c6 161 | Don (Charlie | D00 (khong | Don (khong 1 1y 5o by
Kate R o) s Lot coloicauhdn | co1Gicau hén | . | ;. ’
cdu hdén nao bi tif choi) .. e tur choi)
mdi) mdéi)
B,ob\ gthongA Charlie (Bob Chaﬂrlle o Chz}rlle o
Jane | Bob coldicauhdon | . o 4. (khong c6 161 | (khong ¢6 101
- bi ti choi) o e o X i i
mdai) cau hon maGi) | cAu hdn maéi)

Nhu vy, véi Thudt todn chip nhan tri hoan,
két qué “ghép cip” sé la: Mary-Adam; Kate-
Don; Jane-Charlie. Gale va Shapley da ching
minh chiit ché vé mat toan hoc nhiing két luan
sau day:

- Thuit todn két thic sau hitu han budc, va cho
mot 161 gidi on dinh.

- Loi giai 1a t6t nhét c6 thé dbi véi cdc chang
trai. Néu cdc ¢ gai dugc chii dong kén ré, thi
két qua sé tot nhit cho cdc ¢d gdi. Trong vi du
trén day, két qua ghép ciip khong thay déi, tuy
nhién trong trudng hdp tong quat, két qué cé
thé sé khdc. Tic 1a, thudt toan nhiim vu tién
quyén Igi cho “lng vién”.

- Thuat todn ap dung dudc cho ca nhing
triong hop s6 chang trai va s6 co gdi
khéac nhau.

Cho dén nhitng nim 1970, thuit toan chip

nhan tri hoan cua Gale va Shapley chi c6 y
nghia ly thuyét.

Ly thuyét thiét ké thi trudng

Alvin Roth la ngudi phat hién ra kha ning
ting dung to 16n cla thudt todn chip nhan tri
hodn. Roth chi ra ring quan diém “Gn dinh”
gitip ta hiéu duge khi nao thi trudng hoat dong
t6t, khi nao thi khong. Clng vdi cdc cong s,
Roth da két hop giita nhiing nghién ctiu thuc
té v6i nhitng thi nghiém kiém sodt dugc trong
phong thi nghiém, véi viée st dung tuong ty
trén mdy tinh dé kiém tra co ché hoat dong
cla thi trudng. Ho da hoan thién va phat trién
thuét toan cua Gale va Shapley, ap dung chung
dé dé xuit nhitng cd ché gitp thi trudng hoat
dong tot hon. Nhitng nghién ciu nay da tao
nén mot linh vuc mdi trong kinh té, dudc
goi 1a thiét ké thi truong. Trong 1y thuyét clia
minh, Roth stt dung ca nhing thanh tuu cia ly
thuyét tro chdi hop tac va bét hop tic.

Tt ndm 2003, nhing phuong an do Roth
va cdc cong su dé xuét ciing dude ap dung
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vao viéc tuyén sinh cla cdc trudng cong lap
& New York. K&t qua that in tugng: con
s6 khoang 30.000 hoc sinh khong duge hoc
diing nguyén vong hdng nam gidm xudng con
khoang 3.000. Nhiéu thanh pho khéc cing bat
dau dp dung thudt toan do, chdng han Boston
bt ddu dp dung tir 2005.

Nhitng nghién ctiu vé thiét ké thi trudng clia
Roth ciing dugc ap dung rong rai & nhiéu nudc
khéc, nhu Anh, Canada, Nhit, vi nhiing vin
dé dit ra ¢ d6 12 hoan toan tuong ty.

Nhitng cong trinh vé thiét ké thi trudng cua
Roth va Shapley khong chi lién quan dén
nhiing thi trudng hai phia, ma con ca nhing
thi truong mot phia. Nam 1974, Shapley va
Scarf nghién ctu nhing thi trudng mat phia,
trong dé ngudi tham gia c¢é nhiing tai san nao
d6 (chéng han nhiing 16 dét) ma ho mubn trao
déi v6i nhau khong thong qua viée tra tién.
Mo hinh nay con dude cai tién cho trudng
hdp ¢6 nhiing ngudi tham gia ma khong ¢o6
tai san gi! Shapley va Scarf chiing minh rang,
thuét toan chu trinh thuong mai hang dau (top-
trading cycle algorithm) cta Gale sé dua ra
duge mdt phan phdi dn dinh. C6 thé mo ta
thuit toan do nhu sau.

Xét mot tdp hop nhiing ddi tugng tham gia
trao ddi. Ta vé mdt mili én xudt phat tt moi
dbi tuong A va di dén dbi tugng B dang nim
gilt tai san ma A thich nhit. Lam nhu vay, vé
miit toan hoc, ta duge mot do thi hitu han ¢é
hudng. Trong mdi db thi nhu vy déu ton tai
it nhat mdt chu trinh. Khi d6 nhiing dbi tugng
ndm trong chu trinh sé trao d&i véi nhau, va ho
dudc loai ra ngoai hé thong. Qua trinh tiép tuc
cho dén khi khong con dbi tugng nao. Roth
va Postlewaite (1977) chiing minh ring ton tai
duy nhét mot phéan phdi 6n dinh.

Thudt todn trén day dude dp dung rit hiéu qua
G Anh trong vin dé diéu phdi viéc hién ting
ndi tang. Vi du, mot ngudi nao d6 mudn hién

thin cho ngudi than cda minh, nhung nhom
mdu cta ho khong hop. Khi dd, ho sin sang
hién cho ngudi khéc, véi diéu kién ngusi than
clia minh nhan dude qua thian thich hop. Néu
chi ¢6 hai céip nhu vay chi cin tién hanh bén
ca md dong thoi. Tuy nhién, vin dé phc tap
hon nhiéu néu khong tim ngay dugc mot cip
thich hgp. Diéu nay dan dén viéc phai thanh
lap nhitng trung tim diéu phdi, hoat dong trén
¢d s6 thudt todn vira md ta.

Két luén

Giai Nobel 2012 cua Roth va Shapley la
thanh tuu cta viéc két hop gita 1y thuyét
toan hoc (thudt todn chip nhén tri hodn cua
Gale-Shapley va thuét toan chu trinh thuong
mai hang dau cla Gale) véi nhing nghién
ctiu trong phong thi nghiém va thuc tién thi
truting (Roth va cdc cong su). Didu nay mot
lin nita minh chiing cho tiém ning tng dung
ctia nhing nghién cdu todn hoc truu tudng,
vi nhitng thanh twu dat dude véi sy phdi hgp
nhiing nghién ctru da nganh, mot xu hudng tét
yéu clia khoa hoc hién dai.

Su don gian va hiéu qua clia thuét toan chip
nhdn tri hoan cho chiing ta hy vong ¢6 thé tim
thdy nhirng dng dung ctia n6 trong thuc tién
Viét Nam. Vi du nhu trong viéc thiét ké co
ché tuyén sinh thé nao cho phu hgp vdi xa hoi;
thiét ké co ché hoat dong ctia Trung tim Diéu
phdi hién ting noi tang duge thanh 1ap céch
day khong lau.

Niim 2013, Trudng Pai hoc Thang Long da
dé xuit véi B6 GDDT mét phuong dn tuyén
sinh dua trén thuét toan chiap nhéin tri hoan.
Chudng trinh da dugc chay thit véi gia dinh
¢6 1.000.000 thi sinh (gin véi con s6 thuc té),
mdi thi sinh dé xuit 20 nguyén vong, va két
qua cudi cung duge cho chi sau 2 gid chay
mady tinh.
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Con kién ma leo canh da

Thdy gido lang

Khi lam Todn (lam bai tap cling nhu nghién cttu Todn), ta thudng phai
qua budc dy dodn két qua (trir nhting bai tap ki€u “Chiing minh ring...”
D€ du dodn, trudc tien cin thit v6i nhitng trudng hop “tdm thudng” nhit:
s6 di lidu it nhat, vi tri dic biét nhit,... Pidu nay “xua nhu Trai dic’!
Vay nhung thuc hanh né thé nao trong nhting bai todn cy thé thi khong
phéi bao git ciing don gian, n6 chi “cé vé don gian” sau khi da 1am xong
bai. Giong nhu nhiing nha “chién Iugc sau tran danh”, va clng gidng nhu
phén dong thiy gido, t6i sé thit phén tich “coéng doan: dyu doan - chiing
minh - khdi quat” qua hai bai toan don gian sau day.

Bai 1: Con kién ma leo canh da. Trén mor
canh cut cua cdy da co 2017 con kién (ching
biét chiing lam gima tdp trung dong thé). Anh
Pi muén diét dan kién dd, nén béi vao hai ddu
canh da thude diét kién, con ndo cham phdi
ddu canh la chét. Lii kién bi ddnh dong, bt
dau bo lung tung trén canh da, con thi vé phia
nay, con thi vé phia kia. Vén tinh ky ludt, mdc
dit ¢d bién nhing cdc con kién déu bo vii 16
dé rdt déu, méi phiit duge 1 mét, déng thoi khi
hai con bo tix hai phia ngige nhau gdp mdt,
moi con déu quay phdt lai vi 1iép tuc bo. Biét
rdng canh cut dai 2m, héi sau bao nhiéu ldu
ké'tir khi kién thdy déng, bét ddu bo, thi khéng
con con nao song sot?

Nhiéu kién qud, ma hé gap nhau lai quay diu
thi bao gid méi dén dau mit? Néu chi ¢c6 MOT
con thi sao nhi? Cit cho 1a né diing sét dau miit
bén trdi, bo sang bén phai, thi ciing chi séng
dude 2 phiit thoi. Néu c6 hai con, mot con
diing sat dau muit trdi va bo vé bén phéi, mot
con diing sat dau mdt phéi va bo vé bén trai.
Sau mot phit, ching gip nhau & gidta canh
da, 161 quay ngudc dau bo tiép. Ciing chi sdng
thém mot phiit nita!

Dy dodn: thoi gian sng sét ciia bdy kién
khong qua 2 phiit, du chi ¢ mét con, 2017
con, hay bao nhiéu con di nita! Néu ban bi
can, ma lai khong deo kinh, thi khi quan sit
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- dan kién d€ giai bai ndy, ban sé& phat hién ra

ngay du dodn ddy! VAn dé 1a ban khéng thé
nhin thdy nhiing con kién nhé bé quay dau
khi gip nhau, ma van tuéng con nio con niy

¢ déu “thing tién”. Ma di thang tién thi ¢6 bao
' nhiéu con van chi sau khong day 2 phit la
. hét sach!

1 Nhu vay, li kién ty quay di quay lai khi gip
! nhau nhung van ¢6 thé xem nhu chi ¢4 hai
4 loai: loai bo sang phai va loai bo sang trai

(theo cach cua anh chang cén thi quén kinh).
Va nhu thé, 16i giai clia bai todn 1a hién nhién.
Néu dan kién khong & trén canh da, ma & dudi
dét r6i bo lung tung thi bai todn khé hon nhidu
ddy. Tuy vy, d€ khong bi i tri vé viéc chiing
ctt hé gip nhau 1a quay dau, ta lai st dung
tudng “phén loai dan kién” nhu trén.

Bai toan 2. Kién bo trén ban cb. C6 mor
bdng 6 vudng don vi gom m hang, m cét, ma &
tam ciia mot s6 6 nao do cé mét con kién (co
thé co nhitng 6 khéng co con nao, va néu cé
thi chi cé mot con). O thoi diéim ban ddu (xem
la thoi diém 0) cdc con kién bdt ddu bo Song
song vdi mét trong cdc canh ciua bdng, téc do
déu, méi phiit bo dwgc 1 don vi dé dai. Khi
hai con kién bo theo hai hudng nguge nhau
ma gdp nhau, méi con déu quay mét géc 90°
sang phdi va tiép tuc bo. Khi ¢ nhiéu hon hai
con kién gdp nhau ciing liic, hodic khi hai con
bo theo hai hidng vuong goc gip nhau, méi
con cii tiép tuc bo ma khong doi hudng. Khi
mot con kién nao dé cham phdi canh ngodi
cung ciia bdang é vuéng, con kién do bi chét.

Xeét moi khd nang cd thé (tap hop cdc 6
vuong co kién lic xudt phdt, hidng bo ciia
moi con...), hdy xdc dinh thoi diém muén
nhdt co thé ma trong bdng con cé kién, hodc
chi ra truong hop ma vinh vién 16n tai kién
trong bdng.

Bai nay kho day! Ché thé ma né duge chon
lam bai C5 trong Shortlist ctia IMO niim 2011

(tic 1a bai ma theo danh gi cia ban soan dé,
c6 "cAp do khé thi 5" trong cdc bai TS hgp.
Nam d6 bai t6 hgp dude chon 14 C3). N6 kho,
vi kién dugc bd 4 hudng, chi khong phai hai
huéng nhu trén canh da. Da thé, khi thi quay
dau lic gdp nhau, khi lai khéng quay.

Tuy viy, néu ban di ndm viing y tudng giai
quyét bai 1 (1a bai quéa dé), thi bai nay xem ra
cling chéng c6 gi 1a kho!

Ta lai bat du véi tinh hubng "tim thudng".

Gié st chi ¢6 MOT con kién, lai diing & 6 tén

cung phia "d6éng-nam" ctia bang, va bo vé phia
. 1 ; g 5

tdy. Khi do sau (m — E) phut, khéng con

kién ndo trong bang. Tuy nhién, chua nén vdi

két Iuan 1a di c6 bao nhiéu con di nita, ching

g e e 1

cting khong ton tai sau thdi di€ém (m e E)

Ta xét tinh hudng c6 2 con kién: mét con &

géc dong-nam, bo vé phia tay, mot con & géc

tAy-nam, bo vé phia déng. Hai con gép nhau

8 diém gitta clia canh dudi ctia bang, tai thoi
. m—1 £ orcms .

diém (T) Sau dé mot con sdng thém
l o . . . g

dugc 3 phut nita, con kia quay 1én hudng bac
; Fo.o. i i

va song thém m — 5 phut nita. Nhu vy, kién

\ , 3
tdn tai trong bang dén phut thi 7’" ~ 1.

Kinh nghiém gidi bai 1 giip ta dy dodn ring,
du xuét phét ¢6 bao nhiéu con kién, & vi tri

N P "  3m
nao, bo the nao thi ciing sau khéng qua 5 1
phiit 1a khong con con kién nao sbng sét.

Ta xét hai con kién a va &, di hai hudng ngudc
nhau va gip nhau. Nguoi tinh mit sé thiy méi
con déu quay phai 90° theo quy dinh, nhung
ngudi khong tinh 13m ¢ thé nham 1a méi con
déu quay frdi 90°. Pbi vi ca hai ngudi, 16i
giai bai todn 1a nhu nhau. Vi thé, ngay tir dau,
¢6 thé quy dinh khi hai con bo hai chidu nguge
nhau ma gdp nhau, cd hai con ¢ thé hoic

T8p 186 7 Thang 7. 2017

Tap chi Pi 17




dong thoi quay phai, hodc dong thdi quay tréi
tuy y thich ctia chuing!

Gi4 thiét trén ddy khong lam thay d&i két qua
bai todn, nhung lai lam bai toan don gian di
nhiéu (tuong tu nhu trong trudng hdp "canh
da", ta xem cdc con kién c6 thé khong cin ddi
hudng). Nhu viy, ngay tlt diu, cic con kién c6
thé phén thanh hai loai: loai PN gdm nhiing
con kién ludn quay vé hudng déng hodc nam
khi gdp con dbi dau, loai TB gdm nhiing con
ludn quay vé tiy hodc béc trong nhiing trudng
hgp nhu vay.

Dé tinh thdi gian "tdn tai" ctia mot con kién,
ta cin xem né gip con "déi dau" lan cudi &
vi tri nao, sau do chi con xem khoang cach xa
nhét c6 thé it d6 dén canh ctia bang 6 vudng.

D€ thudn tién, ta chon mot hé toa d6 sao cho
cac dinh ctia bing 6 vudng cé toa dd 1an luot
1a (0,0), (m,0), (m,m), (0,m). RO rang tai
thdi diém ¢, cdc con kién DB déu di lam téng
cong ¢ budc bo sang phai hodc bo 1én trén,
do d6 da di ra khoi ving cic diém c6 toa do
{(x,y) :x+y <t+1}, cdc con kién TN déu
da bo khéi vung {(x,y) :x+y>2m—1—1}.
Nhu véy, tai thai di€ém ¢, cac cude "d6i dau"
chi ¢6 thé dién ra trong viing xdc dinh béi
{Cy)it+1<x+y<2m—t—1}.
Hoan toan tuong ty, ta c6 thé xem c6 hai loai
kién BT va DN (tdc 1a luén quay béc hoic tdy,
va quay nam hodc dong). Ly ludn nhu trén suy
ra ring, cdc cude "d6i dau” chi cé thé xdy ra
trong ving xdc dinh bdi {|x—y| <m—1t—1}.
Tom lai, tai thai di€m ¢ cac cude "dbi diu" chi
c6 thé dién ra trong viing xdc dinh béi
B(t) ={(x,y) 1 t+1<x+y<2m-1t—1}
U{lx—y| <m—r—1}.

Néu mot con kién nao dé hoan toan khéng gip
cudc ddi déu nao thi n sé chét sau khong qud

| 3m .
(m— E) < (7 — I) phut.

Minh hoa: Linh Rab

Bay gid ta gid st mot con kién DB c¢6 1in S
dbi dau cudi cling tai diém (x,y), thdi diém ¢. [N
Khi dé (x,y) € B(t), vanhu vy x+y >t + 1, \

x—y>—(m—t—1). Tirdé tacéd

(t+1)—(m—t—1)
2

—t4+1-2
— 2

Do tinh déi xiing, ta c6

x>

>t+1 i
Y= 7

Sau cude dbi dau cubi cling nay, con kién bo
thing dén canh ctia bang 6 vudng, va sbng
thém khong qua m — min{x,y} phit nita. Nhu
vily, tong thdi gian ma con kién "ton tai" trong
bang 6 vudng la khong vugt qua
t+ (m—min{x,y})
m
<t+m— (r+ | —-—)
2
3m

= e 1

2
Do tinh dbi xdng, uéc lugng trén ciing ding
cho céc con kién TN.

Két luén: trong moi trudng hop, cham nhét 13
. . 3m s . >
sau phuat thu L 1 sé khong con con kién

nao trong bang. Piéu nay khong phu thude sb
kién, cach phan b ciing nhu cach ma mdi con
kién bo trong bang.

Nhu da thiy, con kién leo "canh da 1 chidu"
la bai toén dé, nhung bo trén mit phang hai
chiéu thi da khong con don gian nita.

Cdc ban thit cho kién bo trong khdng gian ba
chiéu nhé, sé 1a bai todn réit hay diy. Con néu
14 "con kién trong khong gian n chiéu" thi da
1a dé tai nghién ctiu khong hé don gian.
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MOoi bai todn @é xudt (kém theo loi gidi) can duge néu ré la bai sdng tdc hay bai suu tdm
(néu la bai suu tdm, can ghi ro nguon) va phdi duge trinh bay trong mét file riéng (néu gui
qua dwong e-mail) hodc mét 1o gidy riéng (néu gii qua diong buu dién).
Bai gidi cho mdi bai todn cdn dwgc trinh bay trong mot file riéng (néu gui qua duong
e-mail) hodc mét 1o gidy riéng (néu giti qua duong buu dién).

b A e - “ 7. Rl . 2. - N e - T -, -, . ST
Nguoi dé xudt bai todn hodc giti bai gidi cho cdc bai todn trong muc “Thdch thifc ki nay
can ghi 16 ho, dém, tén va noi lam viéc/hoc tdp, sé dién thoai lién hé trén trang bai todn
hodic bai gidi. Néu la hoc sinh (hodc sinh vién) can ghi ré la hoc sinh [dp may (hodc sinh

vién ndm thit mdy).

e Cdc bai todn dé xudt da giti cho Chuyén muc khéng dirge cong bo hodc giti ddng o bat cit
noi nao khdc, khi chica co s dong y cua Tap chi Pi.

o Pi tin chic rang cdc l0i gidi da dicge ddng tai trén Tap chi cho cdc bai todn ctia “Thdch
thiie ki nay” chica hen da la nhitng 10i gidi tot nhat co thé cho cde bai todn do. Vi thé, Pi
rdt vui long don nhan tir ban doc nhiing 1oi gidi mdi tot hon, hay hon cho cdc bai todn da

o loi gidai dige dang tdi trén Tap chi.

