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Triéu béng héng sinh ra tir Todn hoc (fractals)
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PHU NU’ VA TOAN HOC

Pi s6 2 dén tay ban khi ngay Phu ni Quoc té 8/3 da cin ké. Ciing nhw ban, Pi dang loay
hoay tim mén qua gi d6 dé ting ban gai. Ma so v&i ban thi Pi gdp khé khan hon, vi s6 ban
gai cda Pilén hon ctia ban rat nhiéu!

La nha Toan hoc, Pi khong c6 qua gi khac ngoai Toan hoc! B&i thé, mén qua cda Pi danh
cho cdc ban gai hom nay sé 1a nhirng cAu chuyén vé cic nha todn hoc nit, trén thé gi¢i va &
Viét Nam, tlr ngay xwa va ca bay gio.

Van con khong it ngwdi cho rang Todn hoc khong phai 1a mo6n khoa hoc thich hop véi phu
nit. Néu nhw Gidi thwdng Fields ndm 2014 cua nha todn hoc nir Maryam Mirzakhani chwa
da strc thuyét phuc cac ban, thi Pi sé cung cac ban ngwoc dong lich str, dé thiy khong phai
chi ngay nay, ma tr ngan xwa, phu nit da c6 nhirng déng gép 1én lao cho Toan hoc. Khong
thé viét qua nhiéu, Pi chi nhic dén ba nha toan hoc nit tiéu biéu:

e Hypatia thanh Alexandria.
e  Emmy Noether.
e Kovalevskaia.

Ciing trong so nay, cac ban sé c6 dip tro chuyén cling Gido sw Hoang Xuén Sinh, nha toan
hoc nit dau tién cia Viét Nam.

bé thanh cong trong Todn hoc, ngoai niém say mé, nang lwc suy luin logic, con cin dén
tAm hon lang man, luén hwdng dén nhirng vé dep c6 thé 1a kh6 nhén ra trong doi thwong.
Nhirng phadm chat 4y déu la thé manh ctia Phu nit.

Nhan ngay Phu nit Qudc té, Pi xin chic cac ban nit luén tran day niém vui, tran day tinh
yéu cudc song va tinh yéu Toan hoc.
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Trong so nay:
Phu nir va Toan hoc

Toan hoc tir c6 dién dén hién dai
Toan hoc - sang tao (invention) hay phat hién (discovery)
Cao Chi

Toan hoc va Doi séng

Chir ky s6 - MOt tng dung doc dao ciia ma hoéa phi déi xirng
Pham Huy Pién

Ban vé mot phwong phap tang hinh
Hoai Minh Nguyen

Giai toan cung ban
Di bat bién, &tng van bién
Ha Huy Khodi

Thach thirc Toan hoc

Lich st* Toan hoc
Nhitng phu nit kiét xuat cia Toan hoc
Nguyén Thi Nhung va Phan Thanh Hong (swu tdm va bién soan)

Pwong vao Toan hoc

Giai toan va nghién ctru toan

Vii Ha Vdn

Classification of coarse-grained steady Euler flows
Toan T. Nguyen

Poi thoai Toan hoc
Lam toan la mot trong nhirng hanh trinh hanh phtc cia ngwoi phu niv
Thw Hién (thwc hién)

Goc STEM
INTEL ISEF
D6 Hoang Son (thwc hién)

Tram thién van
Anh sang trong thién van hoc: kham pha va ghi nhan
Pham Ngoc Diép
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Toan cua Bi
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Tinh yéu va Toan hoc
Ngé Bdo Chdu
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TOAN HOC TU CO PIEN PEN HIEN DAI

TOAN HOC - SANG TAO (invention) hay PHAT HIEN (discovery)

Cao Chi

Cdc khdi niém todn hoc vén dwoc phdt trién vi nhitng ly do triru twong, tai sao lai gidi thich
dworc cdc hién twong thuc tai? Theo nha vdt ly Eugene Wigner thi tiém ndng céng dung ctia
todn hoc la mét mén qua ky diéu ma chiing ta vira khéng thdu hiéu, lai vira xirng ddng dwoc
thtra hwdng. Cdu hdi thdch dé la: Todn hoc la mét sdng tao (invention - mét tao dwng ctia
tri 6c con ngwoi) hay dé la mét phdt hién (discovery - mt diéu ton tai ddc ldp véi chiing

ta)? [1]

Toan hoc dwogc sdng tao (invented) hay
dwoc phdt hién (discovered)? Nha vat ly
thién vin Mario Livio goi y rang, cau tra
101 cho cau héi dat ra tir nghin nam nay la
cd hai.

Pa s6 chung ta c¢6 niém tin rang Toan hoc
hoat dong cé hiéu qua, cadc nha khoa hoc
c6 thé thiét 1ap nhitng céng thirc mo ta cac
hién twong cta thé gi¢di vi md hoac cac ky
sw c6 thé tinh dwoc quy dao cac phi
thuyén khong gian. Ching ta chidp nhan
quan diém, ban dau dwa ra béi Galileo,
rang Toan hoc 1a ngdn ngit ctia khoa hoc
va hy vong rang ngit phap ctia né gii thich
dwoc cac két qua thwc nghiém, thdm chi
tién doan cac hién twong méi. Strc manh
cia Toan hoc qua la mot diéu giy ngac
nhién. Hay 1ay vi du: nha vat ly Scotland
James Clerk Maxwell da thiét lap nhitng
phwong trinh noéi tiéng, khong nhirng thiu
tom dwoc moi hién twong dién tir da duoc
biét cho dén nam 1860, ma con tién doan
dwoc sw ton tai cac song radio, hai thap ky
truweée khi nha vat ly ngudi Piec Heinrich

Hertz tim ra. It c6 Iy thuyét nao khic chiét
va chinh xac dén nhu vay.

Albert Einstein noéi: Tai sao Todn hoc, mot
sdn phdm ctia tw duy con ngwoi, vén déc
lap voi thwe nghiém lai c6 thé phu hop
tuyét voi vai cdc doi twong ctia thwe tai vdt
ly?

Mario Livio dd d6i dién trén tirng buwéc
dwong nghién clru véi mét diéu rat kho
hiéu, do6 1a “hiéu qud khd Ii gidi ctia Todn
hoc  (unreasonable effectiveness  of
mathematics)”, nhw nha vat ly giai Nobel
Eugene Wigner néi dén vao nim 1960.
Livio nghién ctru cac hé sao tién bdi sinh
ra cac siéu tan tinh loai Ia (supernovae
type Ia) va tinh toan s6 phan Trai dit khi
Mat troi cubi cung bién thanh moét sao
khong 16 do, cac cong cu va cdc mé hinh st
dung déu la todn hoc. Con dwong la lung,
kh6 hi€éu dé€ Toan hoc nim bat duwoc thé
gi¢i khach quan da lam Livio kinh ngac
suot cudc doi nghién ciru, va trong khoang
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10 nam, Livio quyét dinh di sdu vao vin dé
nay mot cach siu sac hon.

Cot 16i cia sw bi 4n nay la vin dé ma nhiéu
thé ky nay cac nha toan hoc, vat ly hoc,
tri€t hoc va cidc nha khoa hoc nhén thirc
ludn tran trd: Phdi chdng Todn hoc la mét
tdp cdc cong cu sdng tao nhw Einstein nghi?
Hay Todn hoc la mét thuc tai triru twong
thdt sw tdn tai ma con nguwdi chi phdt hién
ra cdc chdn ly ctia né?

Nhiéu nha toan hoc 1én nhw David Hilbert,
Georg Cantor va nhom Nicolas Bourbaki
chia sé quan diém cta Einstein, ho gin lién
v(i treong phai tw duy goi la treong phai
Hinh thirc (Formalism). Song nhiéu nha tw
twdng noi tiéng khac, trong d6 cé Godfrey
Harold Hardy, Roger Penrose va Kurt
Godel, lai theo quan diém nguwoc lai, la
luin diém Platonism [2].