Thach thirc ki nay
Danh cho cép THCS
P71. Tim tit ca céac sd thuc x sao cho trong 4
? 4 4 .
sOx2+4v/3, x2— —, X2+ — vax* +40V3, ¢6
% X
ding mot s6 khong phai la s6 nguyén.
Licu Thanh Ha (Kién Giang)

P72. Tim tit ca cic bd 3 sd nguyén duong
(a,b,c) thda man dong thdi cac diéu kién sau:

1/ a=b+[VAc—1];
2/ ab=c*+1.

(Vi x 1a sb thuc, [x] ki hiéu s& nguyén 16n
nhét khéng vugt qué x).

Ha Duy Hung (Ha Noi)

P73. Goi O, I, H tuong tng la tim dudng tron
ngoai tiép, tim dudng tron ndi tiép, truc tim
clia tam gidc nhon, khong déu ABC. Chiing
minh ring khong c¢6 dinh nao cia tam gidc
ABC nim trén dudng tron ngoai tiép tam
gidc OIH.

(Tam gidc nhon 13 tam gidc c6 tat ¢ cdc goc
trong déu 1a géc nhon).

Nguyén Thanh Giang (Tp. H6 Chi Minh) st.
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P74. Ngudi ta t6 tit ¢4 cdc canh va cdc dudng
chéo ctia mot 2017-gidc déu bdi k mau, sao
cho cic diéu kién sau dudc dong thdi thoa
man:

a) V6i moi mau x va véi mdi cip dinh A, B
cda 2017-gidc déu, hodc doan thing AB
dudc t6 bdi mau x, hoidc ton tai dinh C
(ctia 2017-gidgc déu) sao cho cic doan
thang AC va BC cung dudc td béi mau x;

b) V6iX,Y,Z1a 3 dinh d6i mot phan biét tuy
¥y cda 2017-gidc déu, tit ca cdc canh cia
tam gidc XY Z dudc to béi tbi da 2 mau.

Chitng minh ring k < 2.
(2017-gidc déu 1a da gidc ddu c6 2017 dinh).

Ha Thanh (Can Tho) st.

Dénh cho cép THPT

P75. Cho day s6 thyc duong (), thod mén
diéu kién:

artay+--+a,+a,41 < da,,

vGi moi n nguyén dudng.
Chitng minh ring

aytax+--+a, <ayyq,
vGi moi n nguyén duong.

Nguyén Dinh Toan (Paris, CH Phap)
P76. Cho tam giic ABC véi AB = AC # BC.
Goi 7 1a tam duang tron noi tiép tam gide do.
budng thing BI cit AC tai D; dUGng thang
di qua D va Vuong géc vii AC cat Al tai E.

Chu’ng minh ring diém déi xtmg vdi I qua AC
nam trén dudng tron ngoai tiép tam gidc BDE.

Nhom “TTTH” st

P77. Cho a,b,¢ 1a cdc s6 thyc duong. Chiing
minh ring

a b c 3

+ 5
o4 (b3 + c3)

c+a i a+b=2
Hoi déng thiic xay ra khi va chi khi nio?

Nguyén Vin Quy (Ha Nbi)
P78. Tim tit ca cdc sb nguyén n > 3 c6
tinh chat: Véi 2n sb thuc ay, ay,...,a, vi
by, by,..., b, tiy ¥, théa man didu kién

|ag| + b | = 1,

v6i moi k = 1,2,...,n, luon tdn tai n sb
X1,%2,...,X, € {—1;1} sao cho

Nhom “TTTH” st

P79. Cho s6 nguyén n > 1. Gia s p, g la céc
s nguyén duong 1é thda man dong thoi céc
didu kién sau:

I/ 1<p,g<2"

kpm kqm 4
2/ cos (%) - COS (%) < 0, v6i moi so
nguyén duong 1€ k.

Chitng minh ring p + g = 2",
Vii Thé Khoi (Ha Noi)

P80. C6 2017 nguvi tham du mét Festival
quéc té. Biét li"mg trong mdi nhém tiy y gdbm
7 nguf(n (trong s6 2017 ngudi vita néu) déu cé
t6i da 12 cap quen nhau. Hoéi, trong Festival
¢6 thé ¢6 tdi da bao nhiéu cdp quen nhau ?

Nguyén Khéiic Minh (Ha Noi)
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Gidi bai ki trudc

P41. Tim tat cd cdc cip s6 nguyén duong
(a,b) thda man ding 3 trong 4 diéu kién dudi
day:

llca=3b+9;

2/ a+ 6 chia hét cho b;

3/ a+2017b chia hét cho 5;

4/ a+7b1a sé nguyén tb.
Lai giai (theo y tudng gidi ciia ban Catherine
Doan, ldp 6, truong Bessborough, Moncton,
NB, Canada).
Gia st (a,b) 12 ciip s6 nguyén duong thoéa man
yéu cau dé bai.
Ta c6 cac Nhan xét sau:
Nhdn xét 1. (a,b) khoéng thé théa man ddng
thdi cdc diéu kién 1/ va 4/,
Thét véy, gid st ngudc lai, (a,b) thda min
dong thdi 1/ va 4/. Khi d6, phéi c6

a+7b=(5b+9)+7b=12b+9

1a s6 nguyén t6; day la diéu vo 1, vi 12b+9
16n hon 3 va chia hét cho 3.

Nhdn xét 2. (a,b) khong thé théa man ddng
thoi cdc diéu kién 3/ va 4/.

That vay, gia sit nguge lai, (a,b) théa man
dong thai 3/ va 4/. Khi do, phai co

a+2017b = (a+7b) +2010b

chia hét cho 5.

Suy ra, a + 7b chia hét cho 5, mau thuin véi
a+7b 1a s6 nguyén t6, do a +7b > 5.

Tur hai Nhan xét trén, hién nhién suy ra (a,b)
khong th¢ théa mén 4/, vi néu ngudge lai thi
(a,b) chi c6 thé thda min t6i da 2 didu kién
(2/ va 4/), trdi véi yéu ciu cta dé bai.

Nhu vay, (a,b) théa man déng thai 1/, 2/ va
3/.

Tir 1/ va 2/, suy ra

a+6=(5b+9)+6=5b+15

chia hét cho ». Dan t6i, 15 chia hét cho b.
Suy ra, b € {1;3;5;15}. (%)

Tir 1/ va 3/, suy ra

a+2017b = (5b+9) +2017b
=5(404b+1)+2b+4

chia hét cho 5.

Dan t6i, 2b + 4 chia hét cho 5. Két hop didu
nay véi (), ta duge b = 3.

Do d6, a =5b+9 =24,

Bing céch thd lai truc tiép, d& thiy cip sb
(24, 3) thda mén dong thai cac didu kién 1/,
2/, 3/ va khong théa man diéu kién 4/ ciia dé
bai, vi 24 47 x 3 = 45 khong 1a s6 nguyén té.

Vay, (24, 3) 1a cap s6 duy nhit théa man yéu
cAu dé bai.

Nhan xét.

1. Luu y ring, cip s6 (24, 3) la két qua cida
mach suy ludn logic dang “suy ra”, xuit phit
tir gid thiét cdp (a,b) thda man yéu ciu dé bai,
ma khong phai dang “khi va chi khi”. Vi thé,
viéc kiém tra sy théa min, khong théa man
cdc diéu kién dé bai ctia ciip sb (24, 3) (goi
van tat 1a “shit lai”) 1a didu cin thiét, bit budc.
2. Cac ban Nguyén Hdi Nam (16p 8A6, trudng
THCS Céu Gidy, Quéan Cau Gidy, Tp. Ha Noi)
va Nguyén Tén Tai (16p 11A, trudng THPT
chuyén Quang Trung, tinh Binh Phuéc) cé
y tudng giai gidng y tudng gidi clia 16i giai
trén; tuy nhién, 15i gidi clia ci hai ban déu
chua hoan chinh, vi thiéu phan “thit lai”. Pay
cung la nhugce di€m chung cia tit ca céc 10i
gidi ma Toa soan da nhén dugc (ban Catherine
Doan c¢6 kiém tra lai diéu kién 4/). Ciing véi
nhude di€m nay, hau hét cdc 15 giai ma Toa
soan nhén dugdc con c6 mot nhuge diém chung
khdc. D6 1a sy thiéu chuin xic trong dién dat
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céc suy ludn logic, khi dung thuat ngtt “ding
- sai” dé dién dat su thda man hay khong thoa
main cdc didu kién ctia d& bai; ching han, tit
hai Nhan xét 1 va 2 rit ra két luan “diéu kién
4/ khong ding” 1a mot dién dat sai.

3. Ngoai ba ban Catherine Doan, Nguyén Hai
Nam va Nguyén Tin Tai, cdc ban Nguyén
Quang Minh (16p 8 trusng THCS Nguyén
Binh Khiém, Tp. Bién Hoa, tinh Dong Nai),
Chu Thi Thanh (16p 9EL, truong THCS Vinh
Tudng, huyén Vinh Tudng, tinh Vinh Phuc),
Dodn Quang Tién (10A1, truong THPT Phu
My¥, huyén Tin Thanh, tinh Ba Ria - Ving
Tau), Ldm Nhut Thinh (16p 10CTI1, trudng
THPT chuyén Lé Hong Phong, Tp. HO Chi
Minh) va hai ban khuyét danh cing 1ap luin
ding dé tim ra “néu (a,b) la cdp s6 thoa man
yéu ciu dé bai thi (a,b) = (24,3)”. Ngoai trit
ban Tién, tit ci cdc ban con lai déu dya trén
Nhan xét 1 (trong 15i giai néu trén) dé tim ra
cip (a,b) thong qua viéc xét 2 trudng hogp:
(a,b) théa man dong thai céc diéu kién 1/, 2/,
3/ va (a,b) thoa man dong thai cdc diéu kién
2/, 3/, 4/.

Nguyén Khac Minh

P42. Hoi c6 thé chon ra téi da bao nhiéu so i

2017 s6 nguyén dudng diu tién, sao cho tong

1ap phuong ctia hai s6 bat ki trong cdc s6 dugc

chon ra 1a mét s6 khong chia hét cho 4?

Lui giai (phong theo [0i gidi ctia ban Nguyén

Quang Minh, Idp 8, truong THCS Nguyén

Binh Khiém, Tp. Bién Hoa, tinh Péng Nai).

Dé thiy, véi a 1a s6 nguyén dudng, ta co:

+ Néu a 14 s6 chin (tic a chia hét cho 4 hoic
chia 4 du 2) thi a® chia hét cho 4; (1

+ Néu alas6 1é (tic a chia 4 du | hoic chia 4
du 3) thi @ chia 4 du 1 (néu @ chia 4 du 1)
hoidc @ chia 4 du 3 (néu a chia 4 du 3). (2)

Xét mdt cdch chon bat ki mot s s6 thda man
yéu cau dé bai, tif 2017 s6 nguyén duong dau

tién. Gia stt s6 s6 dugc chon la n (n > 2) va
trong dé ¢6 m sb chan, k s 1.

Do t3ng 1ap phuong ciia 2 sd bit ki trong n
s6 dude chon khdng chia hét cho 4, nén i (1)
va (2) suy ra, v6i a.b 1a hai s6 nguyén duong
thy y trong n s0 d6, ta sé ¢ hodc a,b khac tinh
chén 1&, hoidc a, b cung 1é va dong thdi c6 cuing
s& du khi chia cho 4. Tur d6, do trong 2017 sb
nguyén dudng dau tién c6 505 s6 chia 4 du 1
va 504 sb chia 4 du 3, nén suy ra ta c6:
+ m < 1 (vinéu m > 2 thi trong n s6 dugc
chon ton tai 2 s6 cling chin);
+ k < 505 (vi néu k > 506 thi trong n b
dudc chon ton tai 2 s6 cling 1é va dong
thai ¢ sb du khac nhau khi chia cho 4).

Nhu vay, n = m+k < 1 +505 = 506.

Dé théy, tir 2017 s6 nguyén duong diu tién,
chon ra 506 s& gdm 505 s6 chia 4 du 1 va mot
s6 chén (tuy ) ta sé c6 506 sb thoa man yéu
ciu dé bai.

Vay, ¢6 thé chon ra tdi da 506 so tir 2017
s6 nguyén duong dau tién sao cho tong lap
phuong ciia hai s6 bat ki trong cdc s6 duge
chon 1a mét s6 khong chia hét cho 4.

Nhén xét.

1. Nham gitip cic hoc sinh THCS chua lam
quen véi cdc kién thiic co ban vé dong du tién
theo doi loi giai, trong 101 gidi trén, ki hiéu
ddng du khong dudc st dung trong viée dién
dat cac 1ap luan toan hoc co lién quan.

2. Két qua quen thudc sau day da dugc si
dung dé tim sb cdc s6 chia 4 du 1 va s6 cac 56
chia 4 du 3, trong 2017 s6 nguyén duong dau
tién: “Cho m. k. n la cdc s6 nguyén dicong, vii
1 <m <k <n. Kihiéus lasé cdc so nguyén
duwong chia k die m, trong n s6 nguyén diong
dau tién; ta co:

n—m-k
s= | ——|.
k
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([x] ki hiéu s6 nguyén lon nhdt khong vugt
qud x).”

3. Cac ban Catherine Doan (18p 6, trudng
Bessborough, Moncton, NB, Canada), Chu
Thi Thanh (16p 9El, trusng THCS Vinh
Tuong, huyén Vinh Tuong, tinh Vinh Phuc),
Ldam Nhut Thinh (16p 10CT1, truong THPT
chuyén L& Hong Phong, Tp. H6 Chi Minh) va
mot ban khuyét danh co y giai ding. Loi giai
ctia cdc ban, néi chung, gdbm 2 phan: phén 1
xdc dinh diéu kién d€ tong lap phuong cla
hai sb nguyén duong khong chia hét cho 4;
phén 2, dua trén két qua phan 1, chi ra cach
chon cu thé dé c6 nhiéu nhét céc sd thda mén
yéu ciu dé bai. Trong phan 2, 1dp ludn cia
cdc ban con mang tinh cam nhén tryc quan;
cdc ban chua lap luan (ching minh) dudc mot
cdch chit ché, vé& miit todn hoc, tinh tdi da clia
s6 cdc s6 dudc chon ra. Trong I5i gidi trén,
dé€ ching minh cé thé chon ra nhiéu nhit 506
s, ta 1ap luan s6 sb thoa man yéu cau dé bai
khong thé vudt qua 506, sau dé chi ra cach
chon 506 sb théa man yéu cau dé bai. Day la
phuong phap lap luin logic thong dung trong
viéc gidi cdc bai todn dang tim gid tri 16n nhat
cua mot dai lugng nao do.

Luu Thanh Ha

P43. Cho a.b,c 1a ba s6 thuc théoa man diéu
kién @ 4+ b? + ¢*> = 3. Chiing minh bét dang
thuc sau:

(2—a)(2-b)(2—c) > abc.

Hoi dang thiic xay ra khi va chi khi nao?

Loi giai (ciia tdc gid bai todn).

Nhan thiy, néu (a,b,c) 1a bo sé thda man dicu
kién dé bai thi (|al, |b|, |c|) cling 1a bd sb thoa
man diéu kién dé bai. Hon nita, ¢ bat ding
thitc can chitng minh, khi thay a,b,c¢ tudng
ung béi |al, |b|.|c|, gid tri cha vé trai khong
tang va gid tri ctia vé phai khong gidm. Vi
thé, d€ gidi bai da ra, chi cAn ching minh bit

ding thic & dé bai vai diéu kién a, b, ¢ > 0 va
a*+b*+¢* =3.

Dé thiy, trong 3 sé a,b,c luon ton tai 2 6
cung khong 16n hon 1 hodc cing khéng nhd
hon 1. Khong mét tng quat, gia st 2 s6 do la
a, b. Khi do, ta co:

(a—1)(b—1) >0,
hay 1 +ab > a+b.
Do do
(2—a)(2—b)=4—-2(a+b)+ab
>4 —-2(1+ab)+ab
=2—ab. (1)

Tit rang budc dbi véi a, b, ¢, theo bit dang thiic
Cauchy, ta co:

4= (a®>+b*) + (c* +1) > 2ab+2c.

Suyra2 >ab+c. (2)
Tue (1) va (2), suy ra

2—a)2—-b)>c>0. (3)
Tt (2), tac6 2 — ¢ > ab > 0. 4)

Nhén (3) va (4), vé véi vé, ta dudge bat dang
thitc cén chiing minh theo yéu cau ctia dé bai.
Ping thiic xay ra khi va chi khi diu bang xay
ra dong thoi & tit ca cic bt ddng thic da
néu trén.

Vi thé, déng thic xdy ra khi va chi khi
a=b=c=1.

Nhan xét.

Céc ban Nguyén Minh Hing (16p 9B, trudng
THPT chuyén Ha Noi - Amsterdam, Tp. Ha
Noi), Trdn Tién Manh (16p 11A1, trudng
THPT chuyén, DH Vinh), Dodn Quang Tién
(16p 10A1, trusng THPT Phua My, huyén Tan
Thanh, tinh Ba Ria - Ving Tau) va mot ban
khuyét danh c6 131 giai ding.

~ A ’ A
Vo Quoc Ba Can
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P44. Cho tam gidc nhon ABC, véi AB < AC,
noi tiép dudng tron (O). Ti€p tuyén tai A cla
(0) cét BC tai T. Goi H la hinh chiéu vuéng
géc clia A trén OT . Puong tron ngoai tiép tam
gidc TBH cat (0) tai diém thi hai D khéc B.
BD cit TO tai K. Chiing minh riing

HT _,KT
HO “KO’

Loi giai (duwa theo 15i gidi ciia ban Tran Vii
Duy, Tp. Ho Chi Minh).

Goi I 13 tam dudng tron ngoai tiép tam gidc
TBH.

Goi N la giao diém ctia OI va BD.

Vi BD la diy cung chung cta (7) va (O) nén
OI 1 BD tai N, hay BN L OI. (1)

Vi TA tiép xuc véi (O) tai A nén tam gidc TAO
vuong tai A. MaAH 1 TO nén

OH - OT = OA?.
Tit d6, vi OA = OB nén OH - OT = OB%. (2)

Suy ra OB la tiép tuyén ctia dudng tron (/)
ngoai tiép tam gidc TBH. Do d6 OB L BI. Vi
thé, OBI 1a tam gidc vuong tai B. Két hop diéu
nay voi (1), suy ra

Tir (2) va (3), suy ra ON - Ol = OH - OT. Do
d6 INHT 1a tif gidc ndi tiép. Vi thé

/HNO = 180° — /ZHNI = ZITH.  (5)

Tit (4). suy & IN IT
(4), suy ra T =10
Do d6 AINT ~ AITO (c.g.c). (6)

Tix (5) va (6), suy ra
ZINT = ZITO = ZITH = ZHNO.
Do do

ZTNB =90° — ZINT =90° — ZHNO
= /HNB.
Suy ra NB la phén giac trong cua goc ZHNT.

Ma NO L NB nén NO la phan giac ngoai ctia
goc ZHNT ..

Tit d6, vi T, H, O thiing hang va NB cit TO tai
K, suyra

KT or
KH OH
Do d6
HT _OT KT | _KI—KH
HO OH KH KH
KT —KH-+HT 2KT
~  KHt+HO KO

Nhén xét.

Céc ban Truong Manh Tudn (16p 11 Toén,
truong THPT chuyén KHTN, PHKHTN -
PHQG Ha Néi) va Trdn Tién Manh (16p 11
Toan, truong THPT chuyén, PH Vinh) cling
c6 101 giai ding.

Tran Quang Hung

P45. Cho hinh thang ABCD c6 hai ddy la AB
va CD, CD = 2AB. Goi P 1a trung diém cua

ON-OI — OB 3) CD. Trén céc dudng thang BC,AD, lay cdc

) 5 diém M,N tuy y (M € BC,N € AD). PA cit

IN-10=1IB"=1IT". () DM tai R va PB cit CN tai Q. Céc dudng tron
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(PAB) va (PQR) cat nhau tai diém thi hai X
khac P. Trén dudng tron (PQOR), lay diém Y
sao cho PY || OR. Goi H la tryc tim cla tam
gidc PAB va goi K 1a diém doi xiing véi H qua
QOR. Chiing minh ring XK L XY.

Loi gidi (dua theo loi gidi cia nhom ban
Nguyén Hoang Piic, Trinh Hoang Hiép va
Nguyén Tan Tai, ldp 11A, truong THPT
chuyén Quang Trung, tinh Binh Phudc).

Trudc hét, ta chiing minh B8 dé sau:

B6 dé. Cho tam gidc ABC néi tiép dudng tron
(0); H la truc tdm cta tam gidc do. M la
mdt diém thude (0). A’,B',C’ theo thit tu 1a
hinh chiéu vudng goc ctia M trén BC,CA,AB.
E,F theo thit tu 1a diém dbi xing clia M qua
AC,AB. Khi do
1. A’,B',C’ thing hang va E,H,F thing
hang.
2. Pudng thang di qua 3 diém A, B',C’ song
song véi duong thing di qua 3 diém
EHF.