Cudc tranh luin vé ban chit cua Toan hoc
dang tiép dién soi ndi hién nay. Livio nghi
rang khi dit cau héi 1a Toan hoc dwoc sdng
tao hay phat hién, ching ta da quén mat
kha nang ctia cau tra loi phirc tap va toan
dién hon: cd sdng tao ldn phdt hién déu
dong vai tro cét yéu. Livio tich hop hai
ménh dé dé dé€ tim hiéu vi sao Toan hoc
hoat dong c6 hiéu qua. Mac diu loai bo sw
lwdng phan do gitra sang tao va phat hién,
ching ta cling chwa giai thich dwgc hiéu
qua ctia Toan hoc, bai todn nay rat siu sic
va viéc gidi quyét mot phan ciing di la tién
bo 16n.

Sang tao va Phat hién

Toan hoc dat dén mot hiéu qua kho ly giai
(unreasonable) theo hai con dwong khac
nhau: tich cwc va thu déng déi véi thuece tai.

a/ Vi du, khi Isaac Newton thiét 1ap cac
phép tinh vi phan v&i muc dich nam bat
cac chuyén dong thi dé l1a nhirng sang tao
tich cwc; noi cach khac, cac cong cu duoc
thiét 1ap theo don dat hang. Piéu dang
ngac nhién la ching ta thu dwoc mét do
chinh xac qua lén trong moét sé truong

hop. Liy vi du trong QED (Quantum
Electrodynamics - Pién dong lwc hoc
lwgng tr), mot ly thuyét toan hoc dwoc
phat trién dé mo td twong tac gitta anh
sang va vat chat. Lic cic nha vat ly st
dung QED dé tinh momen tir cia electron,
tri s6 ly thuyét phu hop véi dir liéu thuc
nghiém véi d6 chinh xac dén phan ty ty.

b/ Mot diéu ky diéu khac 1a cac nha toan
hoc d6i luc phat trién nhirng linh vuc chwa
c6 rng dung nao, roi sau dé nhiéu thap ky,
tham chi nhiéu thé ky, cic nha vt ly phat
hién rang nhitng linh vwe do6 c6 &ng dung
trong nhitng quan sat cia ho. Nhitng vi du
vé tinh hiéu qua thu déng nay rit nhiéu.
Nha toan hoc Phap Evariste Galois da phat
trién ly thuyét nhém trong nhitng nam
1800 v&i muc dich xac dinh tinh giai dwoc
cua cac phwong trinh da thirc. Trong Vat ly
thé ky 20, ly thuyét nhom lai tré thanh
cong cu htru hiéu khong thé thiéu trong
viéc sdp xép phan loai cic hat co ban -
nhitng vién gach cua vat chat. Trong
nhitng nam 1960, cac nha vat ly Murray
Gell-Mann va Yuval Ne’eman, doc lap véi
nhau, da tim thiy nhém SU(3) mo ta dwoc
cac hat hadron, dan dén co s& ly thuyét
hién dai vé hat nhin nguyén ti.

¢/ Ly thuyét nut (knot theory) [3] 1a mét
vi du khac vé tinh hiéu qua thu dong.
Nhitng nut toan hoc giong nhw nhirng nut
thong thwdng, ngoai trir ching khong co
nhirtng ddu mut ty do (xem Hinh 1). Nam
1960, Lord Kelvin hy vong mo6 td nguyén
tr nhw nhitng 6ng niat (knotted tube)
ether, song md hinh khong thanh cong.
Tuy nhién cac nha toan hoc van tiép tuc
nghién ctru ly thuyét nut trong nhiéu thip
ky nhr mdt nganh hoan toan chuyén sau
cta Todn hoc triru twong.

biéu dang kinh ngac la hién tai, ly thuyét
nut lai tim dwgc *ng dung quan trong
trong LTD (Ly thuyét day - String theory)
[3] & LQG (Hap dan lwong tir vong - Loop
quantum gravity) [4].
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Hinh 1. Hinh dnh 3 chiéu ctia mét niit ba ld

(trefoil)

d/ Twong tw nhw vay, nha todn hoc nguwoi
Anh Hardy phat hién trong ly thuyét sé
mot linh vwc quan trong, dé la ly thuyét
mat mi, mac diau trwéc diy Hardy da
tuyén b6 rang “chwa ai phat hién duoc
nhitng muc dich chién tranh tiém 4n trong
ly thuyét so”.

e/ Nam 1854, Bernhard Riemann mo ta
hinh hoc phi Euclid - mét loai hinh hoc ky
la, trong d6 cac dwdng song song hodc cat
nhau hodc khéng bao gior gap nhau. Hon
ntra thé ky sau, Einstein st dung cac hinh
hoc d6 dé xiy dung ly thuyét twong doi
tong quat.

f/ Hinh twong chéng chat cac hinh cau
(xem Hinh 2) m6 ta hinh hoc Fractal (hinh
anh 3D tao nén b&i mdét phin mém mo
phdng). Fractal la mot trong nhitng ciu
tric toan hoc dwoc sang tao ra vi nhirng ly
do triru twong, nhung lai mdé tad dwoc
nhiéu thuc tai (tw déng dang & moi kich
thwéee).

Hinh 2. Fractal

Con nguoi sang tao ra nhitng khai niém
todn hoc bang cach triru twong hda céc
yéu t6 lay tr thé giéi khach quan chung
quanh (dang, dwdong, tap, nhém,..) vao
nhitng muc dich dic biét, thAm chi dé vui
dua toan hoc. Tiép theo, ho phat hién ra
nhitng moi lién quan gitta nhitng khai
niém dé. B&i vi qua trinh sang tao va phat
hién 1a do con nguoi lam ra (khac véi loai
phat hién theo Platonism); Toan hoc, xét
cho cung, dva trén nhitng nhan thic cta
chiing ta va cac bic tranh trong tri twdng
(mental) ma chung ta cé thé lam nhiéu tro
ao thuat (conjure) véi ching.

Ching ta c6 mét thién bam nhan biét tic
khac cac ddi twong, diéu nay dan dén khai
niém vé so. Chung ta ciing c6 khd nang
nhin biét bién gi¢i cac déi twong riéng 1é
va phan biét dwgc duwong thang voi duong
cong, phan biét dwoc cac dang hinh khac
nhau nhw vong tron va ellip - nhitng kha
nang d6 chic chidn dan dén sy phat trién
s6 hoc va hinh hoc. Nhw thé cac trai
nghiém lap di 1ap lai cia nguyén nhan va
hé qua, sé dong gop vao viéc tao ra logic va
ti€p theo la sy hinh thanh khai niém vé
ménh dé: mot s6 khing dinh nay sé dan
dén sy dung dan cua nhirng khang dinh
khac.

Tai liéu tham khao va chu thich

[1] Mario Livio, Why Math Works,
Scientific American s6 thang 8/2011.

[2] Platonism: Ly thuyét hién thuc khang
dinh rang cac thuc thé toan hoc tbn tai
trong thwc té va sw that toan hoc doéc lap
v(&i con nguoi.

[3] Ly thuyét nat la mét linh vuc t6 pd
nghién ctru cac nut toan hoc.

[4] LTD = Ly thuyét xem thwc thé co ban
nhit 1a soi diy vi mé déng hoac hé.
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TOAN HOC VA POT SONG

U'NG DUNG TOAN HOC TRONG MAT MA VA NHO'NG GIAI PHAP
BAT NGO’

(tiép theo ky trwéc)
Pham Huy Dién
Phian II. Chir ky so - Mot (rng dung doc dao ctia ma hoa phi doi xirng

Vin bdn trén gidy cé tinh “bwdc chdn di c@m ky tré lai” (nhitng gi dd viét ra thi khéng thé
thay déi ma khéng dé lai ddu vét), cho nén tw né cé dwoc tinh bdo toan néi dung, khéng dé
bi “b6ép méo” hay “xuyén tac”. V&i vdan bdn dién twr (VBDT) thi thudc tinh nay khéng con nira,
nguwdi ta dé dang thay déi né ma khéng dé lai ddu vét gi. R6 rang, véi nhitng vdn bdn cdn
dworc ky thi diéu nay la khéng thé chdp nhdn dwoc. Trwée khi di tim mot gidi phdp cho viéc
ky VBDT, ta cdn tim hiéu ré hon vé cdc thudc tinh ctia chir ky truyén théng (trén vdn bdn

gidy).

Y nghia ctia chit ky viét tay (trén

van ban gidy)

Mot cach ly twdng thi chi ky viét tay mang

cac y nghia va thudc tinh sau day:

1. Chir ky 1a bang chirng thé hién nguoi ky
tan thanh néi dung va cé cha dinh ky
van ban.

2. Chir ky thé hién chu quyén nguoi ky
(cho biét ai la ngwoi ky van ban).

3. Chir ky khong thé tai s dung, tirc la n6
chi c6 hiéu lwc trén van ban da dwoc ky.

4. Van bdn da ky la khong thé thay déi
dwgc ndi dung (viéc tiy x0a, stra chira
sé lam cho né mat hiéu luec).

5. Chir ky 1a khéng thé choi bé va khéng
thé gid mao (nguwoi ky vian ban khong

thé phd nhin viéc minh da ky, con
nguoi khac thi khong thé tao ra chir ky
do).

Nhw viy, dé ky mot VBDPT nguoi ta cin
phai tao ra mot doi twong c6 da 5 thudc
tinh giong nhw 1a chit ky tay trén van ban
gidy (da néu & trén), d€ sao cho khi VBDT
di cuing vé&i dbi twgng nay thi nd sé cé hiéu
lwc giong nhw 1a van ban gidy sau khi dwoc
ky. R6 rang, néu nhw ta c6 dwa dwgc hinh
anh cta chit ky viét tay vao trong VBDT thi
né ciing khong thé c6 dwgc 5 thudc tinh
nhw da néu & trén (vi ngudi ta dé dang sao
chép né tr van ban nay sang van ban khac,
va cling dé dang thay d6i ndi dung van ban
ma khong dé lai ddu vét). Do viy, véi
VBDT can phai c6 mot gidi phap hoan toan
khéc. That bat ngo 1a giai phap cho van dé
nay lai dén tr mdt md phi déi xirng, mot
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céng cu sinh ra von dé phuc vu cho cic van
ban bi mat, chir khong phai 1a cac van ban
mang tinh cong khai dai chung.

Giai phap chir ky s6

Giad st nhitng ngwoi tham gia vao hé thong
(trao doi thong tin véi nhau) c¢é st dung
mot hé mdt md phi déi xirng (nhw da gidi
thiéu trong Phan I cta bai viét nay, xem
trong SO 1). Khi 4y, mdi ca thé dwoc sé&
hiru mot cap chia khéa <bi mat, cong khai>
riéng biét (khong ai giéng ai), va nguoi ta
c6 thé dwa ra mé hinh ky VBDT dwa trén y

twong cda hai nha khoa hoc Diffie va
Hellman

M6 hinh nguyén tic cho viéc Ky vian ban
dién tir (VBDT)

> Ong A ky vin bdn bang cach dung chia
khod bi mdt ctia minh dé md hod né.

> Ong B kiém tra chir ky bang cach dung
chia khod céng khai cia 6ng A dé gidi
md vdn bdn. Néu giai ma thanh cong thi
van ban ding la da dwoc “ky” béi ong A.

Giao thirc nay mang day du cac thudc tinh
co ban cta tha tuc ky tay trén gidy, thit
vay:

- “Van ban dwoc ky” (van ban ma) la san
phim cta nguoi da chi déng tao ra né, tic
la ngwoi da dung chia khoa bi méat cua
minh dé ma hoa van ban.

- “Van ban dwoc ky” cho biét ngwoi ky la ai
(chinh 1a chu sé& hiru cda chiéc chia khéa
céng khai da dwoc dung dé kiém tra chir
ky).

- Chitr ky khong thé tai si dung cho van
ban khac, vi 2 van ban khac nhau thi co
van ban ma khac nhau.

- Vdn bdn dd ky khéng thé thay doi dwoc
néi dung. Vi néu “mé ra” (giai ma) dé thay
d6i néi dung thi khong thé “ky lai” (ma
héa) dwoc nira, do khéng thé cé chiéc chia
khéa bi mdt ctia nguwoi da ky trudc do.

- Khéng ai lam gid dwoc chiv ky, vi rang
khong ai c6 dwoc chia khod bi mdt cua
ngudi da “ky” (ma hod) van ban dé. Nguwoi
ky van ban khdéng thé thodi thdc viéc minh
dd ky, vi khong con ai khac c6 cai chia khda
da dwoc dung dé “ma héa” van ban do
(kiém tra bang chia khéa cong khai).

Nhirng bit cAp cia mé hinh nguyén tic
va cong cu khac phuc

Quy trinh Ky néu trén 1a phu hop vé mit
logic, nhwng cling c6 nhitng diéu bat cip
sau:

e Van ban sau khi ky luén & trong dang
ma hoa, ké cd cac van ban can cong bo
cong khai, rong rai (diéu nay la khéng
tw nhién, dé gy phan cam).

e Téc do “ky” rat chdm (do ma héa phi doi
xtrng c6 téc d6 chim), sé giy “phan
cam” khi can ky cac van ban dai (nhw
cac van kién, hop dong,...)

7N

e “Chir ky” 1a ca “Van ban ky”, cho nén dai
nhw mot van ban (diéu nay khong gidng
nhw thong 1é).

Cho nén, quy trinh da néu chi mang tinh
nguyén tic, ma khong kha thi trong thuc
tién. D€ khac phuc cac bat cap va c6 duoc
mot quy trinh kKha thi, nguoi ta can dén sw
trg gitp cia mot cong cu niva dén tir mat
ma, do6 la ham bam mdt ma.

Ham bdm mdt md nhan gia tri diu vao la

VBDT (d6 dai tuy y) va cho dau ra la mot

xdu chir s c6 @6 dai xac dinh (twong doi

ngan, khodng vai tram ky tw), véi cac
thudc tinh quan trong nhw sau:

e Rdt “nhay” doéi véi cdc thay déi ctia vdn
bdn (Hai van ban dau vao khac nhau du
rat nho, chang han nhuw: diu cach, dau
chdm, diu phay hay mot dau trong mot
chit cai nao do, thi cling sé c6 cac dau ra
khac biét ro rét).

e (6 tinh “mét chiéu”. (Khong thé tao ra
van ban diu vao khi c¢6 dau ra cho
truéece).
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e Téc dé bdm rdt nhanh: thoi gian tinh
cho moi vin ban l1a khong dang ké.

Viéc thiét l14p ham bam c6 cac thudc tinh
trén la khong don gidn va la moét nganh
quan trong ciia mit mi hoc. O day ta
khong dé cip van dé nay dé tranh cho bai
viét tré nén qua dai.

P4u ra ciia ham bam thuwong dwoc goi la
md bdm. Tr cac thuoc tinh ciia ham bam ta
suy ra ma bam cé tinh ddc trwng rdt cao:
moOt khi van ban bi thay ddi thi ma bam &t
phai thay déi, va ngwoc lai khi thidy ma
bam bi thay ddi thi ta biét chic chin vin
ban da bi thay d6i. Do vy ma biam con
dwoc goi la dai dién ctia vdn bdn, twong tw
nhw ddu vdn tay clia mdi ngudi c6 thé xem
la dai dién ctia con ngwoi do.