Chuing minh.

Trong phén trinh bay duéi diy, ki hiéu XYZ
chi dudng thing di qua ba diém thang hang
X,Y,Z; Ryy(Z) ki hiéu diém d6i xiing clia Z
qua XY,

1) Vi A’ B’ C’ theo thii ty 12 hinh chiéu vudng
goc clia M trén BC,CA,AB nén cic bd bon

diém M,A’, B',C va M,A’, C'.B la cic bo 4
diém cung thudc mot dudng tron.

Do doé
(AB,A'C") = (A'B',A'M) + (A'M ,A'C")(mod 1)
= (CB',CM) + (BM,BC")(mod 1)
(viCe (A'B'M)vaBe (A'C'M))
= (CA,CM)+ (BM,BA)(mod )
(ViA€CB vaA e BC')
= (BA,BM) + (BM,BA)( mod r)
(viB € (CAM))
= (BA,BA) =0(mod ).

Vi viy A, B',C’ thang hang.
Dé théy

(HA,HB) = (CB,CA)(mod )

(Vi HA L CBva HB L CA)
(MB,MA)(mod r)( vi M € (ABC))
(FA,FB)(modm)( vi F' = Rsp(M)).

Il

Do d6 A, B, H,F cing thudc mot dutng tron.

Tuong tv A,C,H,E cung thuoc mét duong
tron. Vi vy
(HE,HF) = (HE,HA)+ (HA,HF)(mod )
= (CE,CA) + (BA,BF)(mod r)
(ViC e (HEA) va B € (HAF))
= (CA,CM) + (BM,BA)(mod )
( viM = RAC(E) — RAB(F))
= (BA,BM) + (BM,BA)(mod r)
(Vi B € (CAM))
= (BA,BA) = 0(mod ).
Do d6 H,E, F thang hang.
2) Chi ¥ rang B',C’ theo thii ty 1a trung di€ém
clia ME,MF, nén theo két qud phan 1, suy ra
A'B'C’ || EHF.

Trd lai bai todn.
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Goi Z la giao diém cta HK va YP;T la
diém dbi xing ctia X qua QR;P',Q',R’ theo
thit ty 14 hinh chiéu vuong géc ciia X trén
OR,RP, PQ.

Dé thiay X,Q,P R
dudng tron.

cung thudéc mot

Y]

Theo phén 1 ctia B8 dé, P, O, R’ thang hang.(2)

Theo phan 2 cta B6 dé, P'Q' || HT. 3)

Vi P’X va HK clng vudng géc véi QR nén
P'X || HK. 4)

Dé thay
(YZ,YX)= (YPYX)(modr) (ViPeYZ)

(

(

(OR',0X)(modx) ( viR' € QP)
= (P'R',P'X)(mod 1) ( do (1))
(P'Q',P'X)(mod ) (do (2))
(

(

(

Il

It

HT ,HK) mod 7) (do(3) va (4))
= (KH,KX)(modr)

Vi K = Rpo(H) va X = Rpo(T))
(KZ,KX)(modnr) (viZ € KH).

Do d6 K, X,Y,Z cung thudc mot dusng tron.
Két hgp véi ZK L ZY, suy ra XK | XY.

QP,0X)(mod7) (vi Q € (YPX))

Nhén xét.
1. i gidi néu trén cho thiy, khong cin (6 cée
gia thiét “ABCD la hinh thang, CD = 2AB, P
1a trung diém ctia CD”, vAn c6 thé chiing minh
dudgc két ludn cta bai toan. Néi cach khéc, céc
gia thiét d6 1a céc gia thiét thira.
2. Sau khi ludc bd céc gia thiét thira néu trén,
bai todn ¢6 thé dugc phat bi€u lai nhu sau:
“Cho tam gidc PAB. R va Q, tuong ving, la cdc
diém tity ¥ trén cdc canh PA,PB. Cdc duong
tron (PAB) va (PQR) cdt nhau tai diém thit
hai X, khdc P. Trén duong tron (PQR), ldy
diém Y sao cho PY || OR. Goi H la truc tdm
ctia tam gidc PAB va goi K la diém doi xiing
vdi H qua QR. Chiing minh rang XK 1 XV.”
3. Loi gidi cia mdt s& ban khong hoan chinh
do chi diing véi mot sé thé hinh nhét dinh
(trong s6 cac thé hinh c6 thé, théa man céc
gia thiét cta dé bai).

Nguyén Minh Ha
P46. Cho da thiic P(x) véi hé s6 thuc, bac n
va ¢6 n nghiém thyc déi mét phan biét (n > 2)

a) Chiing minh riing da thifc
Q(x) = P(x) + P'(x)
cling cé n nghiém thyc déi mdt phén biét.
b) Goi a; < ap < -+ < @, la cac nghiém
cia P(x) va by < by < -+ < b, la
cic nghiém cia Q(x). Chiing minh rang
min (a1 —a;) < min (b —b;).
19‘5"—1( 1) < rg;gml( i+1 = bi)
Loi giai (cila tdc gid bai todn).
a) Khong mit tdng quat, c6 thé gia sit P(x) cé
hé s6 cao nhit bing 1.

Viay,aa,...,a, la cac nghiém ctia P(x) nén
Px)=(x—a))(x—a2) - (x—ay)

Do do

O(ai) = P'(a;)

= (ai—al)'"(a!"ai—l)(af*af—?—l)"'(ai—‘
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Via; < ay < - <a,nén ti (1) suy ra day
Q(a1),0(az),-..,Q(an) la day dan dau.
Vi vay, gilta a; va aiy1 ,i=1,n—1,co it nhét
1 nghiém cia Q(x).
Hon ntia, ta co:
_ Néu n chin thi Q(a;) < 0 va
lim Q(x) = +oo; do dd, Q(x) c6 it
H=>—c0
nhét 1 nghiém thudc (—eo,a;).
- Néu n 1€ thi Q(a) > 0 va
lim Q(x) = —oo; do d6 Q(x) co it
n——oo
nhét 1 nghiém thudc (—oe,a).
Ti cdc lap luan trén diy, hién nhién suy ra
Q(x) c6 n nghiém thyc phan biét.
b) Gia st ngugc lai, ton tai j sao cho
bj—H —bj < 151%11171([1”' — a,-).
Do bj,bj;1 la nghiém ctia Q(x) nén

P'(bj)  P'(bjy1)

- =1, 2
P(b;) P(bjt1) @
Ta co: P ) B o
.o
P(x) B l;x_a, )
Xét ham sb f(x) = ];((:)) trén R\ {a; a2;
vihydn}, TUE(3), taco
" B n 1
fx)= ; (X——a;‘)zl

Suy ra ham f£(x) nghich bién trén mdi khoang
xac dinh.

Do d6, tir (2) suy ra ton tai k € {1;2;...;n}
sao cho bj <ap < bj+1.

Tir gié thiét phan chiing, suy ra
aitr1—ai > bjy1 — by,
véimoii=1,2,..,n— 1. Do dé6

4

bj—a;>bji)—air,

voimoii=1,2,...,n—1.

Nhin thiy, véi moi i < k — 1, ca hai vé ctia (4)
déu duong; véi moi i > k, cé hai vé clia (4) déu

am. Vithé, véimoii=1,2,...,n—1,tacéd
1 1
b‘,'—a,- bj+l —GH_].
Tu do, véi luu y ail) ' ey
j— dn bj—H —daj
suy ra
P'(b) &1 1
o) 1,
P(b;) Hbj—ai bj—ay
n—1 1 1
<
b —aiv1 bjni—a
_ Pbjn)
P(bjt1)

mau thuan véi (2).

Vi viy, gia stt phan chifng 12 sai va ta c6 diéu
phai ching minh.

Nhan xét.

1. St dung dinh 1y Rolle, ta c6 thé chiing minh
kha dé dang Q(x) ¢6 n nghiém thuc, trong do
c6 n — 1 nghiém phén biét, nam xen ké voi
cac nghiém cta P(x). Tuy nhién, chiing minh
nghiém con lai khdc tit cé n — 1 nghiém do thi
khéng don gian.

2. bay la mot bai todn khé. D€ gidi nd, phii
biét két hop nhuin nhuyén cac kién thic dai
s6 va giai tich, trong d6 c6 tinh chéat co ban
sau day:

“Néu da thitc P(x) bdc n cé n nghiém thuc
phdn biét x1,x3,...,x, thi
P(x)=alx—x))(x—x2) (x—xp)
Pz 1
P(x)  x—x

] bRl
o

va :
X=Xy

e )

3. Bai da ra 1a mot bd dé quan trong trong 15i
giai bai todn 6, ngay thi thi hai ctia Olympic
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Toan hoc sinh vién thé gidi, t6 chic tai
Blagoevgrad, thing 8 nam 2007. Bai toan do
nhu sau:

“Cho f # 0 la mét da thiic véi hé so thie. Binh
nghia day da thiic fo, f1, fa,... bdi:

fo=fVvafor1=fotf, voimoine N.

Chitng minh rang ton tai 56 nguyén dwong N
sao cho vdi moi n > N, tdt cd cdc nghiém clia
f déu thue.”

Y tudng gii 1a sit dung bd dé (tic bai da ra)
dé chiing minh bang quy nap theo bac cua f
riing f, sé cé n nghiém thuc phéan biét, néu n
du 16n.

Mo&i ban doc thit stic v6i bai todn vita néu trén.
4. Tinh dén thai diém Tap chi 1én trang, Toa
soan khong nhan duge mot 10i giai ding nao
tir ban doc.

Tran Nam Diing
P47. Tim s6 thuc k bé nhét sao cho vi moi bo
ba sb thuc khong am a, b, ¢, ta ludn co
abe+k((a—b)?+(b—c)*+(c—a)*)+2
>a+b+ec.
Lui giai (ciia nhém ban Nguyén Hoang Diic,
Trinh Hoang Hiép, Nguyén Tan Tai, Idp 11A

truong THPT chuyén Quang Trung, tinh Binh
Phudc).

Ki hidu (1) 1a bt ding thiic di néu trong dé
bai.

Gia st k 12 sb thuc sao cho bit dang thic (1)
dung véi moi bd ba s6 thuc a,b,c > 0.
Trong (1), thay a = 0,b = ¢ = 2, ta dugc
2+ 8k > 4.
|
Suyrak > -.
uyrakz> -

la gid tri nho nhat

ESYI

Ta s€ ching minh k =

can tim, tifc chiing minh véi moi bd ba sb thuc
khong am a, b, c, ta luén co

abe+2+ (- B2+ (b= + (e~ a)?)

4
>a+b+c
hay
@ +b*+c* +2abc+ 4

>ab+bc+ca+2(a+b+c). (2)

Xét 3 sb a(b—1)(c—1), b(c— 1)(a—1),
cla—1)(b—1),tacéd

alb—D(c—1)-blc—1)(a—1)-c(a—1)(b—1)

= abc(a—1)*(b—1)*(c—1)?
> 0.

Suy ra ¢ it nhat mot trong 3 s6 néu trén khong
am. Khong mét tdng quat, gia st

a(b—1)(c—1)>0.
Khi dé, ta c6 abc > a(b+c—1).

Do viy, bét ding thiic (2) sé dude ching minh,
néu ta chiing minh duge

@+ +c+2ab+c—1)+4
> ab+bc+ca+2(a+b+c)

hay

a* —(4—b—cla+b*+c?—bc—2(b+c)+4
>0 (3)

véi moi a,b,c > 0.

Dé théy, vé tréi ctia (3) dugc bién doi thanh

2
3
(a_2+1)+c) “LZ,(bﬁC)z'

2

Vi thé, (3) ludn ding véi moi a,b,c va do do,
v3i moi a,b,c > 0.

LT a4 ooy i
Viy k = 1 la gid tri can tim, theo yéu cau cua
dé bai.
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Nhén xét.

1. D€ chiing minh trong 3 s a(b—1)(c—1),
b(c—1)(a—1),c(a—1)(b—1),c6 it nhat mot
s6 khong 4m, ngoai cach da néu trong 15i gidi
trén, con c6 thé 1ap ludn nhu sau:

“Theo nguyén ly Dirichlet, trong 3 s6 a,b,c
phii ¢6 hai s6 nim clng phia dbi véi 1
(nghia 13, hodc cung khong vudt qua 1 hoac
cung khong nho hon 1). Suy ra, trong 3 sO
(b 1)(c—1), (c—1)(a—1), (a—1)(B—1),
¢6 it nhit mot sé khong am. Tu day, két hop
vGi gia thiét a,b,c > 0, ta sé thu dugde diéu
mudn ching minh.”

2. B€ ching minh (3), ngoai cdch gom binh
phuong ding nhu trong 16 gidi trén, ta con co
thé ching minh bing cich coi bi€u thic & vé
trai ctia (3) nhu mot tam thic béc 2 ddi véi a
va xét ddu biét thic ctia tam thic do.

3. Theo ban Nguyén Hiu Théng ( 16p 11A1,
truong THPT chuyén Phan Boi Chéu, tinh
Nghé An), bit déng thic (2) con ¢ thé duge
ching minh bing céch sit dung bt ding thitc
Schur béc 3.

Bit déng thiic Schur bac 3 duge phdt biéu nhu
sau:

“Vigi moi bé 3 s thuc a,b,c >0, ta ludn cé

@ +b* + ¢ +3abc
> a*(b+c) +b*c+a)+c(a+b).

Ddéu béng xdy ra khi va chi khi ba bién nhdn
cdc gid tri bang nhau hodc mot bién bang 0,
hai bién con lai nhdn gid tri bang nhau.”

Trong cdc bét ding thic bac 3 cta 3 bién
khong am, bt déng thic Schur la mot bt
ding thiic manh, c6 nhiéu tng dung. Ngoai
cach viét néu trén, bat dang thic Schur bic 3
con c6 mot s6 cach viét thong dung khic dudi
day:

(i) ala — b)(a — ¢) + b(b — ¢)(b — a)

+c(c—a)(c—b)=>0.

(ii) (b+c—a)(c+a—b)(a+b—c) <abc.
(iii) (a+b+c)®+9abc
> 4(ab+be+ ca)(a+b+c).

Bét déng thiic (i) ¢6 thé dugc chiing minh mot
cdch don gian nhu sau:

“Do tinh dbi xiing, ta ¢6 thé gia sita > b > c.
bita—b=x,b—c=ytacéxy=>0. Bat
ding thic can chiing minh duge viét lai thanh
ax(x+y) —bxy+cy(x+y) > 0. (%)
Dé thiy
(*) < ax® + (a —b+4c)xy+cy? > 0.

Bét ding thitc cudi cing hién nhién ding va
do do () dudc chiing minh.”

Dang (i) cho phép tdng quat hod bét dang thitc
Schur béc 3 thanh:

d"(a—b)(a—c)+b"(b—c)(b—a)
+c"(c—a)(c—b) > 0.

4. Ngoai cic ban Nguyén Hoang Piic, Trinh
Hoang Hiép, Nguyén Tan Tai va Nguyén
Hitu Thing c6 18i gidi tot, cdc ban c6 tén
sau ddy cling co 181 giai dung: Dodn Quang
Tién (16p 10A1, trudng THPT Phi My, huyén
Tan Thanh, tinh Ba Ria - Ving Tau), Trdan
Tién Manh (16p 11A1, truong THPT chuyén
DH Vinh) va Nguyén Vian Truong (16p 11.7,
trusng THPT Binh Hung Hoa, Quan Binh
Tan, Tp. H6 Chi Minh).

Tran Nam Diing

Loi ban.
Nt e ~ ~ P A A 1 ~ ~
Tir 101 giai néu trén co the thay k = a cling la
56 thuc nhd nhat sao cho bit dang thiic da néu

trong bai P47 luon diing vdi moi bo ba s thuc
a,b,c ma abe > 0.

Nhom TTTH
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P48. Tim tit ca cdc sb nguyén n > 2 va tat cd
cac bd n s6 nguyéna; < ay < -+ < a, sao cho
da thiic

Sx)=(x—a)(x—az)-- (x—an)—3

phén tich dudc thanh tich ctia hai da thic khac
hing, vdi hé s& nguyén.

Loi giai (dira theo loi gidi ciia tdc gid bai
todn).

Gidsin>2via <ay<-- <a,lacic sb
nguyén sao cho ta c6 phan tich

I

Stoe )= H(xﬁa,-) —-3=G(x)-H(x) (1)
i=1
trong d6, G(x) va H(x) la hai da thic khéc
héng, vdi hé sb nguyén.

Khong mét téng quat, gié st degG > degH.
R4 rang, hé s6 cao nhét clia G(x) va H (x) phéi
cting bing 1, hoiic cling bing —1. Hién nhién,
c6 thé coi ca hai hé s6 d6 cung bang 1 (vi
trong trudng hop ci hai hé s d6 clng bing
—1, ta thay G(x) va H (x) tuong Gng bdi —G(x)
va —H (x)).

Qui udc, trong phan trinh bay dudi déy:

— mdi s6 nguyén i, ma 1 <i <n, sé& dudc goi
tét 1a mot chi so.

— v6i X la tap hitu han, ki hi¢u |X| 1a s6 phan
ti cua no.

Xét cac truong hgp sau:

1. Trueong hop 1: n > 4.

Lic nay, néu degH = 1, tic 1a H(x) = x —a,
véi a 1a mot sb nguyén nao do, thi tir (1)

ta sé co
n

H(a —a;) =3.

i=1

Piéu nay 1a vo ly, vi 3 khong thé biéu dién
duge thanh tich ctia nhidu hon ba sd nguyén
d6i mot phan biét. Vi viy

2 <degH <degG <n-—2. (2)

Dit R(x) = G(x) + H(x). Ta ¢6 cdc Nhan x¢t
sau:

Nhdn xét 1: R(x) 1a mot da thitc khac hang,
vGi hé so nguyén vadegR <n—2.

Chitng minh: Gia st ngudc lai, R(x) 1a mot da
thic hiing, R(x) = ¢. Khi d6, (1) dugc viét lai
thanh

_I’:I[l(x* a;)—3=cG(x) - (G(x))z.

Trong ddng nhét thiic trén, hé s cao nhét clia
da thic & vé tréi 1a 1, ctia da thic & vé phéi la
~1, vi ta gdp méu thudn. Vay, R(x) khong thé
1a da thic hing.
Cic két luan con lai ciia Nhan xét 1 12 hién
nhién.
Nhdén xét 2: Vi moi chi s6 i, R(a;) € {—2;2}.
Chitng minh: Tit (1), véi i 1a mot chi sb tly y,
tacod

G(a,-) -H((l,‘) = —3.
Suy ra (G(a;),H(a;)) € {(-3,1);(3,-1);
(1,-3); (—1,3)}.
Do d6 R(a;) € {—2,2}, vdi moi chi s i.
Nhdn xét 3: Véi moi b ba chi b i, j,k ma
i# jvaR(a;) =R(aj) # R(ax), tacod

(ax — aj)(ax —aj) | 4.
Chiing minh: Dt ¢ = R(ay). Theo Nhan xét 2,
c€{-2;2} vaR(a;) =R(aj) = —c. Ap dung
dinh 1y Bezout (va Nhan xét 1), ta c6 phén tich

R(x)+c= (x—a;)(x—a;)P(x),

trong d6 P(x) 1a mot da thiic v6i hé s6 nguyén.
Do do R(ak) +c= (ak = a,-)(ak = aj)P(ak).
Suy ra

(ax — ai)(ax —a;) | |R(ax) +c| = 2|c| = 4.

Nhdn xét 4: (a;—a;) | 4 v6i moi cip chi s6 i, j
ma R(a;) # R(aj;).
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Chitng minh: Theo Nhan xét 2, R(a;), R(a;) €
{—2;2}. Vi thé, tir gia thiét R(a;) # R(a;), suy
ra trong hai s6 R(a;) va R(a;), c6 mdt s0 bing
—2 va s con lai biing 2. Khong mit téng quat,
gid st R(a;) = —2 va R(a;) = 2. Khi do, ta c6

R(x)+2 = (x —a;)P(x)
va R(x)—2 = (x—a;)0(x),

trong d6 P(x) va Q(x) 1a cdc da thic v6i hé )
nguyén.

Dodé 4=R(a;)+2= (aj—ai)P(aj)
va —4 =R(a;) —2 = (a; —a;)P(a;).
Suy ra (a; —aj) | 4.

Xét cac truong hop sau:

o Truong hop la: n > 6.

Via| <a; <---<a,,nénv6im(_)ichiséi26,
ta ¢6 a; —a; > 4. Vi thé, theo Nhan xét 4,
phai co

R(a;) = R(ay) v6i moi chisbi>6.  (3)
Suy ra R(ag) = R(a;), ma
(as —ag) (a4 —ar)| =2 2x3 > 4,
nén theo Nhin xét 3, phdi co
R(ag) = R(a1) = R(aa).

Tit d6, do |(az — ag) (a2 —as)| = 4 x 2 >4 nén
theo Nhén xét 3, phai c6

R(al) = R((l()) = R(a4) = R(ag).

Vithé, do |(as —ay)(as —az)| >4 x3 >4 nén
theo Nhén xét 3, phai co

R(ag) = R(as) = R(a1) = R(az) = Rlas). (4)
Tit (3) va (4), suy ra phudng trinh
R(x) —R(a;) =0

¢6 nhiéu hon n — 2 nghiém. Piéu ndy méiu
thuin v6i Nhén xét 1.

Mau thuén nhin dudgc chiing t6 trudng hdp la
khéng thé xay ra.

Tiép theo, goi I 1a tip hdp céc chi s6 i ma
R(a;) = 2 va J 1a tap hop cdc chi s6 i ma
R(a;) = —2. Theo Nhan xét 2, hién nhién
tacod

1] +1J] = n. (5)

o Truong hop 1b: n=>5.

Tit (1) va (2), suy radeg G =3, degH = 2. Do
d6, R(x) —2 va R(x) +2 déu la céc da thiic bac
ba c6 hé sb cao nhit biang 1. Suy ra |I| <3 va
|| < 3. Két hgp vdi (5), suy ra chi c6 thé xdy
ra mot trong hai kha nang sau:

— Khd ndng 1: || =3 val|J| =2.
— Khd neng 2: 1| =2 va |J| =3.

Xét kha ning 1. Gid st [ = {i| < iy < i3}
Theo dinh ly Bezout, ta ¢6 phan tich

R(x) -2 = (x—aj)(x—ay)(x—ai). (6)
Néu 1 € J thitit (6)suyra
4 = |R(a1) —2|
= (a1 —ay, ) (a1 —a)(a1 —ai)|. (D
Mit khdc, do 1 ¢ I nén 1 < iy <ip <i3. Vithé
(a1 —ai,) (a1 —ap)(a1 —ai) > 1x2x3 =6,

trdi v6i (7). Mau thuAn nhén duge ching t6
1¢J.Dodd, 1 €l;vithé, iy = 1.

Bing cdch lap luan tuong tu, ta ciing ching
minh dugc i3 = 5.

T d6, suy ra iy € {2;3;4}.
+ Néu i, = 2 thi do 4 € J nén tit (6), ta cd

4 = |R(ag) — 2| = |(as — a1 )(as — a2) (a4 — as)|
>3x2x1=6,

vo 1.
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+ Néu i = 3 thi do 2 € J nén tii (6), ta co
—4=R(ay)—2
= (a2 —ay)(az —a3)(az — as) > 0,
vo 1.
+ Néu i = 4 thi do 3 € J nén tit (6), ta c6
—4 =R(a4)—2
= (a3 —a1)(a3 —asq)(az —as) >0,
vo i.
Nhiing diéu vo 1i nhan dugc & trén cho thiy
khé niing 1 khong thé xay ra.

Bing cach tuong tu, ta chiing minh dugc kha
niing 2 cling khong thé xay ra.

Nhu vy, trudng hop 1b khong thé xay ra.
o Truong hop Ic: n=4.

Tir (1) va (2), dé thay deg G = deg H = 2. Suy
ra, R(x) —2 v R(x) +2 déu la cdc da thiic bic
hai c6 hé s6 cao nhit bing 2. Suy ra |/| <2 va
|7 < 2. Két hgp vdi (5), suy ra |I| = |J| = 2.

Xét ciip chi sb i,j md R(a;) # R(a;). Theo
Nhan xét 2, trong 2 sb R(a;) va R(a;), phai
c6 mot s6 biang —2 va sb6 con lai biang 2.
Khong mit tdng quat, gid st R(a;) = —2 va
R(a;) = 2. Khi d6, ta c6

R(x)+2=2(x—a;)P(x)
va R(x) — 2 = 2{x— a;)O(x);

trong do, P(x) va Q(x) la cdc da thic véi hé
s6 nguyén va cé hé sb cao nhét bing 1.

Tir d6, dé dang suy ra
2(ai—aj)| 4.

Diin t6i (a; —aj) | 2.

Tir d6, vi ag —a; > 2 nén phai co

R(ai) = R(as).

Do dé, hodc {1;4} = J hoiic {1;4} =1.

Néu {1;4} = J thi {213}V=1~a

R(x)+2=2(x—ay)(x—as).

Tir do, suy ra
4=R(az) +2=2(ay—ay)(ap —as) <0,
vo i
Vivay, {1;4} =1. Do d6, {2;3} =J va
R(x)—2=2(x—a1)(x—a4).
Tir do, suy ra
4 =—(R(az) —2) =2(az —ay)(aq —az) (8)
va
4=—(R(a3)—2)=2(az—ay)(as—a3) (9
Vi a, —ay, as — a» 1a céc sé nguyén duong va
as—az > 2 nén tu (8) suy ra
ay—ay=1vaag—ar =2.
Viaz —ay, a4 — a3 1a céc sd nguyén duong va
az—ay > 2 nén tur (9) suy ra
ay—a;=2vaas—az=1.

Tur do, suy ra ajy,az,as,as, theo thit ty do, 1a 4
s6 nguyén lién tiép.

Ngudc lai, v6i n = 4 va ay,az, a3, ay, theo thi
tu d6, 12 4 s6 nguyén lién tiép, ta c6

Sx)=(x—a))(x—a2)(x—az)(x—a4)—3

=x—a)x—a—DNx—a—2x—a;—3)—3

= (—a)e—a; =3) - D(x—a)x—a - 3)
+3),
thoa man yéu ciu dé ra.
2. Truong hop 2: n = 3. Lic nay, deg G = 2 va
degH = 1. Suy ra
3

S(x) =[J(x—a) -3 =(x—a)G(x),

i=1

trong d6, a 1a mot s6 nguyén va G(x) la da
thitc khéc hing, v6i hé sé nguyén.
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Do d6, (a —ay)(a—ay)(a—az) = 3.
Tit d6, do a — ay,a — az,a — az 1a céc sd
nguyén va a —a; > a —az > a — az nén suy
ra
a—ay=l,a—a=—-1vaag—a3=-3.
Nhu vy, ay,a2,a3 12 modt cip sb cong véi
cong sai 2.
Ngugc lai, v6i n = 3 va aj,az,a3 1a cdc sb
nguyén, theo thit tu dé, 1ap thanh mot cip sb
cdng vdi cong sai 2, ta co
S(x) = (x—al)(x—ag)(x—ag,) -3
=(x—a))(x—a;—2)(x—a;—4)-3
={x—a)— 1)((x—a1)2—5(x—a|)+3),

théa man yéu cau dé ra.
3. Truong hop 3: n = 2.
Luc nay, degG = degH = 1. Suyra

S(x)=(x—a))(x—az)—3

= (X o a)G(x)i

trong do, a 1a mot s6 nguyén va G(x) 1a mot
nhi thic bic nhét, véi hé sd nguyén.
Do d6, (a —ay)(a—az) = 3.

Tit d6, do @ —aj,a — ap la cac sO nguyén va
a—ay > a—apnén suy ra

af611:3,(1—0‘2:l
hoac a—ay=—1,a—ap=-3.
O ca 2 kha ning néu trén, ta déu co
ar» =ay+2.
Ngudc lai, vi n = 2 vaay,a la cac s6 nguyén
thdéa man ay = a; + 2, tacod
S(x)=(x—a))(x—az)—3
={x—a))x—a;—2)-3

Vay, tom lai, tit ca cdc sb nguyén n > 2 va tat
cd cac bd n so nguyéna; < ap < -+- < a, thoa
mén yéu ciu dé bai la:

e n =4 vaa,a,az,ay, theo thi tu do, 1a 4
sO nguyén lién tiep;

e n =23 viayax,az la cic sb nguyén, theo
thu tu do, 14p thanh mot cap so cdng v6i cong
sai 2;

e 1 =2 viay,a lacic sb nguyén thda man
ar»—=a;+2.

Nhén xét.

Cho t&i thdi diém Tap chi lén trang, Toa
soan chi nhin dudc duy nhét 16i giai cda ban
Truwong Manh Tudn (16p 11A1, trudng THPT
chuyén KHTN, PHKHTN - BPHQG Ha Noi).
Ban Tufin da chi ra diing céc gid tri n cin Gm,
nhung chua tim dudc tit ca cdc bd sd nguyén
a; < az < --- < a, théa min yéu cau dé bai.

Nguyén Duy Thai Son

P49. Ki hiéu S 1a tap hop gdm tét ci cdc sb
nguyén ducng n thda min diéu kién

(2" 43")(3" +5") = 0 (mod n?).
a) Ching minh ring néu n € S va n > 5 thi
n =0 (mod55) hodc n =0 (mod2105).
b) Chitng minh ring S 12 tdp vo han.
Lai gidi (ciia tdc gid bai todn).
a)Giasune Svan > 5.
Néu 7 12 s6 chin thi n2 =0 (mod4). Suy ra
(2"+3")(3"+5") =0 (mod4),
la didu vo li, do 3" + 5" = 2 (mod8) (vi n
chiin) va 2" 43" la s0 I¢.

Nhu vy, n 14 56 1&. Goi p 1a udc nguyén td bé
nhét ctan. Tacoé p >3 va

=@x—ai+1)(x—a;-3), 2" 43" = () (mod p) (1)
théa man yéu cau dé ra. hodc 3"+5" =0 (mod p). (2)
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o Néu (1) xdy ra thi p # 3. Do d6, ton tai sb
nguyén a sao cho

3a = 1(mod p). (3)
Tit (1), ta ¢6 (2a)" + (3a)" = 0 (mod p). Suy
ra
(2a)" = —(3a)" = —1 (mod p).
Do dé, (2a)** = 1 (mod p). 4
Goi h 1a cip clia 2a theo modulo p (vdi ddc
gid chita biét khdi niém nay, cé thé' xem dinh

nghia & phan Nhdn xét dudi day). Tt (3), ta c6
h|2n.

Hon nita, vi (2a,p) = 1 nén theo dinh li
Phecma nho, ta cé

(2a)?~! =1 (mod p).

Vi thé, h | p— 1. Ké hgp v6i (4), suy ra
h|(2n,p—1) =2 (do p la udc nguyén tb bé
nhét cda n).

Do d6, h =1 hodc h = 2.

Néu h =1, ta c6 2a = 1 (modp). Suy ra
(2a)* =1 (mod p).

Néu h =2, tacé (22)> = 1 (mod p).

Nhu véy, bét ludn trudng hgp nao xay ra, ta
ludn ¢6 (2a)*> = 1 (mod p).

Suy ra (6a)? = 3* (mod p). Két hop véi (3),
suy ra 2% = 3% (modp), hay 5 = 0 (modp).
Do d6, p=35.

e Néu (2) xay ra thi p # 3 va p # 5. Do do,
tdn tai s6 nguyén a sao cho

S5a =1 (modp).

Tiép theo, bang cdch 1ap luan tuong tu trén, ta
sé& dude 32 = 52( mod p), hay 16 = 0( mod p),
1a didu vé li, do p > 2. Méu thudn nhan dugc
chiing to (2) khong thé xay ra.

Viy, 5 la udc nguyén t bé nhit clia n va
2" +3" =0 (mod5). (5)

Tiép theo, v6i m la sé nguyén duong va p la
s0 nguyén td, ta ki higu v, (m) la s 16n nhét
trong cdc sb tu nhién k ma p* | m . DE thiy:

— Néu a,b 12 2 sb nguyén duong ma a | b thi
vp(a) < vp(b);

—vpla-b) =vy(a)+v,(b), véimoi a,b € N*.

biat m = vs(n). Ta ¢6 m > 1 (do (5)) va
n=>5".¢q, vdi g 1a sb nguyén duong 1& (do
n 18) va khong chia hét cho 5.

Pitk=5""1.4.Taco

n LR 31— (2!( s 3k) . (2k)i . (_3!()4—1'_

M-b

i=0

4 , .
T d6, dits = ¥, (257 (=3%)*, tac
i=0

Vs (2" +3M) = v5(2F 35 +vs(s).  (6)
Vi k 12 56 1& nén 2F = —3%(mod 5); suy ra
(2% s (=3 =2 (moed3),
v6i moi i € {0;1;2;3;4}. Do do
= 5. 2% (mod §)
Suy ra, vs(s) = 1. Do d6, theo (6), ta co
vs(2" +3") = 1+ vs5(2k +35).
Vi thé, biang suy luén qui nap lui, ta sé dugc
vs(2"+3") =m+vs(294+39).  (7)
Vi ¢ 12 56 18 nén
g1

294+37=5.Y 2. (-3)7.
i=0

Suy ra
vs(29437) = v5(5) +vs(t) = 1 +vs(t),
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g-1 . :
trong 6,1 = ¥, 2f. (=3)7"17.
i=0
Biing cdc 1ap lun tuong tu nhu dbi véi s, ta c6
t=gq-297" (mod5).
Tit d6, vi g khong chia hét cho 5 nén vs(z) = 0.
Do do
v5(29+39) =1,

Vi thé, theo (7), ta ¢
vs(2"+3") =m+1=vs(n)+1. (8)

Vi3" 45" %0 (mod5) nén

vs((2"+3") (3" +35") = vs(2"+3"). (9)
Ma (2" +3")(3"+5") =0 (mod n?) (theo gid
thiét) nén
b5 ((2"43")(3"+5") > vs () = 2vs(n). (10)
T (9) va (10), suy ra

vs(2" +3") > 2vs(n).

Ké&t hap véi (8), ta duge vs(n) < 1. Vi vay,
vs(n) = 1. Do vay
n=34q;
trong dé ¢ la s6 nguyén duong 1¢ 16n hon 1
(do n > 5) va khong chia hét cho 5.
Goi u 12 udc nguyén td bé nhét cia g¢; ta cd
u > 5. Khi do, tir giai thiét cGia bai toan suy ra
phai co
(25)9 4 (3%)4 = 0 (mod u) (11)

hoic  (3°)9+(5°)7=0(modu).  (12)
Ap dung cho u cdc lap ludn tuong ty nhu dbi
véi p & phan déu 18i gidi, ta sé dudc:
— Néu (11) xay ra thi

(2°)2 = (3%)? (mod u). (13)
— Néu (12) xdy ra thi

(3%)? = (5°)? (mod u). (14)

o Xét(13). Tacé
(13) ¢ (3° —2°)(3° +2°) = 0 (modu).
Néu 3’ —2>=0 (mod u) thi
(2% = (3%)¢ (modu),
mau thuan véi (11).

Vi vay, phai ¢6 3° +2° =0 (mod u), hay
275=5%11=0 (mod u). Ma u > 5 nén suy
rau=11.Do d6,n=>5¢=0 (mod 55).

o Xét (14). Bing cic lap luén tuong tu nhu

xét (13), ta sé duge u = 421. Do dé
n=5¢=0(mod2105).

Vay, khing dinh & phén a) clia bai todn dugc

ching minh.

b) Gia stt i > 1 12 mdt s6 thude S.

Theo phan a), n; phéi la mot s6 1&. Do d6
(2 4 3%) (3" 4 5") chia hét cho 8, nhung
khong chia hét cho 16. Két hop diéu nay véi
dinh nghia tdp S, suy ra

(2% 4 3") (3% 4 5™) = 8nZ -my,  (15)
trong dé ny 1a mot sé nguyén duong 1¢.
Theo bt dang thiic Bernoulli, ta ¢6
2% > 1 4 ng, 3% > 14 2my va 5™ > 1 4+-4ny.
Do dé
8nt -my = (2" +3")(3% 4-5™) > 18n7.

Suy ra my > 2.
Goi p la mot udc nguyén & clia my , ta co
p > 2 (do my 1a s0 1€).
Xét ngyy = p-ng. Vi p1asb 1é nén

2l 4 3t — (2”1» + 311k)a
vi Ut - 5%+ = (3”k + 5"&)[),

p-1 ; ,

trong d6  a= Y, (2")"- i

=
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—1
va b = pE (3”&-)1'_ (7512;()11—[—;"
i=0

Vi p | my nén ti (15), suy ra
(2™ 4-3™) (3" +5") = 0 (mod p).
—Néu 2™ + 3" = () (mod p) thi
=p-(2")?"1 =0 (mod p).
— Néu 3" + 5" = 0 (mod p) thi
b=p-(3")"1 =0 (mod p).
Nhu vy, bat luan trudng hop nio xay ra, ta
ludn ¢6 ab = 0 (mod p).
Vi vay
(2°%+1 4 FMerj( 30l o Sl
= (2™ 4 3™) (3™ 4 5" )ab
= 8n,% “my - ab
=0 (modn?-p*) =0 (modnZ, ).
Suyran. €8.

Hon nifa, tif cach xdc dinh 1 1, hién nhién c6
Rpq1 > Ry

Nhu vy, ta da chitng minh dugc néu c6 n, € §
vang > 1 thi ton taing. ) €85 va Apg1 > 1. (16)

Bing kiém tra truc tiép, ta thdy n, = 5 € S. Do
do, theo (16) s€ c6 v sb sb thudc S. Néi cich
khac, S 1a tdp vo han.

Nhén xét.

1. Cdp ciia mér sé nguyén duong dudge dinh
nghia nhu sau:

“Gid st m va n la hai sé nguyén diong
nguyen 16 cung nhau. S6 nhé nhdt trong cdc
56 nguyén dwdng hman" =1 (mocl m) dugc
goi la cdp ciia n theo modulo m.’

Mot tinh chit rat co ban ctia khdi niém trén
da dugc st dung trong 18i giai trén dé tim ra

cdc danh gid cho cp ctia 2a theo modulo p.
bé la:

“Gida sit m va n la hai sé nguyen duwong
nguyén to clng nhau Néu h la cdp ciia n theo

modulo m va s la sé nguyén duong sao cho
n' =1 (modm) thi h li wéc cia s.”

Tinh chit trén ¢ thé duge ching minh nhu
sau:

“Gid st s = hq+r, trong d6 g, r 1a céc sb ty
nhién va 0 < r < h. Ta cé:

n—1=pltr_1 = W {ne 1)+n"—1. (%)
Vin"—1=0(modm) (theo gia thiét) nén
M —1=("-1=0 (modm).

Mar®—1=0 (modm) (theo gia thiét) nén tir
(%) suy ra

n"—1=0(modm).

Tu do, vi r < i va h 1a cip cta n theo modulo
mnénsuyrar =0, hay | s5.”

2. Biing cich hoan toan tuong tu nhu chiing
minh phan b) ctia bai da ra, 6 thé chiing minh
dugc khing dinh manh hon dudi day:

“C6 vo sb s6 nguyén duong n thoa man diéu
kignn? | 2% 4327

3. Loi gidi ctia ban Phiing Tién Par (16p 10A,
truong THPT Chuyén Quang Trung, tinh Binh
Phudc) 1a 16i giéi ding duy nhét, trong sb cic
10i gidi ma Toa soan di nhin dudc cho tdi thoi
di€m Tap chi lén trang. Mot s ban khdc hoiic
chi gidi diing phan a) hoiic chi gii ding phan
b) ctia bai da ra.

Ha Duy Hung

o Loi g:at bai P8O sé ditgc cong bé trong mot
bai viét ¢ Chuyen muc “Gidi todn cing ban”,
trong mot sé tdi day cua Tap chi Pi.
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DOl THOAI TOAN HOC

o tuyén IMO 2017:

Todn khong chi la nhiing bai tap,
Toan la cuéc doi

Mi Ly thuc hién

Bai viét nay 1a mot thit thach thi vi. Trude mat t6i 1a 6 chang trai yéu
Toan, sip xuit hién trén Pi, mot t6 tap chi ctia nhiing ngudi yéu Todn.
Nhin vao sy hd héi 14n rut ré clia cic ban khi tro chuyén, t6i nhan ra minh
khong mudn di vao vét xe cii mon ciia nhting bai bao ca ngdi hoc sinh

ngheo vugt kho.

Kho khan, doi khi, lai khong x4u. Khé khin c6 thé ren luyén y chi cua
nguoi ta thanh “sat d4”, nhu cdch mé ta chinh minh cua Diing, cu hoc
sinh chuyén Lam Son - Thanh Héa, ngudi dat di€ém s6 cao nhét trong ky
thi chon doi tuyén hoi thang 4 viia qua.