RO rang, dé€ dam bdao rang ndi dung van
ban khong bi thay doi, ta chi cAn dam bao
rang dai dién cia né khong bi thay déi. Do
vay ta c6 moOt quy trinh ky mé&i, twong
dwong véi quy trinh nguyén tdc da néu &
trén.

Quy trinh ky VBDT va kiém tra chir ky
trong thwc té

M6t ca thé A mudn ky mét van ban P thi
can thuc hién cac buwdc sau day:

1. Tinh dai dién ctia vdn bdn P (bang ham
bdm mat ma sdn c6 trén hé thong);

2. Dung chia khod bi mdt cia minh dé md
hod day sb6 dai dién vdn bdn thu dwoc va
cho di kém v¢i van ban.

Do li§u D lidu
l‘-»—‘__‘_
\ [ RS-

. 5

X P Khod bf mdt
SO DO QUY TRINH KY

Dbé kiém tra chir ky s6 cia 6ng A trén vin
ban P thi cin tién hanh cac buéc sau:

1. Tinh dai dién ctia van bdn P (bang ham
bim mat ma c6 sdn trén hé thdng);

2. Gidi ma chir ky s6 (bang chia khoa cong
khai cia 6ng A) dé c6 mot xau sé roéi so
sanh noé vo&i dai dién ciua vdn bdn tinh
dwgc & bwéc trén. Néu chung khép
nhau thi van ban P da dwoc ky bdi 6ng
A va noi dung ctia n6 da khéng bi thay
d6i sau khi ky.

@g
@ﬁ =?

Khod cbng khai

i

SO’ PO KIEM TRA CHU KY

D@ li¢u

Dé thdy rang quy trinh nay khic phuc
dwogc cac diéu bat cap da néu, cu thé la:

e Van ban sau khi ky khéng bi ma héa
(ma chi dwgc dinh thém mot xau so -
chir ky s6);

e Thoi gian tao chir ky la khong dang ké
(vi viéc 1y ma bam la rat nhanh, va viéc
ma héa ma bam ciing nhanh, vi né rat
nho so v&i van ban).

o “Chit ky” chi 1a mot xau chir s6 ngan di
kém theo van ban (ma khong la ca van
ban);

Kha ning mao danh bang cach danh
trao chia khéa céng khai

Trong md hinh chit ky sé néu trén thi chi
ky s6 dwoc tao ra bang chia khéa bi mat
cla nguoi ky, va dwgc kiém tra bang chia
khéa cong khai ciia ngwdi dé. Nhw vay, néu
nhuw ké gian c6 thé thay thé chia khéa cong
khai cia 6ng A nao do6 bang chia khoa cta
minh thi ké d6 c6 thé gid danh 6ng A mét
cach hoan hao, vi khi 4y moi vian ban ma
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han ky sé duoc hiéu 1a do 6ng A ky. Khi 4y
hé théng sé tré nén hon loan khon lwong,
vi ké gian cé thé dong vai mot nha lanh
dao. D€ khong xay ra tinh trang nay thi
phai c6 gidi phap ngan chan viéc danh trao
chia khoa céng khai, tirc 1a xac dinh chinh
xac ai s& hiru chia khéa cong khai nao.

Nhuw viy, van dé dat ra la can tim mot giai
phap dé “gin két” mot chia khda cong khai
véi mot thwe thé, ma ké gian khéng thé
nao pha vé dwogc. Giai phap cho vin dé nay
dwa ta dén véi khai niém chitng minh thw
dién tir (chirng minh thw sé hay goi tit la
chitng thw sb).

Khai niém chirng thw so

Chirng thw s6 la co ché ching thwc st
dung chir ky sé dé gan mot chia khéa céng
khai véi mét thwe thé (moét cad nhin, mot co

quan, mot cong ty, mot may chu, hay mot
phin mém dich vuy,...).

Tén chi the

Chirng thy'c
theo X509

Tén chu thé

{Thong 1117 hac)
Chir ky s6

Lwoe d6 tao chirng thw sé

No6i dung mot chitng thw sé luén bao gom
mot chia khéa céng khai, mét s6 thdng tin
vé thwc thé sé& hitu chia khéa dé (tén, dia
chi, dic diém,...), va mot chir ky s6 ddm bao
vé moi lién két cha 2 phan thong tin do.
Cht ky s6 nay thudc vé co quan thdm
quyén phdt hanh chitng thw sé (Certificate
Authority, viét tat1a CA).

Cong cu tao chirng thw s6: Ha ting ma
héa khoéa cong khai

bé tao ra mot chirng thw s6, CA phai sinh
dwoc mot cdp chia khod phi déi xirng c6 do

an toan cao dé gan cho chu thé (nguoi yéu
ciu cip chirng thw). Quy trinh tao chirng
thw dwoc mé ta nhw trong so do.

Kiém tra chirng thw s6

Thong tin trén ching thw s6 cia nguoi
dung (trong d6 cé chia khoa cong khai) la
chinh xac néu nhw chir ky s6 & trong chirng
thw do la chinh xac. Pay la chir ky ctia CA
va dé kiém tra né thi cin phai c6 dwoc
thong tin chinh xac vé chia khod céng khai
cua CA. Thong tin nay co trong chitng thw
s6 ctia CA va chirng thw nay 12 ludn san cé
trén hé thong, nhw yéu cau dat ra déi védi
mot hé théng xac thwc chudn muec.

Nhitrng wu thé vwret troi cia chir
Ky s6 va tam quan trong ctia né

So véi chit ky thong thwdng (trén van ban
gidy), chit ky s6 c6 nhitng wu thé vuot troi
nhu:

e (Cac y nghia va thudc tinh cua chir ky tay
(d2 néu & trén) chi mang tinh “ly
twdng”, nhwng véi chir ky sé thi da tro
thanh hién thuwec.

« Chit ky 8 12 chinh xdc tuyét d6i (kKhong
con mdi e ngai vé viéc chit ky “khéng
giong nhau moéi 1an ky”, nhw khi phai ky
bang tay);

e Chir ky s6 c6 thé dwoc kiém dinh mot
cach dé dang. Moi sw gia mao, gian 1an
vi thé€ déu bi phat hién tirc khic. (Trong
khi viéc kiém dinh chir ky viét tay, con
diu gia,... 1a khong don gian va thuwong
doi hoi phwong tién ki thuat dac biét).

Ngay nay, van ban dién t&r dang dan thay
thé cac van ban gidy trén moi binh dién, do
tinh wu viét cia né nhu: tra ctu dé dang,
lru triv thuin tién (véi chi phi thip) va
thuan tién cho cong tdc bao mat, luan
chuyén nhanh va an toan (khé thit lac),
phé bién dé dang, nhanh chéng va rong
khap,.. Cho nén chir ky s6 1a cong cu
khéng thé thiéu, va la diéu kién tién quyét
cho viéc van hanh moi mé6 hinh Chinh phu
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dién t&r ma cac quoc gia trén thé gi¢i dang
huwéng toi.