Sau IMO la cudc Iva chon kinh
dién gitra Toun ang dung -
Todn ly thuyét

D6i tuyén Olympic Todn hoc Quéc té (Inter-
national Mathematical Olympiad - IMO) cia
Viét Nam ndm nay gom sau hoc sinh: Lé
Quang Ding (THPT chuyén Lam Son, Thanh
Hod); Pham Nam Khanh (THPT chuyén Ha
NOi Amsterdam, Ha Noi); Nguyén Canh
Hoang (THPT chuyén Phan B6i Chau, Nghé

An); Phan Nhat Duy (THPT chuyén Ha Tinh,
Ha Tinh); Hoang Hitu Quéc Huy (THPT
chuyén Lé Quy Doén, Ba Ria - Viing Tau)
va D6 Vin Quyét (THPT chuyén Vinh Phuic,
Vinh Phiic).

Trong nhiing ngay thdng 6 niing dé 1tia xen 1dn
mua tring trdi & Ha Noi, squ thanh vién ciia
doi tuyén IMO nhu & dn trong mot chdn riéng.
Do la ky tic xa trudng chuyén Ha Noi Am-
sterdam. Péu 1a dan chuyén Toan véi nhau,
lai déu xudt sic va thung xuyén cling gop mit
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Péi tuyén todn Quoc té 2017

trong céc ky thi 16n, ho da 13 ban, 13 déi thi,
trudc khi tré thanh dong doi trong IMO.

Tai déy, ho trai qua lich 6n luyén ciing thang
trai dai tir thit Hai dén sang thi Bay hang tudn.
Cubi tuan, Khénh, thanh vién duy nhét ngusi
Ha Noi va ciing nho tudi nhat nhém, ra ngoai
giip gd ban beé hodc vé nha. Con Diing (Thanh
Hoa) va Quyét (Vinh Phic) tranh thii bit xe vé
tham gia dinh. Viy nén cudc gap vdi toi vao
chiéu muon thi Bay khién khoang thdi gian
cta ho thém thu hep. Con lai Hoang (Nghé
An, dudc bau lam 16p trudng), Duy (Ha Tinh)
va Huy (Ba Ria - Ving Tau) xa qué nén &
lai trudng.

Trong cudc gap, toi hoi ¢ Ha Noi mua he ¢o
nhiéu su kién vin hoa gido duc hay, nhém c6
tranh tht tham gia khéng. Duy lic dau, néi:
“Bon em it khi ra ngoai lam chi”. Riéng Diing
con ditng dung Facebook tit thang 5 dé tap
trung 6n luyén. Con véi Huy, hoc sinh dau
tién ctia Ving Tau gép mit trong ddi tuyén

Nguon dnh: Facebook Tran Nam Diing

sau nhidu nim, IMO 1a muc tiéu téi thugng
trong tuong lai gan.

“Sau khi em dudgc vao doi tuyén, tu dung cling
trdé nén néi tiéng véi ban bé. Nhung véi em,
diéu dé khong quan trong. Quan trong vdi em
14 suy nghi ctia ban thian em” - Huy thang than
no6i. Cdu thua nhidn chua tinh chuyén di dudng
dai v6i Todn hoc, song trude mit ky thi IMO
14 vu tién 16n nhét ctia ban than.

Céc thanh vién con lai c6 suy tinh lau dai hon.
Nhu Duy, Quyét va Ding dinh vio Pai hoc
Khoa hoc Tu nhién, con Hoang dinh vao bai
hoc Béch khoa dé trdi nghiém mot ndm lam
sinh vién ¢ Viét Nam trudc khi chon dudgc
nganh d€ di du hoc lién quan dén Toan; con
riéng Khanh lai dinh di du hoc ngay sau khi
t6t nghiép. Ban khodn 16n nhét clia cdc ciu la
chon Todn ting dung hay Toén ly thuyét, hai
huéng ma cdc ciu chua tim hi€u du ky dé dua
ra quyét dinh.
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Nghe dén diy, t6i nhin vao mat cic ban tré.
Ho khéng biét ring ho vira dong dén mot chi
dé ndy Itta bac nhét trong nganh Todn & Viét
Nam nhiing niim gan day, véi sy tham gia thdo
luan clia cac nha toan hoc hang dau nhu Ngo
Bao Chau, Vi Ha Vin, Nguyén Tién Ding. . .
Su lva chon gitta Toan ung dung va Toan ly
thuyét ludn 1a chi dé tranh cii gitta noi bd gidi
Todn hoc, l1an gitta gidi Toan hoc va cac gidi
khac trong xa hoi.

Théam chi, cé giai doan dudc vi von la trudng
phai “Todn hoc vi Toan hoc” hay “Toan hoc vi
nhéin sinh”, tuong tw mdt cude tranh cai liing
danh trong van chuong.

Chi mdt hai nim nita théi, khi tim hiéu sau

hon vé dsi séng Todn hoc, thi Quyét, Diing,
Hoang, Khanh, Duy va Huy déu sé dua ra
dugc lua chon ctia minh. Diéu hay nhit 1a céic
cau da nghi dén, va c6 chiit bin khoin vé lya
chon dé. Ban khoan, doéi luc la dong luc 16n
nhét din ngudi ta budc vao khoa hoc.

Vé dep clia Todn: Khi dich dén
khéng quan trong bdang con
duong

Ngay 22/6, khi ban bé rdm rd tham du ky thi
THPT qudc gia, doi tuyén IMO van dang 6n
luyén trong 16p hoc 6 ngudi ¢ truong Ams. Ho
da 6 sufit vao thang dai hoc, nhung dang dbi
mit véi mot tha thach 16n hon: Nam ngodi,
Viét Nam lan dau ra khoi top 10 IMO, diing
thit 11 - thanh thich thdp nhit trong vong 5
nam qua, trong khi dudc du béo la ding thu 5.
Ap luc dit 1én ddi tuyén ndm nay 1a c6 that.

Péu kha than thiét nén sau thanh vién khong
nguing dua nghich véi nhau khi tra 16i phong
vin. Khi Quyét tam su Todan 1a “chd dua tinh
than duy nhét cia em”, cic thanh vién khac
cham choc cdu. Nhung duong nhu dé la cach
lam diu khong khi bdi ho da qua hi€u nhau.

Hy vong cdc em hiéu dugc
tinh yéu Todn hoc va

Khoa hoc mdi la quan trong,
con IMO la niém vui, ky niém
dep ciia tuéi hoc tro.

GS Ha Huy Khodi,

B )
“Em dit muc tiéu vao doi tuyén thi Toan québc
t& tit nim 16p 117 - Quyét ké - “Thét bai trong
ky thi chon nim ngodi khién bau trdi nhu sup
d6. Tt d6, em quyét tim thay déi, giao tiép
nhiéu hon va di chdi véi ban be nhiéu hon.
Nim nay, em tiép tuc thit sic véi ky thi va
Vugt qua’.

Con véi Khanh, ngudi ¢é dang vé ty tin nhat
trong nhom, Toan khoéng c¢6 khai niém “kho”.
“Khi minh yéu thich thi s& khong thdy kho,
moi bai todn déu la thit thich minh hao hing
mudn vugt qua”. Khanh hoc Ams, ngdi trudng
thuong gin véi nhitng tir “gidi giang, nidng
dong, khac biét”, nhung ciu rét tinh tédo. Cau
néi: “Trudng 12 hén hop clia rat nhiéu kiéu
ngudi nén khong thé ndi ai cling ning dong
ma con ¢é nhitng mau sic khac”.

“Viéc vao doi tuyén IMO c6 thé 1a khéc
thudng trong mét nhiéu ngudi, nhung véi em,
mot dita yéu thich va tham du nhiéu ky thi
Toan, diéu d6 lai binh thuong”.

Khac véi ban be coi Toan Ia mt mdn hoc nhu
bao mdn khdc, nhitng hoc sinh giéi Toan phan
nao da cam nhan dugc vé dep cia mdn hoc
nay. Nho doc tap chi Pi, Khanh nhén ra Toan
hoc ¢6 lich sit hip din, cé nhitng kinh nghiém
ting dung vao thuc té rat gan gii, dé hiéu.
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C6 cung y kién, Hoang nhan xét: “Thoi nhé
em doc tap chi Todn tudi tho véi viéc giai bai
tap Toan la chinh. Nay doc tap chi Pi, m&i
nhén ra ring Todn khong chi 1a nhiing bai tap.
Toan con ¢6 cac ciu chuyén”. Tap chi Pi md ra
mot khong gian rong 16n hon, trong d6 Toan
c6 dvi sébng va van dong khong ngiing, thay vi
nhitng bai gidi ndm yén trén gidy.

Nh& niém say mé sin cd, cic thanh vién da
¢6 co hoi gap nhau tu trude khi tham gia cic
khéa hoc Toan vao mua déng va mua he cia
Vién Nghién citu cao cép vé Toan. Khong chi

Puing trudc mot bai Todn,
viéc quan trong nhdt

khéng phdi la tim ra két qud,
ma la trdi nghiém trén con
duong di tir diém ddu tién
dén diém két thiic.

Lé Quang Diing,
thanh vién dgi tuyén IMO 2017.

la ban hoc, ho trd thanh “nhiing ngudi cung
chi huéng” - mdi quan hé ma cang 16n 1én
ngudi ta cang thly quy gia. Véi Duy, viéc theo
hoc ¢ Vién Nghién cifu cao cp vé Todn con
cho céu co hoi gdp g6 Gido su Ha Huy Khoai,
mot ngudi thay 16n da truyén cho céu cam
hiing dé thém yéu Toan.

Con Diing, thanh vién chiing chac nhat nhom,
nhan ra ring Todn chifa dung su khéi quét va
tritu tugng vugt 1én ngoai khudén khd nhiing
bai gidi, tuong dong vdi nhitng quy luét cla
cudc sdng, dit cau chua suy nghi sau vé mdi
lién hé giita Toan hoc va Triét hoc. “Pung
truéc mot bai Todn, viéc quan trong nhét
khong phai 12 tim ra két qua, ma 1a trai nghiém
trén con dudng di (i diém diu tién dén diém
két thic” -cdu chia sé. C6 &, cdc chang trai
IMO dang trén dudng tim kiém va nim bat
dudc vé dep ctia Todn hoc, gidng nhu 16i clia
ngudi thidy Quach Vin Giang ma ho ghi nhé:

Bich dén khéng quan trong
lbAng con dudng

Ky thi IMO 2017 sé dién ra tai thanh phé ven bién Rio de Janeiro, Brazil tir 12
dén 23/17. Trong do, hai ngay thi chinh la 18 va 19/7. Ddy la ky thi lan thit 58,
quy tu hon 1.000 hoc sinh giéi Todn tir hon 100 quéc gia trén thé gidi.

Ném ngodi, Viét Nam dat thit 11 trén tong sé 109 quoc gia du thi. Dit khéng phdi
thit hang thdp song ddy la ldn ddu tién sau 5 ndm, Viét Nam khong cé mdt trong

Top 10.
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CAC cUOC THI GIAI TOAN
CUA HUNGARY

Trdn Nam Diing

Bing céch nao, Hungary, mot dit nudc c6 dan s6 hién nay chua day musi
triéu ngudi, lai c6 thé san sinh ra nhitng ngudi khdng 16 tri tué, véi musi
ba ngudi doat giai Nobel, ba ngudi doat gidi thuéng Wolf va hai giai
thudng Abel (dudgc coi la giai thudng Nobel cho todn hoc)? Chéc chin c6
nhiéu yéu t6 tao nén ky tich iy va mot trong s6 d6 chinh 1a nén vin hod
giai toan, dugc hinh thanh tir cach day hang tram nam.

1. Thi gidi todn trén Tap chi

Ko6mal 1a tap chi Todn hoc dau tién ctia Hun-
gary dugc thanh 1dp danh cho viéc thi giai
toan ciia hoc sinh trung hoc. Tap chi do Déniel
Arany sang lap vao ndm 1894; ba ndm sau,
viéc diéu hanh Tap chi dugc chuyén giao cho
Laszlo Ratz, gidao vién cla trudng Eugene
Wigner, va sau do la cho John von Neumann,
khi d6 méi 11 tudi. Sau nay, John von Neu-
mann tré thanh nha bac hoc toan niang véi
nhitng déng gép nén tang cho Vit 1y, Toan hoc
va Khoa hoc Mdy tinh.

Tham gia thi giai todn trén Komal la nhing
budc di ban dau trén dudng vao khoa hoc cla
rat nhidu nha todn hoc va khoa hoc néi tiéng

clia Hungary. Cong bd khoa hoc ddu tién clia
Paul Erdos, mét trong nhiing nha todan hoc co
niing sudt lam viéc cao nhét trong lich sti, véi
hon 1500 bai bdo, 1a 161 giai cho mot bai toan
¢ Komal. George Polya, nha toan hoc cia PH
Stanford véi nhitng déng g6p nén tang & nhiéu
linh vuc, cho ring éng trd thanh mot nha todn
hoc nhd vao ba yéu té: Komal, Kiirschdk va
ngudi thay Lipét Fejér cia dng.

Vao nam 1994, Sandor Roka (truong Cao
ddng Su pham Bessenyei Gyorgy), tac gia ctia
nhiéu cudn sdch vé giai todn, da thanh 1ap tap
chi Abacus Mathematics Challenge, mot tap
chi tuong tu nhu Komal, danh cho cic hoc
sinh nho tudi.
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2. Cudc thi Edtvds (Kiirschak)

Cudc thi Eétvos (sau ndy dude déi tén thanh
Kiirschak), dudc & chifc 1an diu tién vao nam
1894, 1a mot trong nhitng cudc thi toan hoc
néi tiéng nhét tai Hungary. Cudc thi nay dugc
coi la "Olympiad Todn hoc dau tién cla thé
gidi hién dai".

Cudc thi dude t& chiic nhdm hai muc dich: tim
kiém céc cac hoc sinh gidi toan va kich thich
viéc day va hoc Toan séng tao hon.

Pé thi clia cude thi duge bién soan theo tiéu
chi “kiém tra kha ning gidi quyét vin dé va
tinh sdng tao todn hoc nhiéu hon 1a nhd bai”.
Nhu mét hoc sinh da doat giai cudc thi giai
thich, "cdc bai toan dudge lua chon theo cach
ma nhiing kién thiic ¢6 sin trong du minh
¢6 khi chiing gitip ich dugc gi... Giai thudng
khong danh cho nhitng céu bé cham hoc, no
dugc danh cho nhitng nha todn hoc day sing
tao tudng lai”.

I\ndy l|u

Hungarian Problem Book Il

Rased on the Edtvds Competitions: 1929 1943

Cuédn cdc bai todn Hungary dige soan thdao
dua trén dé thi ciia cugc thi todn EGtvos tie
1929-1943

Nhimng hoc sinh dat giéi ctia cugc thi dugc trao
giai thudng bang tién va dudc tuyén thang vio
truong dai hoc ma ho chon. Péy 1a mot g1a1
thudng rit gid tri va ¢d y nghia. Do voi nhiéu
sinh vién Hungary, gianh dugc mot vi tri nhu

vy ¢6 thé 1a con dudng duy nhit cda ho dé

vao dai hoc.

Du6i ddy 1a D& thi ctia cude thi Estvos lan thit
nhét (1894).

1. Chiing minh riing cdc biéu thifc 2x+ 3y va
9x + 5y chia hét cho 17 dbi véi ciing tap cic
gid tri nguyén ctia x va y.

(Bing thuét ngit cta Todn hoc hién dai, bai
todn trén cé thé dude phat bidu nhu sau:

Ching minh ring cdc phudng trinh dong du
2x+3y = 0(mod 17) va 9x+ 5y = 0( mod 17)
¢6 cung tap nghiém nguyén).

2. Cho dudng tron va hai diém P va Q. Hay
dung mot tam gidc vudng ndi tiép dudng tron
d6 sao cho mot canh ctia nd di qua P va mot
canh khac di qua Q. V6i nhitng vi tri nao cua
P va Q thi khong thé dung dugc tam gidc nhu
vay?

3. o dai cac canh ctia mdt tam gidc 1ap thanh
mot cip s cong v6i cong sai d. Dién tich cua
tam gidc bang 7. Tim chu vi ctia tam gidc do.
Giai bai todn cho trudng hgp d = 1 vat = 6.

3.Cudc thi Thach thrc Todn
hoc quéc t¢ mang tén Paul
Erdos

Su phat trién cia Internet va e-mail lam cho
céc cude thi cé thé tiép can véi mot ddi tuong
rong 16n hon.

Vao nim 1997, véi su khich 1& cia Alex Sza-
lay, Tivadar Divéki, thiy gido day mon khoa
hoc & truong Grace Church, da sang 1ap Cudc
thi todn hoc qudc té Abacus danh cho hoc sinh
cac trudng tiéu hoc va trung hoc cd sd.
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Téi ndm 2015, dude sy khich 1€ cua céc
Gido su Vera S6s va Laszl6 Lovész, cc dong
nghiép than thiét ctia Paul Erdos, va dudc su
cho phép ctia GS. Ronald Graham, ngudi ban
than va cong su ctia dng, cude thi Abacus dude
ddi tén thanh cudc thi Thach thic todn hoc
qudc té mang tén Paul Erdos.

M&bi ndm hoc, vao dau mdi thang, tit thang 9
nim nay dén thang 3 nim sau, Ban to chic
(BTC) cudc thi ding tai 24 bai todn cho 3
nhém 18p, 3-4, 5-6 va 7-8, moi nhom 16p 8
bai. Cac hoc sinh gidi bai va gm bai gldl vé
cho BTC qua dudng e-mail. Két qua chim bai
dudc cong bd cong khai trén mang va nhiing
hoc sinh ¢6 két qué cao s& duge ghi danh vao
Bang danh du.

K& tit ngay cudc thi ra doi dén nay, da c6 hon
3.000 bai todn dudc ding tai. Hau hét céc bai
toan déu thi vi, thach thic (thudng khong qua
khé vé& mit ky thudt), chia nhiéu y tudng hay.
Ban dé thi cia APMOPS (dugc gidi thiéu &
Tap chi Pi tap 1 s6 3, thang 3.2017) thudng
tham khao dé thi ctia cude thi nay.

Paul Erdés (trdi) va Terence lao

Duéi day 1a mot sb bai todn trich tir D& thi ctia
thdng 3 ndm hoc 2016-2017.
1 (Ldp 3-4). Ba ndi cia Sam mubn bio quan

24 kg anh ddo d€ danh cho mua dong. DPau
tién, ba xt ly 1/3 s6 anh dao va sau d6 xd ly

s6 anh dao con lai. Trong mé dau ba cho 100g
dudng vao mbi nita kg anh dao, nhung trong
mé sau ba cho 300g dudng vio méi 2kg anh
dao. Hoi ba cin bao nhiéu lo d€ dung néu moi
lo dung dude 700g anh dao da tam duong?

2 (Ldp 3-4). Trong mdt cau chuyén, con cdo da
thoa thuan véi ciu bé mot cudc choi nhu sau:
M&i 14n céu bé di qua ciu, con cdo sé ting gip
doi s tidn ma ciu bé dang c6; vai dicu kién,
cau bé phai trd mdt khoan phi la 24 do la cho
mdi 14n qua cau. Céu bé ddng ¥ véi 1oi dé ngh1
nay, bi vi ciu nghi minh ¢6 thé kiém dugc rat
nhiéu tién theo cdch nay. Tuy nhién, ciu da rat
thit vong khi di qua cdy ciu lan thit ba, vi sau
khi tra tién cho con céo, cdu hét sach tién! Hoi
ciu bé c6 bao nhiéu tién, khi cu bat dau thuc
hién cudc chdi véi con cao?

3 (Ldp 3-4). Chii Harry dua tring dén chg &
lang k& bén bang xe dap. Trén duong dén chg,
do phfu cén than nén chu chi co thé di véi toe
do6 bing mdt nia toc do lac vé. Chu rdi khoi
nha vio lic 6 gig va trd vé nha vao lic 2 gio
45 chidu. Héi chi da 8 chg bao nhiéu lau, néu
thdi gian di dén chg 1a 84 phut?

4 (Ldp 5-6). Sau khi tiét kiém tién trong mot
thdi gian dai, Peter va Polly cung di dén mot
clta hang d6 chdi va da cung thich mot mon do
chai. Peter khong thé mua nd, vi ciu thiéu 47()
d6 la. Polly ciing khong thé mua né, vi o dy
thiéu 30 db la. Néu cé hai gom tién lai thi van
khong dii tién d€ mua mén do choi do. Hoi gid
dd chai ¢6 thé 1a bao nhiéu, néu ta biét gid ctia
né tinh bing do la 12 mdt s chan chuc?

5 (Ldp 5-6). Trong mét trd choi, ban phai thu
thap céc bau vat. C6 8 loai bau vat, mdi loai
¢6 3 phién ban. Néu ban chi ¢6 1 phién ban
clia mot loai bau vat, phién ban d6 sé co gid
tri 1 diém. Néu ban c6 2 phién ban ctua mot
loai bdu vat, 2 phién ban d6 sé co tong gid tr
1a 3 diém, nhung néu ban c6 tit ca 3 phién
ban ctia mot loai bau vét, 3 phién ban do sé co
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tong gid tri 12 6 diém. Pete 6 tit ca 9 bau vat.
Hoi tong gid tri cic bau vat ciia céu dy it nhat
vi nhiéu nhét 13 bao nhiéu (di€m)?

6 (Ldp 5-6). O vuong quéc Neverland, nhiing
tén cudp bién st dung nhiing khdu phdo nhd
dé chiém lau dai trén mot hon ddo. Cudp bién
la nhiing tay stng tuyét vai, vi vy chung co
thé ban tring noi chiing mudn. Trong lau dai
chi 6 mot khiu phdo 16n nam an trén dinh ctia
biic tudng phia trudc; do do, cac khau phdo
nhé cta cudp bién khong thé bin thing vao.
Piém yéu cla lau dai 13 néu biic tudng phia
trude bi ban tring 280 phat, n sé sup dd, khéu
phdo s& rdi theo va trd nén vo dung. Bing céch
nay, lau dai co thé roi vao tay clia cudp bién.
Nhiing tén cudp bién s& lan lugt ban va sau khi
tit ca bon ho ban xong, khau phéo 16n trong
lau dai sé khai hoa va pha huy mot trong cic
khau phdo nho clia bon cudp bién. Hoi bon
cudp bién can mang theo it nhét bao nhiéu
khau phdo nhé, néu chiing mudn chiém lau
dai? Va sau khi thanh cong, bao nhiéu khau
phdo nho chua bi pha huy?

7 (Ldp 5-6). Hai ngudi chay véi toe do khong
d6i, bat diu chay cing lic tit hai dau cta
moét dudng phd thing dai. Ho gip nhau hai
1an, mot lan & cdch moét diu cla dudng phd
800 mét, va lan hai & cdch dau kia ctia duong
phd cling 800m. Hoi dudng phd dai bao nhiéu
meét?

8 (Ldp 7-8). Tam kinh ngu tham gia mdt cude
thi. H boi ¢6 tam lan. Chiing ta c6 thong tin
sau vé két qua ctia cude thi:

- Khong ai vé dich & vi tri gidng s6 lan clia
minh va ciing khéng c¢6 hai ngudi vé dich
cung luic.

- Céc kinh ngu & 1an chéin vé dich & vi tri
chan, cac kinh ngu & lan 1é vé dich & vi
tri 1e.

C6 bao nhiéu kha ning phén bé vi tri vé dich
¢6 thé clia cic kinh ngu?

9 (Lop 7-8). Mot chu ctia hang giay da mua
100 dbi gidy véi gid 20 do la mbi doi. Ong
da ban 75 doi vai gia 25 d6 la mot doi; sau
do, 6ng giam gid dé ban nbt phin con lai. Biét
ring, sau khi ban hét giay, ong dat dudc 1¢i
nhuéin 20%. Hoi 25 doi gidy cubi duge bén
vdi gid bao nhiéu?

10 (Ldp 7-8). Trong cung mdt khoang thoi
gian, néu mdt chiéc xe chay véi téc do 90
km/h, né sé tao ra khi doc hai it hon 20%
so v6i khi né chay véi toc do 120 km/h. Hoi
vdi toc do nao thi tong san lugng khi gy hai
cho méi trudng sé it hon, néu quang dudng ma
xe chay 1a 210 km? Va it hon bao nhiéu phan
tram?
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GIAI STEM QUOC TE
cua viung ddt nang lia Qudng Tri
Nguyén Pinh Thanh Céng' thyc hién

Cude thi Intel ISEF 1a cudc thi STEM qudc t& 16n nhit va 1au doi nhat danh cho hoc
sinh trung hoc hdng nim dién ra & My. Thanh tich cta doan Viét Nam & Intel ISEF
2017 cudi thang 5/2017 vita qua that an tugng véi 5 nam gidi chinh thic va 3 gidi déc
biét, dat s& lugng gidi nhiéu nhit trong 10 ndm k€ tit khi Viét Nam tham gia cudc thi.
Ly ky va én tugng nhit 1a “cud dip”, dat lién hai gidi Ba (1 giai chinh thuc trj gid 1000$
va | giai Ba dac biét tri gid 400$) cua ban Pham Huy, hoc sinh THPT Quang Tri, thanh
tich cao nhit clia doi Viét Nam ¢ Intel ISEF 2017. Bing su dam mé va tich cuc hoc
thong qua THUC LAM, Pham Huy da sang ché ra canh tay robot doc dao diéu khién
bing chan ding cho nhting nguoi khuyét mit canh tay, rit cAn cho mot vang dét tiing
hiing nhiéu bom min nhét thé gidi nhu tinh Quang Tri. San pham doc dédo cia Pham
Huy da thuyét phuc dudc cdc chuyén gia vi gidi phap don gidn, chi phi san XuAt thap va
dva trén nén tdng cong nghé tién tién, tinh m& cla cong dong Arduino.vn dé tién hanh
nghién cttu diéu khién tu dong hod va lap trinh. DAy chinh 1a kinh nghiém quy bédu dé
hoc sinh ¢6 thé ding Arduino va phan mém SCRATCH dé 1p trinh cho robot va cac
hé théng tu dong hod.

Trén dudng di t6i My dé dat giai qubc té, Pham Huy di vugt qua mudn van khé khén
ctia mot hoc sinh tinh 1é con nhiéu khé khan nhu Quang Tri, ddc biét, Pham Huy con
“rht n6i tiéng” khi phong van VISA di My t6i 3 lan mdi dat.

Chién thing ctia Pham Huy da cho thiy nhiing hoc sinh tinh nghe¢o hoan toan c6 thé
dung Internet dé tu hoc cong nghé cao vaéi chi phi thap néu nhu dam mé va co6 su dong
vién cua gia dinh va cac thay co.

Dudi day 1a bai tra 18i phong van ctia ban Pham Huy.

Y Cuu hoce sinh Qudng Tri titng dat gidi nhi hoc sinh giéi Todn quéc gia
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Cdnh tay robot diéu khién bdng chdn
danh cho nguoi khuyét cdnh tay

Em c6 thé’cho biét tai sao em c6 ¥ tudng thie
hién canh tay Robot nay?

Dia phuong em 1a Quang Tri, manh dét chién
tranh, c6 rit nhiéu ngudi khuyét tat, ngusi
ta gip rit nhiéu kho khin khi thiéu doi tay,
nhung lai rit khé tiép can véi cac san phdm
hé trg vi chiing vin con nhiéu han ché.

Vi vdy em mudn tao ra mdt san phdm hd trg
cho ngudi khuyét tat v6i kha ning ting dung
cao, ¢6 thé sit dung cho nhiéu loai khuyét tat
clia tay, phit hop véi diéu kién kinh & cta da
phén ngudi khuyét tat.

Duge biét da cé nhiéu cd nhdn don vi dd co ¥
tudng nay, cdanh tay ciia em cé diém gi mdi so
vdi cdc sdan phdm khdc?

San pham ctia em tuy cong nghé sin xuét don
gian, nhung lai st dung mot nguyén Ii diéu
khién hoan toan mdi (stt dung chén dé diéu
khién tay) va sit dung dudc cho nguoi cut ca
2 cdnh tay, gidi quyét dudc cdc han ché cta
cac canh tay khic cia nude ngoai, nhu gid
thanh cao, chi sit dung dugc cho ngudi khuyét
tit mét 1 cénh tay, hodc chi phan ban tay.
San phim ctia em c6 gid thanh rit ré, nho
hon 150%.

DE thue hién nghién citu em da gap nhitng kho
khdin gi cd vé mit 1y thuyét lan thue hanh?

Em mét khoang 1 ndm dé hoan thién sén phim
hién tai, nhiing kho khin thi rit nhiéu, khi bit
ddu dé tai, em chua biét gi vé dd hoa mdy tinh
cling nhu rit kho khin trong viée tiép can cdc
tai liéu tham khdo khdc.

Viée cdc phéin clia san phim nhu mach diéu
khién, cdc ban thi cong ctia phan khung lién
tuc gip van dé ciing nhu hu héng trong subt
qud trinh nghién ctiu, tim hiéu ciing nhu thi
nghiém san pham.

Dé 1ap trinh cho robot van hanh dudc phai ¢é
kién thic vé 1ap trinh. Véi didu kién dang 1a
hoc sinh phd thong, em da trang bi kién thic
14p trinh cho minh nhu thé nao?

DE ¢6 du khé ning tao ra sén phim nay, em da
ty tim hiéu va hoc tdp qua mang, vé lap trinh
va dién tit, da phan kién thic em hoc dudc tir
cdc dién dan chia sé kinh nghiém trén internet
(vi du nhu: Arduino.vn) va véi kinh nghiém
tir su may mo khi lam mot sé du an nho khéc.

Néu cé diéu kién dé’ phdt trién sdn phdam, em
$€ cdi tién gi?

Sén pham ctia em van dang trong qua trinh
tip tuc phat trién, ci thién: giam khdi luong,
tang do linh hoat, gidm gia thanh dé cé thé
gitip d6 nguvi khuyét tat tot hon, dé cé thé
dua dude san pham clia minh vao cudc song.

Trong qud trinh nghién citu khoa hoc, nha
triuong va thdy cé gido da giiip dé em nhu
thé nao?

D€ ¢6 thé c6 duge thanh qua hom nay, em di
nhin dugc rit nhidu sy giip d dong vién tir
thiy c6, ban be, ban giam hiéu, su chim lo
tan tinh va gop stic cla thay gido hudng dén
clia em.
Co gido Poan Thi Ai Phuong, phé trudng phong
Trung hoc S& Gido duc va Bao tao Quéang Tri, ngudi
da trye tiép tham gia gy dyng phong trio nghién
ctu khoa hoc va k§ thuiit trong tinh tit gan 10 nim
nay, cho biét:
Trong nhiéu nim qua, hoc sinh THCS Va THPT tinh
Quéng Tri da c6 gén 500 du dn khoa hoc tham gia
cdc cude thi STEM vdi nhiéu thanh tich déng né:
- Cép tinh:c6 260 du dn dat gidi.
- Clp qubc gia: ¢6 23 gidi (c6 3 nam khoéng tham
gia dy thi cap Qudc gia)
- Quéc té: ¢6 1 gidi chinh thic va 1 giai dic biét
Intel ISEF 2017.
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TRAMTHIEN VAN

THE NAO LA MOT NGAY

(tiép theo)

Nhu da biét & ky trude, khdi niém “ngay”
chinh la dé chi ngay mit trdi trung binh
(NMTTB). Ngay nay dugc chia lam 24 gio
va tiép dé 1a phit va gidy. Theo quy udc cia
hé SI, gidy 1a mot trong bay don vi cd ban,
von duge dinh nghia dua vao ngay nhu vdy.
Nhung vi sy bién dong trong toe do tu quay
clia Tréi Dat, gidy dugc dinh nghia chit ché lai
bing chu ky bic xa ctia nguyén ti', nén ngay
ST dugc dinh nghia ngude lai 1a khodng thoi
gian dai 86.400 gidy = 24 gis. Tur d6, ngudi ta
dit ra gio phoi hop quéc té (UTC) dude xic
dinh bang hé théng ddng hd nguyén ti qubc
t& (TAI) lam cd s6 cho tit ci dong hd trén
thé gidi.

Do tic dong cta luc hap din ctia Mit Triing,
hiéu ting thiy triéu din giam toe do quay ctia
Trai Dat, lam NMTTB dai hon 2,3 ms sau mbi
thé ky. Vao thoi dai ctia khting long, mot ngay
chi dai khoang 23 gis. Ngoai ra, cdc bién dong
dia vét 1y bat thuong nhu nui 1ira dong dit ma
dang k€ nhit 1a hién tugng tan bang, lai c6 téc

Pham Vi Léc

dung ngudc lai2. N6 1lam cho NMTTB hién
nay dai thém khodng 1,4 ms sau mdi thé ky
(gid tri nay thay doi thy theo bién dong ciia
Trai Dat va khoang s6 liéu khdp gin ding).
Cac nha thién van da xdc dinh dude vao nim
1820 thi NMTTB dai ding bing ngay SI la
86.400 gidy va hién nay thi dai hon khoang
2 ms (gid tri nay ciing bién déng tirng nam).
NMTTB tai kinh tuyén gbc duge dinh nghia
la gior quéc té UTI. N6 duge theo doi dé duy
tri d6 chinh xdc réit cao bing céc phuong phap
tric dac phiic tap nhu quan sét céc quasar G
rit xa bang giao thoa ké dudng dai, do laser
khoang cdch 61 Mit Tring hay cdc vé tinh
nhén tao.

1 s
Nhu vdy ci sau khoang —————— =
' 2 ms/ ngay

500 ngay thi gi6 UT1 cham hon gio UTC
trén dong ho 1a 1 gidy. Vi thé, tiy thuc té
ma nguoi ta sé€ thong bdo trude viée thém
1 gidy nhuédn vao thoi diém cudi ngay 30/6
hodc 31/12 (gio UTC) dé gio UTC léch so

U Dinh nghia chudn mdi nhdt ciia Vién do luong quéc té vio nam 1998 cho don vi gidy la: “Khodng thoi gian bang
9.192.631.770 lan chu ky ctia biic xa phdt ra iing véi s chuyén giita hai miic siéu vi té ctia trang thdi co ban d
nguyén it '33Cs”, nic la khong con lién quan tdi dé dai ngay.

2 Vi tdng béang Idn tan chdy xuong lam trong tam gén vdi dia truc hon, khién Trdi Dét quay nhanh hon theo dinh

ludt bedo toan momen déng lhegng.
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v6i gio UTI khong qua 0,9 gidy, ngay dan
su hom do sé dai 86.401 gidy. T ndm 1972
dén nay, c6 27 gidy nhuin da dugc cong
bb. Cén luu ¥ ring, gidy nhuan la dé chinh
git UTC theo sdt chu ky quay thuc té clia
Trai Dt chd khong ¢6 nghia 1a NMTTB tu
dai thém nhu vdy. Gid su gil nguyen tbe

1 s/ ngay i
1,4 ms/ ngay / théky
71.429 nam, NMTTB mdi ty dai thém 1 gidy
(xem hinh). T khi ddng bd vdi dong ho
nguyén ti qubc & TAI vao 01/01/1958, t6i
niam 1972, git UT1 da cham hon gis TAI 10
gidy. Nén hién nay, gic UTC theo sat gio UT1
nén chim hon git TAI 37 gidy (Hinh 1).

do trén, phai sau

| o chinh ¢ha g4y
| :
| 84m 0900 rg%y 0

= | G UTC duge 3 teo Blng hd 1Al va thea sat

- | g UT1 bleg dan thim &5 e fuatg 1yt

o\ Gy et 58y St gidng s vt adeg 1 TA)

o 1 (ode

¢ 26

Hinh 1

Trong mdt ngay, cdc diém trén cing kinh
tuyén co cung gld trén dong ho nhung khac
gld v6i diém nam trén kinh tuyén khac. Cu
thé Mt Troi moc 1dn mot vong ding 24 gio
thi hai diém l¢ch nhau 1 kinh dg sé c6 gid léch
nhau gﬂh—ﬁr&mﬁ = 4 phut. Khi giao thong
va vién théng phat trién, su chénh léch nay
gy ra bt tién khi ma vé ly thuyét, hai di¢m
chi 1&éch nhau theo phuong Pong Tay la da co
gld khéc nhau. Do do, ngudi ta dat ra miii gio
bing cach quy udc liy kinh tuyén di qua dai
thién vin Greenwich (London, Anh) lam kinh
tuyén gbc 0° va git dia phuong & déy la gio
GMT lam chuén, hai bén dutng niy mdi bén
ntta kinh do ciing thude mui gio 0. Nhu vay cu
céch kinh tuyén gbc 15° thi lai la kinh tuyén
trung tam ctia mot madi git mdi, tao thanh 24

U thoi diém trang non ddu thdng.

mii gids trén mat dét. Tt cde cdc diém niam
trong mot mui gid déu theo mot gio chung cla
kinh tuyén trung tam.

Vi céc 1y do chinh tri, kinh té, vin hoa, lich
stt ma cdc quc gia va ving lanh thé ¢6 mui
gi®s phap dinh cho toan qudc hay tiy theo dia
phuong chit khong hin theo mdi gio ty nhién
nhu trén (Hinh 2). Trudc ndm 1967, ca hai
mién Viét Nam theo mui gio GMT+8. Vao
nam do, Viét Nam Déan chi Cong hoa doi
sang mui gid GMT+7, khién diém séc! ctia
théng Giéng tét Mau Than 1968 la 16:31 ngay
29/1/1968 (GMT) tucng ting véi 23:31 ngay
20/1/1968 (GMT+7 — git Ha Noi) va 00:31

ngay 30/1/1968 (GMT+8 — gio Sai Gon) Nén
thosi diém nd stng trong cude Téng tan cong
va ndi day Tét Méau Than la dém Giao thira
mién Nam nhung lai 1a rang sing Mung Mot
Tét clia mién Bic (dém 29/01 — rang ngay
30/01).

Néu theo quy udc trén thi kinh tuyén 180°
s& niim gitta mii gio GMT-12 hay mui gid
GMT+122 Vi thé ngusi ta quy udc phia Dong
kinh tuyén nay 1a mii gio GMT-12 con phia
Tay la mui gis GMT+12. Nhu véy nhiing vung
nam trong hai mui gio nay c¢é cung s6 gio
nhung l&ch nhau mdt ngay. Do do, ngudi ta
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dit ra quy udc vé Puong doi ngay quoc té,
di tir Dong sang Tay dudng nay thi phai ting
1 ngay va ngugc lai. Dudng nay khong hoan
toan tring khdp véi kinh tuyén 180° cang vily
do chinh tri, d& cdc phan lanh thé du nidm hai
bén du'dng nay nhung thudc cung mét qudc
gia thi van theo mdt git chung do qubc gia do
quy dinh (Hinh 2).

Ngay hoi Toan hoc md la mot chudi cac hoat
dong md vé toan nhdm tao ¢d hoi cho dong
dao hoc sinh, sinh vién, giao vién, phu huynh,
cdc nha todan hoc va nhitng nha giao duc co
dip cting nhau trai nghiém vé dep cua toan
hoc va giao luu van hoa todn hoc tu nhiing
goc do mdi, g(il md, vui vé, thd vi, hap dan
¢ tinh thyc tién, tinh chuyén sau, va tr uyén

cam hiing. Chu6i Ngay hoi Toan hoc ma da
duge Vién Nghién ciru cao cap vé Todn (0
chifc 14n dau tién vao thang 12/2015 vdi chu
d “Toan hoc trong vo hat dé” va lan thi
hai vao thang 8/2016 véi chu dé “Ban giao
huéng s6 Pi”. Cdc chuong trinh nay da thu
hdt dude su tham gia ctia hang ngan hoe sinh,
phu huynh, cdc nha todn hoc va nha giao duc
dén tir hon 20 tinh thanh trén ca nude.

Niim nay, Ngay hoi Toan hoc mé lan thi ba
sé dude t6 chic vao ngay 13/8/2017 tai Hoi
tr u’dng C2 Pai hoc Bach khoa Ha N01 N chu
dé “Mua Toan — Tir nhung chiéu an glau

Nhin theo mot cich nao do, ¢6 thé t.hay Iang
bén canh bon mua quen thude trong (u nhién
thi toan hoc ducng nhu cling ¢o tu cdch giong
nhu mot MUA dic biét khdc clia the gioi, ctia
doi sbng xa hoi; hon nita, bdi toan hoc cling
la mot biéu hién dic trung nguyén thiy cta
tri tud va tu duy ctia con nguoi, “Mua Toan”
ddc biét & chd 1a mot khi da bt dau, no sé
ngay cang tré nén phong phu hon ma khong

O cic noi cé vi do cao, mita he ¢ ngay dai
hon dém dang ké, ngudi ta dp dung ché do gio
mia he dé tiét kiém néng lugng chiéu sang va
sudi 4m do ngay lam viéc ¢6 thé bat diu sém
hon (khi troi dd sdng) va gidm chiéu sdng ban
dém vi di ngii sém hon. Cu thé, dong hd duge
viin thém 1 gid vao mua xudn va tra lai nhu ¢
vao mua thu.

bao gio két thic. Puge goi ¥ tit khdi niém “so
chiéu” rit cdn ban trong toan hoe noéi riéng va
khoa hoc noi chung, chi dé cla ngay hoi mé
nam nay, thong qua viée to chice thuc hién cac
hoat dong, tro chai twong tdc, trai nghiém, cac
du dn, cdc bai gidng dai chiing, s& khoi goi tri
td mo va cam hing clia cdc doi tugng tham
gia, tir d6 gui gim nhitng diéu thd vi, nhitng
diéu c6 thé co hinh hai gian di nhung khong
hé tam thuong, nhitng diéu thudng duge an
gidu trong nhitng chiéu kich nhiéu ltic dé bi bo
quén, nhung lai ¢o suc sdng bén bi va nguon
nang lugng doi dao, ton tai va phat tr ién xuyen
sudt trong toan b tién trinh lich sl phat trién
clia todn hoc tif ¢6 dai cho tdi ngay nay.