Tam quan trong dac biét cta chir ky so6 (va
cling thé hién tinh hon han cta né so véi
chit ky thong thwong) 1a & chdé dam bao
dwoc suw tin twéng gitta cac bén doi tac,
ngay ca khi ho hoan toan khéng c6 long tin
vao nhau, nhw tredong hop ctia Lién X6 va
My trong viéc kiém soat Hiép wéc cAm thir
vi khi hat nhin ma hai bén da ky két trong
nhitng ndm cudi cia thé ky truwdc. Trudc
khi c6 cong nghé chir ky so, viéc kiém soat
la v cung khé khan va phitrc tap. Kho khan
1a & chd bén nay khong c6 dwoc thong tin
day du vé cac vu né ma bén kia tién hanh
(trong gidi han dwoc phép), con thong tin
vé cac vu ndé ma bén nay cung cip cho bén
kia (dwéi dang cac div liéu thong tin do dac
dia chin) thi lai khong dwoc bén kia tin
twdng. Pon gian la vi bén nao cling chi tin
vao thong tin do mady do cua bén minh
cung cap. Khoang cach xa x0i gitra hai bén
khong cho phép may do dat bén nay c6 thé
do dac théng tin cic vu no tién hanh trén
dat bén kia. Néu nhw cho phép bén A dat
may do trén dat bén B roi truyén qua mot
kénh thong tin an toan vé bén A thi sé phat

sinh lo ngai vé viéc may cé thé do va cung
cip cac thong tin ma bén B Khong kiém
soat duwoc. Néu cho phép bén B kiém soat
thong tin két qua do thi lai phat sinh lo lai
vé viéc bén B c6 thé lam thay doi thong tin
do trwéc khi cho truyén vé bén A. Chinh
nhitng kh6 khan nay da lam cho cong tac
kiém soat ctia hai bén 1a v6 cung khé khan
va phtrc tap trong nhitng ndm dau (khi
chwa c6 cong nghé chir ky sd). V&i cong
nghé chit ky sd, viéc nay da tré nén don
gidn hon rit nhiéu.

Nguoi ta chi cin thém vao may do mot
chirc nang méi la ky sé cac két qua do dac
cta chinh né. Khi 4y bén A c6 thé dit may
do trén dat bén B va cho phép bén B xem
xét toan bd két qua do dac clia may, ma
khéng s¢ bén B thay déi cac két qua nay,
b&i vi moi hanh vi stra d6i két qua do ctaa
bén B (néu cd) sé bi 14t tiy bdi chir ky s6
(nhw ta da biét).

Kha nang tao niém tin giita cac bén doi tac
(hay ding hon la Iam cho ho khong thé ltra
dwoc nhau) cta chir ky s6 con dwoc thé
hién ro nét va réng rai hon trong wng
dung lam nén tién mit ma (nhw sé thay
trong phin ti€p theo cua bai bdo nay).

Vién Nghién ciru cao cdp vé Todn (VIASM) chao dén chuyén viéng tham va lam viéc ctia cdc
chuyén gia hang ddu thé gi¢i vé mdt md hoc, trong dé c6 ngwoi da khai sinh ra hé md RSA
ndi tiéng (A. Shamir, ngwoi ditng giira) va ngwoi dd khai sinh ra mdt ma dwong cong

elliptic (N. Koblitz, ngwdi thir 2 tir bén phdi).
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BAN VE MOT PHUONG PHAP TANG HINH

Nguyén Hoai Minh

Bai viét ngdn nay ban vé bdn chdt todn hoc cia phwong phdp tang hinh dwa trén phép doi
bién. Nguyén ly ctia phwong phdp nay khd don gidn, né dwa vao viéc mét s6 phwong trinh
todn ly la bdt bién d6i véi mot phép doi bién. Tuy thé, phwong phdp tang hinh nay méi chi
dwoc khdm phd gdn ddy, vao ndm 2006, béi Leonhardt, Pendry, Schurig, va Smith. Mét
trong nhirng diém mdu chét la ¢6 mot dinh nghia todn hoc ré rang cho khdi niém tang hinh.

Khai niém tang hinh phu thudc vao tap
hop cac phép do ctia ngwoi quan sat. Mot
mién khong gian cé thé 1a tang hinh véi
tap hop cac phép do nay, ma khong tang
hinh vé&i tap cac phép do khac.

Pinh nghia: Mgt mién khéng gian, hodc
vdt thé dworc gidu trong mién nay, dwoc coi
la tang hinh déi véi mét tdp cdc phép do,
néu ngwoi quan sdt, chi vai tdp nhitng phép
do nay, khéng thé phdt hién ra vit dwoc
gidu ciing nhw nhitng dung cu dung dé gidu
nd.

M6t chi ti€t can lwu y trong dinh nghia nay
la ngwoi quan sat khong thé phat hién ra
dung cu dung dé che gidu va do d6, khong
thé xac dinh dwoc mot mién khdng gian
hay vat dwgc gidu trong dé. Piém nay rat
khac véi phwong phap théng thwong gidu
di mot vat bang cach dit vat doé vao trong
mot cai hop kin, vi khi do6, ngwdi quan sat
c6 thé y thirc rang c6 thé c6 céi gi d6 dwoc
gidu & trong hép.

Bai viét nay han ché & tip nhirng phép do
dwa vao séng am thanh & trang thai tinh
trong khéng gian hai chiéu. D€ miéu ta no,
trwedc hét, ta cAn mot vai ki hiéu. Cho

T = (2,2, )€ R%, dat |z |= If —Ig.
Ta ky hiéu
B = {r s R%; I| ‘r}.
(':Br={l“'f_’ r|—r cho r > 0.

va

DM, , = {ma tran thuc 2Xx2}.

ChoR>0va

A=(4y ) 1100 " Br — Moy
c6 tinh chat sau ddi véi mot vai hiang s6 A
> 1:

. . Y-,
< A\ véimo1 £ € I~ saocho

1A < Az)E€ <

J%%

e[ =1. )

Cho truwdc mot ham so f xac dinh trén Bg,
ta quan tdm dén nghiém u ctia hé phwong
trinh (sw ton tai duy nhit cua u dwgc dam
béo boi tinh chat (1))

—du("l( Wu(z)) = f(z), « €B,, ;

‘(IJ—O T €0B,. @

O day ta hiéu

div (A(z mm_T T4 i
101‘ 1 'UI

véi 0 / 0x; biéu thi dao ham riéng theo
bién x; cho i = 1,2; khi A(x) = I (ma trin
don vi) trong Br ta sé Kky hiéu
div(A(x) Vu(x)) boi Vu(x).

Hé (2) miéu td tinh chat truyén soéng
(trong trang thai tinh) trong qua cau Bg, A
miéu ta tinh chat cda méi trwong truyén
song, f 1a nguén séng, va u la séng tao ra
b&i ngudn song f. Ngwdi quan sat cd thé
tao ra nguon song f va sau dé6 do dwoc
song u tao b&i ngudn soéng f. Dwdi géc nhin
toan hoc, két qua cua phép do la gia tri caa
ham u & vi tri quan sat.
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Cu thé hon, ta sé quy wdc rang ngwdi quan
sat trong mot mién khoéng gian D c Bg chi
c6 thé do dwgc bang nhirng phép do u
trong D va nhitng phép do nay chi thu
dwoc tr f voi f(x) = 0 doi véi x € B D
(ngwdi quan sat khong thé tao dwoc ngubén
song khac 0 & ngoai mién quan sat).

B& dé sau diy khiang dinh tinh bat bién cua
hé phwong trinh (2) d6i véi mot phép doi
bién.

Bd dé. Cho T : Br - Br la mft song dnh sao

cho T va T la Lipschitz trong Br. Ddt U = u
oT1. Khi d6 u théa phwong trinh
—div(A(z)Vu(z)) = f(z), =< B, 3)

néu va chi néu

—~div(T + AWV U(y) = T » f(y). y € B. @

_ VT (2)Az)VT(z)

TxAly) = :
& day . |det V T()| iy
VIT(x) la ma trdn chuyén vi cua VI(x) va
. /oy flz)
T # ) = —
1) |detV T(z)|

voix = T1(y).

Gid st R> 2 va T c6 thém tinh chit T(x) = x
trong Br Bz. Khi d6, theo b6 dé,

U(x) = u(x) trong Br Bo.

N6i mot cach khac, hai moi trwong khac
nhau A va T * A cho cung mot tap cac phép
do déi v&i nguoi quan sat bén ngoai Bo.
bay l1a diém mau chét d6i véi phuwong
phép tang hinh dwa trén phép doi bién.