Ngay hoi Toan hoc mé ndm nay co sut dong
hanh cta Qudn Todn Tap chi Pi voi chi dé
“Compete with Euclide”, Hoc vi¢n Sang tao
S3 vdi chi dé “Po thé gidi”, va Trung tam
Toan tu duy POMATH véi chi dé “Cham van
vat?; hoi thdo gido duc “Toan hoc khong xa
cich”, chuoi bEti gidng dai ching “Ti nhiing
chiéu 4n giau”, trién lam “Nhing 14 thu toén
hoc”, cung su phm hdp noi dung ctuia mot )
ca nhan, don vi vé todn hoc va khoa hoce, ki
thuat.

Ban T6 chic hy vong chuong trinh Ngay hoi
nam nay sé phong phu va thu hut nhiéu ban
tré cung phu huynh, gido vién, cdc nha toan
hoc va gido duc tham du.
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Gia thuyét Thei gian Ma

Trong lich sit loai ngudi, "Dém trudng Trung ¢d" 1a mot thai dai t6i tim day nhiing y
tudng nd dich con nguoi hic 4m va tin diéu nguy tao. Ngudi ta dd ching minh dudc
trong khoéng thoi gian nay, Nha tho Cong gido va dé qubc La Ma than thanh, da nguy
tao ra hang ngan tu liéu gid nhim kim hiam tu do tu duy. Nam 1991, nha s hoc Dic
Heribert Illig dua ra cac bing chiing cho gia thuyét viéc co dén 297 nam, goi la Thoi
gian Ma, trong lich st Trung c6 da dude nguy tao va thém vao lich sir. Néu gia thiét
nay ding, Hoang dé Charlemagne ciling 1a san pham nguy tao. Cho dén nay mic du
¢6 nhidu ngudi phan déi, ciing nhu khong it ngudi Ging ho, viéc bac bo cling nhu ki€m
chitng gii thuyét nay déu chua dugc khang dinh. Trong vAn dé nay, ly luan bénh vuc va
phan béc gia thuyét nay déu dya trén nhiing diém tinh t& v& iing dung toan hoc trong viéc

lam lich.

Ngady xuén phdn va hiéu chinh
lich

Hién chiing ta dang dung Dudng lich, dia trén
chu ky lién quan dén Mt Troi va Am lich, dua
trén chu ky lién quan t61 Mit Tring . Tuy vay,
cic chu ky nay déu khong tinh tron theo ngay,
la chu ky Trdi Pt t¢ quay mot vong quanh
truc ctia chinh minh. Am lich xdy dung khong
dugc khoa hoc nén khd lugm thuom, chung ta
sé ban dén ¢ mot dip khac.

Trai dat di tron mot vong quanh Mat Troi
trong thoi gian la 365,2424 ngay. Duong lich
Julius dudc Nha doc tai La Ma co dai, Julius

Ceasar 1ap vao thé ky 1 trude Cong nguyén 1ap
ra tinh tron mot nim ¢6 365,25 ngay. Do mdi
nim Duong lich c6 365 ngay, nén lich Julius
diéu chinh phin s6 du bang cich ¢t 4 nam mot
14n & ¢c6 mOt ndm nhudn c6 366 ngay.

Tuy nhién, m&i ndm lich Julius da tinh doi
ra so véi thdi gian thuc mot khodn 1a 0.0076
ngay, tic 12 chi c6 11 phit thoi. SO thai gian
naty tuy nhé, nhung sau hang ngan nam, con )
tich 1diy c6 thé 1én i nhiéu ngay, lam sai 1éch
viéc tinh ra cc tiét khi mita mang 6 tinh tuin
hoan theo Mit Trvi. Cu thé 1a dén thoi cla
Gido hoang Gregory XIII, ngudi ta bat dau
nhan thdy ngay Xuan phan (Vernal Equinox)
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Hinh 1: Julius Ceasar, nguoi dia ra lich
Julius

di 1éch di kha nhidu so véi ngay 20/3 khi bt
dau dung lich Julius.

Tai sao ngay Xuan phan lai quan trong voi
viéc lam lich? Ching ta hay tim hiéu ro hon
vé ngay Xudn phan va ¥ nghia cta n6 dé hiéu
c6 & ciia lich Gregory: Trdi Dat chuyén dong
quanh Mt Trdi viia td quay quanh tryc cua
minh nhu trong Hinh 2.

» Xudn phdn

Cdc tryc
¢ oy

n %
Miia Déna

Mia he -

Thu phdn

Hinh 2: Chuyén dong quay ctia Trdi Dat
quanh Mgt Troi va thoi tiet trong nam

Didu d6 c6 nghia 1a Trdi DAt chuyén dong
gidbng nhu mot con quay, truc quay cua no
ciing d6i hudng tuong doi so voi Mat Troi.
Khi truc quay ctia Trdi DAt hudng vé phia Mt
Troi, Bic Ban Ciu sé ¢ nhiéu anh nﬁng hon,
thoi tiét chuyén sang mua he. Khi tryc quay
ctia Trai DAt hudng xa Mt Trdi, thoi tiét sé
chuyén sang muia Dong. Nhu vay mot nam sé
6 hai diém can bing & gita diém gitia mua he
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vi mia dong. Tai diém nay, Mat Troi s& nam
trén mit phing chita dutng xich dao cta Trai
Pit. Vao ngay do, thdi gian ban ngay va ban
dém biing nhau. Trén Bic Ban Cau, s& c6 mot
ngay Xudn phén 20/3 va mot ngay Thu phén
22/9. & Nam Bén Ciu, cic mua sé doi cho, He
thanh Dong, Thu thanh Xuén, vi thé tiét Xuéin
phan trén Bic Ban Cdu s¢ la Thu phan 6 Nam
Ban Cau va ngudc lai.

Céc ngay Xuan phén va Thu phén c6 thé quan
sat d& dang va khach quan, do d6 cdc nha lam
lich tir thosi thugng c6 ca Au va A déu da biét
xdc dinh cdc ngay nay bang cach quan sat thoi
diém Mit Trdi moc va lin. Nhu vy, cdc tiét
trong nidm, c6 dic trung thoi tiét tuan hoan
ciing duge phin bd theo khodng cach t6i cac
ngay nay.

N
; L Chctio Mgt T
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Xich dgo

Hinh 3: Ngay Xudn phdn, ngdy dai bang dém
do Mt Troi ndm trén mdt phing co chifa xich
dao va cdc tia mdt trot chiéu song song voi
mdt phc?ng nay

DPén thoi Gido hoang Gregory XIII, ngudi ta
nhin thiy diém Xuan phan da dich xa ngay
20/3 lam viée du bdo cdc tiét troi, miia mang
r& nén sai léch véi lich. Gido hoang Gregory
XI1L, tuy 1a mot nha lanh dao nhung co y thuc
cai céch va thiét thuc, nhan thay van dé cai
cich lich khong phai chi don thuan la viéc
vién vong nhu déi cac ngay 1€ Tét, da ra 1énh
cai cich lich va ban hanh lich Gregory vao
ndm 1582. Lich Gregory vé co ban giong lich
Julius, chi khdc & chd 1iy 365,2425 ngay lam
mot nam. Diéu do 6 nghia la ci 400 nam sau

Tap chi Pi 51




khi tinh nim nhudn theo lich Julius lai phai
diéu chinh bét di 1 ngdy. Nhu vy cdc nim
1600 va 2000 khong co6 nhuén theo lich Gre-
gory, trong khi chiing la nam nhuén theo cach
tinh cua lich Julius.

V6i cach tinh clia lich Gregory thi s6 thdi gian
doi du trong mot nim so véi thuc € (gitta lich
va thién vin) con lai s€ 1a 0,0001 tic la ci
mdi mdt van ndm mdi tich lay di mot ngay
cin hiéu chinh. Chiing ta con 1au mdi phai lo
dén didu do. Vi vay trude mat, trong 8000 ndm
t6i, lich Gregory van c6 thé coi 1a hoan hio.

Hinh 4: Phit diéu trén m¢ Gido hoang Gre-
gory XIII mé td viéc cdi cdch lich nam 1582

Gid thuyét Thoi gian Ma

Piéu ddng n6i 1a chénh léch gitta cac mde tinh
cua lich Julius va lich Gregory la khoang 1700
niim, néu theo nguyén tic cla lich Gregory sé
phai didu chinh 0,75 x 17 = 12,75 ~ 13 ngay.
Tuy nhién, lich Gregory chi diéu chinh c6 10
ngay khi cong bd va van dé ngay Xuan phin
vio ngay 20/3. Vay 3 ngay con lai di dau mét?
Heribert Illig 1a ngudi dat cau hoi "Tai sao
chi diéu chinh 10 ngay ma di€ém Xuan phén
vén tré lai dude ding vao ngay 20/3 nhu thoi
Ceasar?" Ong da tinh lai va thdy ring c6 297
nim bi thiéu di. Ong da dat van dé 1a s6 thoi
gian d6 da bi thém vao lich sit. Vi vay theo gid
thuyét Thoi gian Ma, ndm 1582 thuc té chi la
nim 1285. Niam nay 2017, néu gia thuyét Thoi
gian Ma la ding, ding ra phai la 1720.

Viy ai va tai sao da nguy tao va thém 297
nam vao lich sit. Heribert Illig cho ring day

Ja muu dd cua Gido hoang Silvestre 11 (tri vi
tir 999 dén 1003) da thong dong véi Hoang dé
Otto TII (tri vi tit 996-1002) ctia dé quoc La
Ma thin thédnh sita d6i thai gian, v1 mudn nam
1000 roi vao thoi gian cAm quyén cla minh.

Heribert Illig dd dua ra nhiéu bing ching dé

chiing t6 khodng thi gian 614-911 chua tung
c6 trong lich sit. Sau nay c6 rét nhiéu ngudi
tiép tuc phat trién gid thuyét Thoi gian Ma,
dic biét 1a Hans-Ulrich Niemitz da dua thém
nhidu ludn cif va bang ching khéc kha ly tha.
(1.

Chéng han, ¢6 nhiéu bang chiing vé kién tric,
chitng to ring mot s6 cong trinh kién tric
c6 phong cdch vugt thoi gian 250-300 nam.
Chiing ta c6 thé xem xét trudng hgp ctia Tiéu
gido dudng Aechen (Hinh 5) dudc cho la xéy
dung niam 800. Ti€u gido dudng nay co phong
cach rt gan vdi Pai gido duong Speyer (Hinh
7) dudc xay dung nam 1053 dudi thoi Hoang
dé Konrad II. Cac 16i di c6 cng vom ctia hai
gido dudng c6 phong cdch rat gan nhau (Hinh
6 va Hinh 8). Didu nay rat khé gidi thich néu
khong gia thiét 1a ching duge xdy dung & cdc
thoi diém rit gan nhau, chd khong phai cach
nhau hon 250 nam.

Con nhiéu cdc chi tiét kién tric khéc tai Ti€u
gido dudng Aechen ma ngudi ta thiy chi xuat
hién sau dé 250-300 ndm tai cac di tich khac.
Nhiéu nha kién tric da nhin thay nhiing diém
dic biét nay va cho thiy Ti€u gidgo dudng
Aechen phai duge xdy dung vao niia sau cua
thé ky 11.

Ngoai Tiéu gido dusng Aechen con c6 nhiing
bing chitng vé kién tric khéc tuong tu. Cic
budc nhay vot vé kién tric duge tim thiy
rét khé gidi thich, trir phi ching ta gia thiét
khoang thdi gian gan 300 nam gitia ching la
khong c6. N6i mot cich tdng quat 6 rét nhiéu
vi du v& phong cach kién tric La Ma tai cdc
cong trinh xdy dung trong thé ky 10-11 6 Au
chéu, 1am ngudi ta khé tin ring thoi di€m nay
cdch xa thoi La Ma nhu chiing ta van nghi.
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Hinh 5: Tiéu gido duong Aachen dugc cho la
xdy diung ndm 800, cd cdc di vt ditgc cho la
ciia Hoang dé Charlemagne

Hinh 6:; Léi di mdi vom tai Tiéu gido duing

Aachen co phong cdch dirge cho la viegt thoi

dai 200 nam

Cac biing ching vé db gdm lai di theo chiéu
ngude lai. Cdc do gbm duge cho la xudt hién
fit thé ky 7 cho dén thé ky 10 hau nhu thay
d6i rit cham vé phong céch, Céc nha nghién
cttu hau nhu khong thé xép trit tu thoi gian
gilta cdc dd gdm dudc cho la sin Xuét trong
g1a1 doan nay. Diéu nay ciing trd nén dé hiéu
néu chiing ta gla thiét ching dudc sén xudt tai
cdc thoi diém gin nhau. Chinh diéu do lai Gng
hd su bién mét ctia khoang thoi gian gan 300
nam.
Céc tai liéu va di vét dang tin cdy vé giai doan
614-911 cing rat hiém hoi mot cich ddng
kinh ngac. Tuy véy, ngudi ta c6 thé nho cdy
dén viéc xdc dinh nién dai bing céc phuong
phap khoa hoc nhu phuong phap dong vi car-
bon 14 (RC14) hodc phuong phap dém vong
tif thd gob than ciy (dendrology). Néu nim nay
2017, ching ta xdc dinh dugc tudi clia mot
s& vt 6 nién dai khoang nam 600 va ching
minh 14 ¢6 tudi tinh theo RC14 1a khodng
1417 nam thi gia thuyét Thoi gian Ma di tong.
Nhung thuc ¢ khong gian di nhu vdy. RC14
dua trén viéc carbon dong vi C14 dugc hinh
thanh trong khong khi va nhiém vao céc sinh
vit qua duong ho hép. Khi cdc sinh vit nay
chét, C14 nging dugc hip thu thém va bat dau
phan hiy véi chu ky ban rd la 5730 ndm. Nhu
vy, néu chiing ta biét dugc lugng C14 trong
sinh vat d6 khi méi chét thi viéc xdc dinh thoi
glan hét stic dé dang. Ching ta c6 thé gia thiét
50 lufdng C14 trong sinh vat d6 khi mdi chét
gan giéng nhu trong sinh vat ngay nay.
Thyc su diéu d6 chi ding véi cdc thoi diém
gan day. O céc thoi dai xa hon, viéc hinh
thanh C14 trong khi quyen ¢6 thé c6 nhiu
thay d&i. D6i véi cac thé dai rat xa ner trong
khéo cd, ngudi ta c6 thé chip nhan sai s hang
tram nam.
Tuy nhién, trong bai todn ctia ching ta, sai s&
nay khé chip nhin. Vi viy ngudi ta phdi hiéu
chinh lai phuong phap RC14 bing phudng
phép dém vong go trong thén cdy. Co sG cua
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Hinh 7: Pai gido duwong Speyer duge xdy ding
vio thé ky 11 béi Hoang dé Konrad 11

Hinh 8: Loi di mdi vom tai Pai gido diuong
Speyer la tién phong vé phong cdch nay tai
Au chdu

Hinh 9: Cdc vong cdy, tai mdt cdy d Vuon
Bdch Thii Britol (Anh), méi nam iing véi mot
vong cdy. Vong cudi ciing gdn vo la nam gan
nhat

phuong phap nay 1a do méi ndm cy co thém
mdt vong. Néu c¢6 cdc mu go duge xdc dinh
nién dai chinh xdc trong mot thoi ky, ngudi ta
¢6 thé xdc dinh lugng C14 trong cdc mau nay
dé tim ra quy luat thay ddi ctia lugng C14 tich
trong cd thé song theo thdi gian.
Tuy nhién, viéc tim ra cac mau gd dang tin
ciy tir thé ky 7 dén thé ky 10 la rit kho
khin va hiém hoi. Diéu nay cling dugc nhiing
ngu(n ung ho gia thuyet Thoi glan Ma cho la
bing ching dé khéng dinh thém gia thuyét clia
minh.
Céc bing ching khio co vé giai doan Thoi
gian Ma duong nhu cung ung ho gia thuyét
nay. Cac khai quat dia ting tai thanh phd
Frankfurt am Main hoan toan khong thiy 16p
dia tang nao ting véi giai doan 650-910.

Pé phan bdc gia thuyét Thai gian Ma, chiing
ta c6 thé xem xét lich suf clia cac qubc gia Is-
Jam vi clia dé ché Byzantium. Néu ¢6 thé tim
ra nhitng diém mdc dé qua d6 xdc dinh thoi
gian 614-911 la c6 that thi gia thuyét nay xem
nhu khong ding ving.

Theo st sdch (tuyét dai da s6 viét vé sau nay),
khoang Thoi gian Ma la.xdy ra su tranh chip
quyén lyc cla dé quoc Byzantium va cac nha
nude Islam mai néi 1én. Ngudi ta biét ring 6
mét chuong trinh cai cach xa hoi tai By4a11—
tium sau khi dé qubc nay tich khoi dé quéc

La Ma.
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Céc nha sit hoc ciing rit dau dau vi thy ring
giai doan thé ky 7-10, hau nhu khong c¢6 mot
vét tich gi va dudng nhu xa hoi khong co thay
doi dang k€ so voi cdc thay ddi trude va sau
dé. Trude khi ¢ gia thuyet Thai gian Ma, C’IC
nha stt hoc da tranh cai vé tinh chinh xdc vé
s6 liéu cho thdi gian nay va khong ¢o két luan
nao thuyét phuc.

Lich st ctia Islam cang c6 sy trung hop ky la
vé su ton tai ciia khoang Thoi gian Ma, ma
nguyén nhan chua dugc tim ra. Thién st thi vi
dai Shahnameh hoan tic nim 1010 bdi Fir-
dowsi, viét v& lich sit c6 dai ctia Iran cung
ditng lai vao nam 650, b6 qua gin 300 nam
dudi anh hudng cia Islam, nhu né khong hé
ton tai.

Thai diém ctia nhiing ngudi Iran tran vao An
Do ¢6 rét nhidu mau thuin cho dén nay van
chua ai giai quyét duge. Cdc ti dién bach khoa
khac nhau véin dua ra cic thdi diém khd mau
thuin (U thé ky 7 dén thé ky 10.

Mot diéu ky la 1a trong mot buc bich hoa
thdi nha nudc Islam Omayyades c6 ta lai cinh
nha vua Ba Tu (Iran ¢ dai) Khosrow II quy
phuc Omayyades. Nhung thuc ra nha vua nay
chét tit tride khi c6 Omayyades hon 100 nam.
Ddng tién clia nha nude Islam Oyayades phat
hanh niam 695 in hinh vua Persic Khosrow 11
Piédu do chitng to rang nha nude Ba Tu va Is-
lam da cling ton tai song song mdt thoi gian
dai. Nhung ¢6 thé do céc 1y do y thiic hé ma
cdc st gia lai chép ching thanh hai lich su
riéng biét tiép ndi nhau. Trong Hinh 10 1a hinh
ctia mot ddng tién A Rap, dic vao nam 695 lai
¢6 hinh vua Khosrow IT dd mat nim 628. Theo
stt Islam, thi nha nudc Ba Tu cling khong con
tdn tai, ly do gi nha nudc Islam lai in hinh vua
Ba Tu Ién tién.

Néu sita d6i dé At cé cdc chi tiét lich st tuong
tu nhu vy trd nén hop 1y, chi can dua vao lich
st cua Islam nhiing thoi gian ma. Néu xoa di
cdc giai doan 583-661 va 750-968, tong cong

Hinh 10: Pdng tién do nha nudc Islam ban
hanh ném 695 ¢é in hinh vua Ba Tu Khostow
1T mdt néim 628. Bé quéc Ba Tu bi tiéu diét
nam 651

Thoi gian Ma la 296 ndm, phu hdp véi thoi
gian ma ¢ Au Chau.

Lich st ctia ngudi Do Thiéi & Au Chéu cing ¢6
rét nhiéu khoang tréng. Sau khi dé ché La Ma
cO dai bi vG ndm 476, su ton tai ctia ngudi Do
Théi & Au Chau khong con dude ghi nhan cho
dén tan thé ky 10. Do d6 céc ngudn st liéu Do
Thai ciing khong hé méu thudin véi gia thuyét
Thoi gian Ma. Ngudc lai, Thaoi gmn Ma cho
phép giai thich phan nio viée thiéu hut st licu
trong thdi gian 5 thé ky.

Cdc y tudng lién quan

Viée nguy tao lich st la viéc thuong Xay ra,
nhung ludn dé lai déu vét. Trong lich st Ai
Ciép, ciing c6 viéc nit hoang (Pharaoh) Hat-
shepsut bi xda tén, nham vao viéc ha dia vi
nit hoang nay thanh nu nhiép chinh viong.
Viéc tach cac nha nude ¢ ton gido khéac nhau
viio céc thai ky khac nhau nhu trudng hop nha
nude Ba Tu va Islam ciing c6 thé tao nhiing
sai 1éch vé thoi di€ém lich su.

Gia thuyét Thdl gian Ma khong phai la thuyét
duy nhét vé khoang thoi gmn khong co thit
trong lich stt. Dua trén cédc bing ching thién
vin ¢6 (61 3 gia thuyét véi miic do nang nhe
khéc nhau. Giai thuyét Trét tu thoi gian Mdi
ctia nha todn hoc, Vién si A.Fomenko [2], cho
rang c6 t6i hon 1100 nam da dudc nguy tao
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trong lich sit Chau Au. Tuy nhién, quan diém
nay c6é phan qua khich, budc dng phdi phi
nhan sy ton tai cda phan 16n lich st Trung
Quéc trude thdi nha Tong, nhu Tuy-Pudng.
D6 1a nhitng diém yéu trong gia thuyét nay.
Gia thuyét Trat tu thoi gian thip nhit ctia nha
vat ly V. Gurzadyan, dya trén tinh toan lai
ngay Nhit thuc dude ghi nhan, cho ring vua
Murshilis I ctia ngudi Hitti da chiém Babylon
vao nam 1499 trude Cong nguyén, chit khong
phai vao nam 1531 nhu lich st ghi chép. Gia
thuyét nay cling cho ring ¢6 téi 96 nim trong
lich stt ¢d dai bi nguy tao.

Hinh 11: Trdn chiém thanh Babylon xdy ra
ndam nao? (tranh cia danh hoa Thomas Cole,

1828)

Néu gia thuyét Thoi gian Ma la ding thi
Hoang dé Charlemagne sé la nguy tao va toan
bo tridu dai Carolinger clia dé qubc La Ma
than thanh ciing 1a nguy tao.

Theo B.Lukdcs [3] céc bing chiing vé vin
héa, khao ¢6 ma Heribert Illig dua ra déu c6
thé tim ly do d€ giai thich, tuy c6 phin guong
ép. Nhung theo 6ng, bing chiing vé thién vin
sé 1a quyét dinh. Néu qua that thdi Ceasar,
ngay Xuin phén la vao ngay 20/3, nhu Herib-
ert Illig n6i thi day sé la mot van dé nghiém
trong c6 thé ing hd cho gia thuyét Thai gian
Ma. Tuy nhién, ¢c6 mdt s6 cong trinh nghién
ctiu khéc lai tim bing chiing cho riing vao thoi
Ceasar ngay Xuan phan rdi vao ngay 25/3.
Meiit khdc, viéc so sanh lich sit Au Chau, Trung
Dong va lich sit Trung Quéc sé c6 nhitng vén
dé can phai 1am rd.

R ~4R
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Hinh 12: Charlemagn Hoang dé sdng ldap dé
quéc La Md than thdnh, co thé'la nhén vt lich
su nguy tao?

Gia thuyét Thai gian Ma va cdc gia thuyét lién
quan la nhting cach nhin mdi mang tinh phé
phan vé lich st Au chau thoi ky Trung Dai.
Trong d6 céch tu duy todn hoc da két ndi cac
tri thic lién nganh. Du dung du sai, viéc dua
ra cdc gia thuyét va phan bién chiing ciing gdp
phan dua khoa hoc tién 1én. Viéc tim hiéu gia
thuyét nay cho thdy, trong khoa hoc khong c6
bét cti mot chan 1y nio, du 1 hién nhién, 1a bat
di bit dich. Viéc ¢6 nhitng trudng phdi khoa
hoc véi cdc quan di€m trai ngudc, tranh ludn
mdt cdch minh bach va song phang sé dem lai
mot bau khong khi khoa hoc chin chinh hon.

Tdi liéu tham khéo

[1] H. Niemitz, Did the Early Middle Ages
Really Exist?, (1997)
http://www.cl.cam.ac.uk/ mgk25/volatile/Ni
emitz-1997.pdf

[2] A.Fomenko, History: Fiction or Science,
Chronology 1, Delamere Publishing (2007)

[3] B.Lukdcs, Phantom times? Is the lower-
most chronology of babylon maore prob-
able than the excision of Charlemagne?,
http://www.rmki.kfki.hu/ lukacs/EFOMENK
O4.html
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LTS. Gido duc Tin hoc cho hoc sinh ngay tiv bdc tiéu hoc dang la xu thé mdi ciia gido duc, déc
biét & cdc nudc tién tién. Lap trinh Scratch la bude khdi ddu rdt thich hgp, nhi ban doc sé thdy
sau khi doc loat 12 gidng ciia TS Bii Viét Ha, bdt ddu tiv Pi Tap 1 s6 7, thdng 7.2017.
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Loi néi dau. Moi trudng va ngon ngt 1ap trinh Scratch do nhém nghién ciiu
Lifelong Kmdegarden Group thudc dai hoc MIT (Massachusetts Institute of

Technology) thiét 1ap dau nim 2008. Y tudng ban dau ctia nhém chi [a thiét lap
mot ngdn ngi 1ap trinh mdi, don gian, khong can nhd, lap trinh chi ding kéo

thd, danh cho tré con dé thiét lap tro chai, ph1m hoat hmh u’ng dung don gian,
kich thich su sdng tao trong moi trudng lam viéc nhém cia tré.

Tuy nhién Scratch chi thyc sy bung nd tit nim 2014 khi mot s6 qube gia nhu
Anh, My da d6i méi dot pha chuong trinh glang day mon Tin hoc trong nha
tru’dng, dua noi dung kién thiic Khoa hoc mdy tinh vao nha trudng ngay tii cip
Tleu hoc. Mot trong nhiing dé nghi quan trong nhét ctia cic chuong trinh nay la
can dua cdc ngén ngit lap trinh don gian, dang kéo tha nhu Scratch vao gidng
day trong nha trudng & bac Tiéu hoc Viéc diéu chinh chuong trinh mén Tin hoc
nay da kéo theo su gia tang bung nd clia Scratch trén pham vi toan the gidi. S6
ludng hoc sinh dang ky tham gia trang Scratch tang dot bién ca vé sb lugng va
chét lugng. Thuc t& da chitng minh tinh hdp din ctia ciac méi trudng 14p trinh
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[ kéo tha nhu Scratch, su dam mé 1ap trinh cta tré nho. Scratch vo cung thich hgp e

@ Khu vuye sin khau chinh ctia
Scratch. Trén sin khau cé

Scratch la gi?

Tém tdt mot vai y dé tra 18i cho céu héi: vay
Scratch la gi?
— Scratch 1a 1 mdi trudng lap trinh ting dung
diic biét, trong d6 viéc “viét” 1énh s& dugc
thyc hién bing thao tic “kéo tha”.

— PAu ra ctia Scratch hd trg cac cong nghé
mdi nhit cia CNTT nhu dm thanh, hinh
anh, do véy céc tng dung ciia Scratch rét
phong phd, hip dén dbi vi tré nho.

_ Scratch ¢6 su phat trién bing no vai nim
trd lai day. Dic biét 1a sau khi mot s qudc
gia ¢6 tiém luc khoa hoc k¥ thudt manh
trén thé gidi da quyét dinh dua Scratch
vilo giang day trong nha trudng cho hoc
sinh tit c¢éip Tiéu hoc.

| i o o e £ - ~ - A . A2
I cho tré lGa tudi tit 6 dén 14, tic 1a cdc cap Tiéu hoc, THCS. =
|

_ Scratch hoan toan mién phi va c6 thé chia
sé rong rai trong cong dong.

— Scratch rit thich hgp d€ tao ra cic dng
dung dd hoa, animation, bai hoc, bai
giang, mo phong kién thic, trinh dién,
sdch diénu td, trd chdi,. .. rat phit hgp véi
nha trudng, gido vién, hoc sinh.

— Scratch 12 méi trudng tot nhét dé day hoc
sinh 1am quen véi tu duy may tinh, khoa
hoc mdy tinh tif Iiia tudi tiéu hoc.

Chuyén muc Hoc Idp trinh Scratch
danh cho ai?

Ching tdi du kién s€ viét mot serie cdc bai
hoc don gian 1ap trinh Scratch danh cho hoc
sinh Tiéu hoc, dic biét la tit cac 16p 1, 2, 3.
M&i bai hoc sé 1a mot chi dé va mot chudng
trinh ting dung hoan chinh.

BAI 1. CON VAT BIET NOI CHUYEN

Muc tiéu
Hoc xong bai nay em s& biét:
— Nhén vat la gi?
— Con vit ciing c6 thé néi chuyén dugc nhu
nguoi.
— Chuong trinh mdy tinh = 1 déy c6 thi ty
cac lénh.

— Lap trinh thét la don gidn.

Biéu tugng Scratch

Scratch

N&i dung bai hoc
1. Lam quen v&i Scratch

Scratch 14 m6t phan mém tro choi? Piing,
nhung Scratch con 1a mt cdi gi hay hon thé
nua co.

Chting ta cling tim hi€u cac ban nhé.

PE khdi dong Scratch em hay nhdy dup lén
biéu tugng Scratch (hinh con meo) trén man
hinh mdy tinh hodc vao truc tiép trang mang

https://scratch.mit.edu/projects/editor/

dé quan st giao dién Scratch,
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nhén vt (con meo).

@ Khu vuc “lap trinh” diéu
khién nhan vt va san khiu.

@ Khu vyce chon cac “1énh lap
trinh”.

@ Khu vuyc lua chon, bé sung

Q=9
nhan vit, nén siu khiu.

2. Nhan vét Scratch 1a ai?

ﬁt)ung\ ta 'Illh\lil thkﬁy gl .t{én san khéu? D6 1a con Méo. D6 ciing chinh 1a nhan vt ma em sé phai
f_lp tjmhA deﬂdleu }(h1&11 chu M(?o do. Em sé duge hoc ngay sau day cdch tao thém nhiéu nhin

vat nifa trén san khau va cich diéu khién chiing nhu thé nao.

EAm carj nhd: em chinh la Tong Pao Dién ctia chuong trinh Scratch diéu khién cdc nhan vt trén

san khau. .

Nut chay

chuong trinh.

\ / Nut dimg chuong trinh
~e

Nut phong to
sin khiu.

\

=

Nhan vét c6 thé chuyén dong
‘N khap trong san khiu. M&i nhan
vit Scratch déu nhin vé 1 hudng
ctia minh.

Cac huéng chinh nhu phia trudce

(bén phéi), 1én trén, xudng dudi,
quay sau lung (bén trai).

3. Biéu khién nhan véat béng gi?

Viy c\hung ta s€ dicu khién nhan vét nhu thé nio, bing gi? Em hiy quan sit khu vyc @ la noi
em can dua ra cdc "lénh" dé diéu khién nhan vat. Céc 1énh diéu khién nay déu ndm trong khu

vuc @

Em hay thyc hién theo cac bude nhu sau:
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1. Nhdy chon nhom 1énh

& ot
[ iase v b D]
-0

Bay gid em hdy kéo tha tiép Iénh

ra clia sd 1énh, stra gid
tri s6 thanh 45, sau d6 kéo vao sét phia dudi
clia 1énh dang c6, em sé thiy 2 1énh nay bi hit
dinh vao nhau:

move €II) steps Lénh tién vé phia trude 200 budc.
turn ¥) @ gdegrecs Lénh quay sang trii mot goc 45°.
Bay gi¢ chiing ta c6 th€ thi thyc hién chay 2

1énh trén bing céch nhdy dap chudt 1én mot
trong 2 1énh nay.

Em ¢6 thiy con Méo dé thyc hién 2 thao tdc
trén khong?

Béy gid em hoan thién chucng trinh dau tién
bing cach nhdy chon nhém 1énh Event, sau d6
kéo tha léenh when <I& co> clicked sang
ctia s6 1énh. Em sé thiy lénh nay nim & phia
trén va cling tu dong hut vao 2 1énh da co.

whan | clicked
move E0) sleps -
turn ) @ degreas |

move €D steps
turn ) €D deareas

Motion.

2. Kéo tha 1énh Moye
.. steps sang cia s0
1énh.

L 3. Sita gid tri 10 thanh
200.

Bay gid em di c6 1 chuong trinh hoan chinh.
Em c6 thé phong to man hinh, nhdy vao nit
¢6 hinh 14 ¢& dé chay chuong trinh ma em da
thue hién.

4. Nhén vat “néi” va suy nghi

Nhan vat cé thé "néi", "suy nghi" dugc
khéng? Cdc 1énh say va think trong nhom
Looks sé thuic hién viéc nay.

Em hiy nhdy 1én nhém Looks, sau d6 kéo tha

lénh gd ra ctra s6 1énh. Em stta dong
chit Hello thanh "Chao cac ban, téi la Meo
con day", sau d6 dua 1énh nay vao nhom 1€nh
da c6 ngay phia dudi 1énh diéu khién when ...
Chay thit em sé thiy con meo by git da biét
noi, that la tuyét voi.

when ' clicked
oAl Chao cac ban, tdi |a Meéo con day.

move Eil}) steps

turn ) €D degrees
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Ry

Chao cac ban, t6i n or oy o 5
la Méo con day. ? fr.en em da biét f:ach lam cho nhin vit biét
Nmer— g noi", nhung chi hién chi¥ trén man hinh. Bay

gio ching ta sé lam cho con Meéo biét néi
thuic su. '

5. Nhan vat cé néi duoc khéng?

e A R R A A

Em héy nhdy Ién nit (TAB) Sounds, diy la
chtic niing diéu khién nhén vat thém bét am
thanh d€ c6 thé néi duge. Em thuc hién thao
tic thu am tryc Gép trén mdy tinh cau, vi
du "Xin chao cdc ban, tdi la Méo con diy"

nhu sau:
’ 7 1. Nhdy vao nit nay dé b
Scripts | Coslumes | Sounds & A A
ot : ., sung am thanh sé thu am.
Ty '
‘|(f- 2. Nhdy vao nit nay va doc
< 16i thoai dé thu am truc tiép.
i< |

> m @5 v Emectsy 3. Thu 4m xong nhdy niit

Idlaopnon:M né-y-, sau dé dét tén ChO ﬁ.ln

thanh la Meo con tai dong
phia trén.

Bdy gio em vao nhém 1énh Sounds va kéo tha I¢nh play sound ... (chon 4m thanh 13 Meo
con vao gitta cac dong 1énh nhu hinh dudi.

clicked

LH\'8 Chao cac ban, t6i 14 Méo con day.

play sound Meo con
move @ steps
turn ) @degrees

ﬂ

Hay chay lai chucng trinh, em sé nghe duge Méo con néi thuc sy nhu thé nio.

6. Cac con vét cia em
Chung ta s€ hoan thién budc cudi ciing ctia bai hoc hom nay bing cdch bd sung thém nhan vit
vao chuong trinh va hoc cdch "Iap trinh" diéu khién cac nhan vat khac nhau trén san khéu. Khu

vic @ phia dudi san khau 1a noi diéu khién nhan vat va san khiu. Bay gi&s em héy thuc hién
cac bude sau nhé dé thém nhén vat clia em.
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Sp!"ﬂes Newsprite. € / & £ 2 Tim,
nhay
i chon
New backdrep: 1 )
B/ Enm Sprite Library X C?n C’ho
va nhay
e i & “ 'ﬁﬁ / nit OK
:’:m Devn Drossurt Cnosau? Orooidery ”
s phia
A e 2. .1 duidi.
iy ¥ overt prver2 g o2
1. Nhay nut nay dé e Zhe M
~ 7 ~ ~ @ ey P o
vao ctia sO bo sung S R
Wakng Dog Pupgy Dot Devet Dover
nhan vat. e <At Py e ==

Sau budc trén em sé thiy con Ché xuét hién trén sin khdu. Nhu vdy em da 6 2 nhén vét ciia
em i Méo va Cho. Mbi con vt c6 1 cifa 6 diéu khién riéng ctia minh. Hay nhdy chudt 1én con
Ché dé vao ciia s6 1ap trinh riéng ctia Ché.

& Seratch 2 Offine Edites

Nhéy lén
hin vt = Ciia 56
dc vao cita il lap trinh
50 lap El'lnh (% ! ctia nhan
ctia nhén ” vit Ché.
vat doé. '
S 1
Bgs e

Tuong W nhu v6i Méo, em hay kéo thi cdc 1énh dé 1ap trinh diéu khi€n Ché. Em c6 thé thu dm
riéng cho Ché biét néi. Két qui cubi ciing em cén thuc hién 1a viét chuong trinh diéu khién Meo
va Cho nhu sau:

i ] Béy gi¢ em da di dén thai gian cudi cung clia bai hoc

when

Chuong trinh 16i. Hay phong to man hinh va chay chuong trinh
:m:a:n ''''' diéu khién Méo | dau tién clia em.
J Cubi ciing em can ghi chuong trinh nay véi tén "Con
f ] vat biét néi chuyén" d€ sau nay c6 thé md ra ding
i aed . lai. Thuc hién 1énh ghi tép tit thuc don File — Save.
play sound dogl Chlrﬂng trinh

didu khign Ché Chi y céan ghi rd phan md rong cia tép la sb2.

[V Chao céc ban, tai 1A Cun con.

[ rove € sios Hen gip lai trong cdc bai tiép theo.
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DACH GUITEAL

« Qua email: bbt@pi.edu.vn
» Qua buu dién;

Toa soan Tap chi Pi
Tang 7 Thu vién Ta Quang Bur,
Truong Pai hoe Bach khoa Ha Nai,

Puong Pai C6 Viét, Quan Hai Ba Trung, Ha Noi.




BAN BIEN TAP

Ha Huy Khoai (Tong Bién tip)

Ngb Bao Chau (Phé Téng Bién tip)

Tran Nam Diing (Phé Téng Bién tip)

Nguyén Thj Lé Huong (Phé Téng Bién tip kiém Thu ky Toa soan)
Nguyén Khic Minh (Trwéng ban Bién tip)

Pham Huy Dién, Nguyén Thianh Nam, .
Tran Van Nhung, Nguyén Duy Thai Son, Chu Cam Tho,
Ngé Viét Trung, Vii Ha Van, Nguyén Ai Viét, Lé Anh Vinh.

CONG TAC VIEN
THUONG XUYEN

Ha Vii Anh, V& Quéce B4 Cén, Pham Ngoc Diép, Nguyén Minh Ha,

Luu Thi Thanh Ha, Tran Minh Hién, Phan Thanh Hong, Tran Quang Hung,
Ha Duy Hung, Dau Hoang Hung, Nguyén Van Huyén, Vii Thé Khoi,
Nguyén Duy Lién, Pham Vi Loc, Tran Québc Luat, Kiéu Dinh Minh,
Nguyén Thi Nhung, Ding Vin Son, P Hoang Son, Lé Xuan Son,

Luu B4 Thing, Pao Manh Théng, Nguyén Tat Thu.

TOA SOAN

Téang 7 Thu vién Ta Quang Biru, Truong Dai hoc Bach khoa Ha Néi
Pudng Dai C6 Viét, Phudng Béch khoa, Quan Hai Ba Trung, Ha Ngi
Email giti bai: bbt@pi.edu.vn. Email giao dich: info@pi.edu.vn
Dién thoai: 04.3215.1407 Fax: 04.3623.1543

Website: www.pi.edu.vn

Ché ban: Lé Qude Tudn

Db hoa: Nguyén Tran, Poan Xudn Trudng

Anh bia 1: Tiéu gido dudng Aachen c6 phong cach kién trae dge cho 13 vuot
thoi dai 200 nam (xem bai trang 50). Nguén anh: Internet.

Gidy phép s6 484/GP-BTTTT ngay 25.10.2016
In tai: Cong ty C4 phin In Ha Ngi

Tap chi ra hang thang

Gia: 25.000 dong

LAP KV LUC CHAU A
rany Teai 84 28 Thp.
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That su thién nhién
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Website: www.thmilk.vn | Hotline: 1800 54 54 40