Ta sé& minh hoa hién twgng tang hinh bang
vi du cu thé sau. Gid st ta muon lam tang
hinh mdt vit thé bén trong qua ciu don vi
B1, thuéc moéi trueong dwoc miéu ta béi ma
tran a, dat trong moéi trweong thudn nhit
dwoc miéu ta bdi ma tran don vi I. Ching
ta sé xac dinh ma trin a. trong mién Bz B1
dung dé che gidu ma tran a trong Bi.

Moi treong lic nay dwoc miéu ta béi ma
tran

(1, z € B, \ B,
A(z) =1a,(z), Tz €B,\ B,
la(r]. r € B,.

Ma tran a. dwoc chon sao cho c6 hién
twong tang hinh déi véi ngwdi quan sat
bén ngoai Bz. Nhw vay véi phép do duoc
str dung, ta mudn rang uc = u trong Bg B;
véi moi fsao cho f= 0 trong B, O day uc va
u la nghiém cua hé

—div (A,(z)Vu,(z)) = f(z), = € B,

u,(z) = 0, r €0By.
va
—Au(z) = f, @ € By,
u(z) =0 z € 0Bp.

Ta sé xdy dwng ac nhw sau. Goi T: : Br =
Br(0 < € < 1) 1a &nh xa xac dinh bé&i

2, z € By \ B,,
T(#y =1 vt2 |z ]}k=, seB\B,
2 z € B,
va dat
1, z € By \ B,
A (z)={T.I(z), z<B,\B
| a(z), 2 € B,
A (s [T r€B \B
$18) = la(z /), =€ B

Tw Te(x) = x trong Br B2 va Te(x) =x / €
trong B, ta c6 thé kiém tra dé dang rang

T * A(z) = A (z).

z € Bp. (5)

Cho € =» 0, ta c6 mot cach hinh thirc _To 4o
= Aco_ trong Br* véi

I, =lim, T , Ay =lm_ A
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va

A

0,0 A

= |1m:__0 A
va nhw vy theo b6 dé, hai méi truedong Aco,
va Ao cho cung két qua do & vi tri quan sat
bén ngoai Bz2. Mat khac, ta c6 Ao = I trong
Br. Thuc ra, Ao = I trong Br {0}, nhwng mét
diém (goc toa do) khong c6 hiéu rng doi
véi phwong trinh, nén ta c6 thé xem nhuw
Ao = 1 trong Br. Pay cling la ly do cho viéc
st dung anh xa To:To bién mot diém (goc
toa do) thanh mién khong gian cin che
gidu. Do dé

Aco, va I cho cung két qud do & vi tri quan
sdt bén ngoai B;. (6)

Mién khong gian B; (v&i dung cu tang hinh
trong Bz B1 miéu ta bdi hé s6 ac = Ty 1¥)
tang hinh d6i v&i tip cac phép do cua
chung ta.

Ly ludn & trén khong chat ché bédi vi ta
khong thé 4p dung bo dé cho anh xa To. D€
tim hiéu hién twong nay mot cach chit
ché, ta sé xem xét gi¢i han cta cac phép do
bén ngoai Bz, khi € = 0. Goi uce la nghiém
cua hé

'~

l
\

\

)
2 AR

[—div (A ,(2)Vu,,(2)) = f(z),z < B

R
X :CfBR.

3 y

lu . (z) =0,
Tinh chit tang hinh (6) dwoc hiéu theo
nghia sau.

Pinh ly. Gid s f(x) = 0 trong Bz Ta cd
lim u, . (z) = ulz)

=0 trong Br Ba.

Y tuwdng chitng minh dinh 1y nhw sau. Dit
Ug(x) = Uce(Te(x)) trong Br. Theo b dé, u. la
nghiém cta phwong trinh

-div(A¢(x) Vue(x)) = f(x) trong Bk.

Twr Te(x) = x trong Br B2, ta c6 ug(x) = uce(x)
trong Br Bz va do d0 ug(X) = uce(x) = 0 trén
0Br. Nhur viy, ta chi cAn chirng minh ue(x)
— u(x) trong Br B; khi € —» 0. Diéu nay c6
thé dwoc suy ra tir viéc hé s6 A: cua
phwong trinh ue chi khdc hé sé I cla
phwong trinh u trong B: (mot mién nho
cua khong gian) va Ae bi chan trong Be.

Loi cdm on: Tac gia cdm on Gido sw Ngb
Bdo Chau da cho nhitng gép y vé phan
trinh bay, lam cho bai viét tré nén than
thién hon véi ban doc.

oEEREES LY
-~ ‘\ \
# @ \\
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/
(

Minh hoa: Linh Rab
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Di BAT BIEN, NG VAN BIEN

Ha Huy Khoai

D6 la cdu néi ma Chi tich H6 Chi Minh ddn cu Huynh Thiic Khdng trwéec khi 1én dwong sang
Phdp ndm 1946, giao trong trdch Quyén Chu tich nwéc cho Cu Huynh. Bdt bién & ddy la déc
Idp dan tdc, trén co sé dé ma tim ra nhitng chinh sach mém déo thich hop véi tinh hinh
trong hoan cdnh ddt nwéc dang ngan cdn treo soi toc.

Cdu ndi trén ciing sé la cdm nang cho chiing ta khi gidi mét Iép bai todn roi rac, tir hinh hoc
dén s6 hoc, ma diéu quan trong nhdt la tim cho ra mét “bdt bién”, Trong rdt nhiéu bai todn,
ta gdp tinh huéng sau ddy: cho mot quy ludt bién déi (mét phép todn, mét cdch sdp xép, mot
phép bién hinh,...), héi khi Idp lai nhiéu ldn bién ddi dé, ta sé di dén nhirng tinh huéng nao?
Bai todn téng qudt la: tir trang thdi ban ddu, sau hitu han ldn thwc hién phép todn da cho,

ta co thé di dén nhirng trang thdi nao?

Ta xét van dé néu trén théng qua mot s6 vi
du.

Vi du 1. Trén bdng den, viét 2016 ddu cdng
(+) va 2017 ddu trir (-). Cho phép xod hai
ddu tuy y va viét thay vao dé ddu cong néu
hai ddu dd xod la nhw nhau, va ddu trw
trong trwong hop ngwoc lai. Ldp lai phép
todn do 4032 ldn, ta con lai mét ddu. Héi do
la ddu gi?

Ta hay xem trong ca qua trinh noi trén, cé
cai gi la bat bién hay khong? T4t nhién dé
lam toan thi con s& van dé chiu hon dau
rat nhiéu. Ta viét s6 1 thay cho moéi ddu
céng, s6 -1 thay cho diu trir. Khi d6 phép
toan da cho twong dwong véi viéc thay hai
sé tuy y bang tich ctia chiing. Vin dé bay
gior that don gian. Phép todn cta ching ta
khéng lam thay déi tich cac s6 da cho trén
bang. Nhw vay, tich cdc sé con lai trén bdng
tai mdi thoi diém 1a moét bat bién. O trang

thai xuit phat, tich d6 bang -1, vay du ta
thwc hién phép toan cho phép theo thwr ty
thé nao, diu cudi cung con lai trén bang
cling la diu trtr.

Trong bai toan trén day, ta cling c6 thé
thay méi d4u coéng bang s6 0, mdi diu trir
bang s6 1. Khi thwc hién phép toan da cho,
téng cla hai sé bi x04 cling tinh chn 1é véi
s6 thay thé cho hai s6 d6. Nhw vay, tinh
chan 1é cua téng cdc s6 trén bdng trong moi
thoi diém la mot bdt bién. O trang thai xuit
phat, téng cic s trén bang la s6 1é. Nhw
vay, khi trén bang con lai mét s6 thi s6 dé
phai la s6 1, tirc 1a diu con lai chinh 1a diu
trir.

Cling c6 thé giadi bai todn trén diy theo
cach sau: sau moi Ian thuc hién phép toan,
ta thay s6 cac dau trir hodc khéng doi (néu
x0a hai diu cong hodc xod hai dau khac
nhau), hoac gidm di 2 don vi (néu xo04 hai
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d4u trir). Nhw vay, tinh chan 1é clia s6 cac
dAu trir dwoc viét tai mdi thoi diém 1a mot
bat bién. O trang thai ban diu, s6 diu trir
la so 1é, vi thé khi chi con lai mot diu thi
dé6 la diu trir.

Trong ba cach giai trén day, ta déu dwa
vao mot bat bién nao dé. Trong cich gidi
th& nhit, d6 1a tinh khéng doi cta tich cac
sO da viét, cach th& hai dwa trén su bat
bién cua tinh chan 1é cta téng céac s6, cach
tht ba dwa trén su bat bién cda tinh chan
1é cua sO cac dau trir.

Trong vi du trén diy, viéc tim ra bat bién
dé giai bai toan 1a kha dé dang. Tuy nhién,
khong phai bao gio cling c6 thé lam dworc
nhu vay.

Vi du 2. Viét vao méi 6 ctia mét bdng 4x4
mot ddu cdng hodc ddu trtr nhw trong hinh
vé. Méi lin, cho phép ddo nguwoc tdt cd cdc
ddu trong cung mot hang, trong cung mot
cot, hodc ndm trén mot dwdng bdt ky song
song v&i mot trong hai dwong chéo cua
bdng (ddc biét, cé thé ddi ddu trong cdc 6 &
géc). C6 thé hay khéng, bdng cdch thuc
hién phép todn trén ddy, dwa bdng ban ddu
vé bdng chi gébm cdc ddu céng?

+ 4+ -]+
++ |+ |+
++ |+ ]+
++]+]+

Cling nhw truéc, ta thay cac dau céng bédi
s6 1, diu trir b&i s6 -1. R6 rang tich tat ca
cac s6 da viét, tinh chan 1é cda sé cac dau
trit, tinh chan 1& ctia téng cac s6 (khi thay
diu cong bédi s6 0, ddu trir bdi s6 1) déu
khong phai 1a mot bat bién ctia qua trinh
thuwc hién phép toan. Nhan xét rang, mic
du tich cda tat ca cac so trong bang khong
phai 1a mot bat bién, nhwng rit co thé tich
cdc s6 ndm trong mot nhém 6 c6 dinh nao
dd 1a mot bat bién. Bé tim cac 6 nhw vay, ta
can tim mot tip hop cidc 6 ma khi thuc
hién phép toan cho phép, s6 6 c6 thé doi
d4u trong tAp hop nay phai 1a s§ chan. Noi

cach khac, mdi hang, moi cot, mdi duwong
song song v&éi mot trong hai duwdng chéo
déu chira mot s6 chan cac 6 cua tp hop
do. Y twong do dé dang dwa dén viéc chon
cac 6 sau day:

X
X X
[ |x]x

»

Trong trang thai xuit phat, tich cac s6 viét
trong cac 6 da chon la -1. Vi tich nay la mot
bat bién nén ré rang bang da cho khong
thé dwa vé trang thai ma trong 6 nao cling
la diu cong.

Vi du 3. Bdi todn nhw trong vi du 2, nhung
bdng da cho dwoc thay bdng cdc bdng sau
day:

+|+]-[+]+]+
++[+[+]+]+
+l+|+|+]+[+
+|+[+[+]+]+
+|+|+[+]|+]+
+[+[+]+]+]+
+|+|+|+]|+]+
+ 1=F | = F=0E L+
+|+]|-[+]|+]+
+. [t L FLTFLFE AT
+|+|+|+]+]+
++]+]-]+]+
+[+|+]+|+]|+
+ |+ |+ |+ |+ +
+[+]-]-1+]+
++ |+ [+]+]+
+|+|+|+]|+]|+
+|+]+]-|+]+

Cling v&i y twong nhu trong Vi du 2, ta tim
mot tap hop chita mot sd chan cac 6 trén
moi hang, mdi cot, modi duwong song song
véi dwong chéo cia bang; déng thoi, tip
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hop d6, & trang thai ban dau, chira mét s6
1é cac 6 c6 dau trir.

%] W] ¥] *

Nhdn xét: Voi cach lam nhw trén, ban c6
thé dat ra nhirng bai toan twong tw cho cac
bang khac nhau. Trong cac bai todn trén,
chi c6 mot so vi tri nao dé cua diu trwr 1a
quan trong.

Vi du 4. Viét I1én bdng mdt s6 cdc s6 0, 1 va
2. Ldy hai s6 khdc nhau tuy y, xod hai s6 dé
va viét s6 con lai (vi du, xod s6 0, 1 va viét s6
2). C6 mdt ngwoi thwe hién lién tiép phép
todn ndy va cudi cting chi con mét sé trén
bdng. Chitng minh rdng sé con lai trén
bdng khong phu thudc qud trinh thwc hién
phép todn dd cho.

D1 nhién, khong phai cach thwc hién phép
toan da cho nhw thé nao ciing dwa dén két
qua chi con mot s6 trén bang (c6 thé xay
ra trang thai moi sé trén bang bang nhau).
Trong bai nay, ta gid thiét la c6 mot cach
thwc hién viéc d6. Van dé l1a can ching
minh rang, d6i v&i nhitng cach thuc hién
phép toan ma trang thai cudi cung la con
lai mot so thi s6 d6 khong phu thudc cach
thwc hién.

Gia st xg, x1, X2 lan lwot 1a s6 cacs6 0, 1, 2
da dwoc viét. Moi Ian thuc hién phép toan,
moi s x; i = 0,1,2, hodc ting, hoidc giam
mot don vi, tirc 12 thay ddi tinh chan 1é. Khi
chi con mot s6 cudi cung trén bang, hai

trong cac so xo, X1, X2 tré thanh 0, s6 kia tré
thanh 1. Viy, & trang thai xuit phat, hai
trong cac sd dé cung tinh chan 1&, s6 kia
khac tinh chan 1é vé&i chung. Do d6, khong
phu thudc qua trinh thwc hién phép toan,
chi c6 mét trong ba s6 xg, x1, x2 tré thanh 1;
do6 12 s6 ma & trang thai ban dau, tinh chan
1é ctia n6é khac véi tinh chan 1€ cta hai s6
con lai.

Loi gidi trén day ciling cho thiy rang, khi
ba s6 xg, x1, X2 c6 cung tinh chan 1é thi bang
cach thyc hién phép toan trén day, khong
thé di dén trang thai chi con mét so trén
bang. Tuy nhién, 1o gidi trén day khong
chi ra rang, diéu dé ludn ludn cé thé lam
dwoc néu trong ba s6 xg, x1, x2 ¢6 dung hai
s cung tinh chan lé.

By gid, gia st ta thay do6i phép toan trong
Vi du 4: moi 1An doi hoi xo04 4 s6, gbm 2
cap s6 khac nhau, mdi cdp gom 2 s8 cling
loai, va thay vao dé mét sé thudc loai con
lai (vi du xo4 hai s6 0, hai sé 1, thay vao dé
mot s6 2). Gia st sau mot so lan thuc hién
phép toan nhw viy, chi con mét s6 trén
bang. Néu biét s6 cac s6 0, 1, 2 tai thoi
diém xult phat, c6 thé néi gi vé sé con lai
trén bang?

Trong truwdmg hop nay, viéc xét tinh chan
1é nhw trwéce kia khong dwa dén két qua,
b&i vi mot trong cac sO xg, X1, x2 thay doi
tinh chan 1é sau khi thuc hién phép toan,
trong khi hai s6 kia giit nguyén tinh chan
1. Do do, cac s6 ban dau cé tinh chan 1é
khac nhau c6 thé sé c6 tinh chan 1é nhw
nhau sau moét s6 Ian thuc hién phép toan.
Dbé giai bai todn, ta cAn tim mot bat bién
khac.

D€ y rang, khi xét tinh chan 1é, ta da xét
doéng dw theo modulo 2, tirc 1a dung dong
dw trong trwong hgp don gian nhat. Khi
viéc d6 khong con c6 ich nira, 1€ tw nhién
la ta tinh dén dong duw tiép theo: dong dw
theo modulo 3. R6 rang, cac 16p dong dw
theo modulo 3 cua cac sO x1 - X2, X1 - Xo, X2 -
xo bat bién trong qua trinh thwc hién phép
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toan. Nhw vay, néu sau khi thuwc hién mot
s6 1an phép toan di cho ma trén bang con
lai ding mot s6 thi khi xuit phat, phai c6
ddang hai s6 trong cac so xg, x1, x2 dong dw
v&i nhau theo modulo 3. Dé suy ra sé cudi
cung con lai trén bang, @6 chinh 1a s6 i ma
x; khéng dong dw véi hai sd con lai theo
modulo 3.

Vi du 5. Cho bdng 6 vubng 8x8 , trong moéi
0 ta viét mét s6 nguyén. Chon tuy y mot
bdng con kich thwéc 3x3 hodc 4x4 roi cong
thém 1 vao méi sé trong cdc é ctiia bdng con
da chon. Xudt phdt tir mdt bdng tuy y, voi
viéc thwc hién lién tiép phép todn do, ta cé
thé nhdn dwoc hay khéng mét bdng ma tdt
cd cdc sé viét trong cdc 6 déu chia hét cho
3?

Ta dw doan rang, phai ton tai nhitng bang
ma khéng c6 cach nao dé dwa vé bang thoa
man yéu ciu cda bai toan. Vi diéu kién duy
nhit & day la chia hét cho 3 nén ta cin tim
mot tip hop nao d6 cac 6 ma tong cac soO
viét tai cac 6 cia tip hop nay cé thing dw
modulo 3 bat bién trong qua trinh thuc
hién phép todn. Néu ton tai tip hgp nhw
vay, ta chi can ghi vao bang xuit phat cac
s6 sao cho tong cac s6 trong tip da chon
khéng chia hét cho 3.

Tap con A cic 6 sé thod man yéu ciu datra
trén diy néu moi bang con 3x3 hodc 4x4
chta 0, 3, 6,9, 12 hoac 15 6 cua tap hop A.
T y twdng do, dé thdy cach chon sau thoa
man (A la tip cac 6 dwoc danh diu).

o]
e
e
V4
w
]
e
e

x|=x|=x|x|=x]|xEx|:x
X|xX|X X | X
xlxlxlxx]xx|x

]
W
W

Nhdn xét: SO 8 trong bai todn c6 thé thay
boi 4n,n > 1.

Vi du 6. V&i diéu kién nhw trong Vi du 5,
xudt phdt ttr mét bdng tuy y, cé thé thu
dwoc mot bdng gom toan sé 1é hay khéng?

Trong bai todn nay, ta chi quan tdm dén
tinh chan 1¢; vi thé, ta cAn tim mot tap hop
nao dé cac 6 ma tinh chan 1é cta tdng cac
s6 viét tai cac 6 cua nd la moét bat bién
trong qua trinh thwc hién phép toan. Néu
ton tai tp hop nhu viy, ta chi can ghi vao
bang xuit phat cic sé sao cho téng cac s6
trong cac 6 da chon 1a mot sé chan.

Nhuw vay, chi cin chon tip A ma mdi bang
con 3x3 hodc 4x4 chira mot s6 chan cac 6
cua

A.Y twdng dé gitip ta dé dang tim dwoc tap
A (gébm cac 6 danh diu) nhw sau:

XXX X[X|X|[X|X

XX X |IX[IX|X[X|X

x|x|x|x|x|x|x|x
% |x x| x

A
A
VA
»

Nhdn xét: Loi gidi trén day dung cho bang
nxmtuyy.

Vi du 7. C6 2017 xe 6 t6 dua xudt phdt
cung mot lic tir cdc vi tri khdc nhau doc
theo mot dwong dua khép kin, va chay theo
cung mét hwéng. Theo quy tdc cia cudc
dua, cdc xe cé thé vwrot nhau, va trong moi
ldn vwrot, chi cé6 mit xe virot va xe nay vieot
dung mot xe dang chay ngay trwéc no. Sau
mot thoi gian, cdc xe tré vé vi tri xudt phadt
cta chiing cuing mét lic. Chitng minh rdng
trong qud trinh chay, s6 ldn cdc xe vwot
nhau la mot s6 chan.

O bai toan nay, ta phai ding mét phwong
phap rat quen thudc khi giai bai toan roi
rac ma ban dau cac do6i twong la “binh
dang” (khong phan biét): can “danh dau”
mot déi twong nao do6, dé can cr vao do
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ma ly ludn! Trong bai toan trén, do duwdng
dua khép kin nén vi tri cia cac xe la hoan
toan binh dang. Trwéc khi cic xe xudt
phat, ta chon mét xe va “son mau vang”
cho né (dé€ tranh bi chu xe phan déi, chi
son trong twdng twong thoi). Cac xe con
lai, Ian lwot theo thi tw dirng sau xe mau
vang, dwoc gan cac so 1, 2,.., 2016. Gia st
c6 mot quan sat vién luén xem xe mau
vang la xe chay dau tién va ghi lai thir tw
cac xe chay sau n6. Moi l1an c6 mot xe nao
d6 vuot xe khac, hai s6 nao do6 sé déi chd
cho nhau. Gia st tai thoi diém nao doé, cé
mot xe virot xe mau vang. Néu thi tw cic
xe (khoéng vang) truéc khi vuot la
ai,az,...,dze1s thi sau khi vuot, thir tw sé la
az,03,..,02016,a1. Phép thé nay cé thé nhin
dwgc nho 2015 phép dich chuyén sau:

3] (,1.3 a: ..... C‘:l:'if- _ C_\.(IW.C:,.....CWI‘: >
Qy.03.Qq.. ... Qsn1g —
— 0,.Q oy R o, W Q1. @

Néu xe mau vang vwot xe Kkhac thi
aidz,...,azo16 tré thanh azeieai,....,azo1s.

Dé thdy rang, phép thé nay ciing c6 thé
nhan dwoc nho viéc thuc hién 2015 phép
dich chuyén.

T6m lai, bt ky mét IAn vwegt nhau nao cua
hai xe tuy y ciling twong rng véi mot so6 18
cac phép dich chuyén. Tai thoi diém cubi
cung, thit tw cac xe trung véi thir tw xuat
phat, nén téng s6 phép dich chuyén phai la
s6 chan (diéu nay khong hién nhién, va
danh dé doc gia tw ki€ém tra). Tir d6 suy ra
s0 IAn cac xe virot nhau phai 12 s6 chan.

Trong cach giai trén day, ta da dwa vao bat
bién sau: tinh chan 1é cua s6 phép dich
chuyén trng v&i moi ldn hai xe vwot nhau.

M6t s6 vi du trén diy cho chung ta lam
quen v&i phwong chdm “Di bat bién, rng
van bién” khi gidi mot so bai toan roi rac.
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THACH THUC TOAN HOC

o MObi bai todn dé xudt (kém theo loi gidi) cdn dwoc néu ré la bai sdng tdc hay bai swu
tdm (néu la bai swu tdm, cdn ghi ré ngudn) va phdi dworc trinh bay trong mét file riéng
dinh kéem email (hodc mét to gidy riéng).

e Bai gidi cho méi bai todn cdn dwoc trinh bay trong moét file riéng dinh kém email (hodc
mot to gidy riéng).

e Ngwoi dé xudt bai todn hodc gwi bai gidi cho cdc bai todn trong Chuyén muc “Thdch
thirc ki nay” cdn ghi ré ho, dém, tén va noi lam viéc (hodc hoc tdp), s6 dién thoai lién hé
trén trang bai todn, bai gidi. Néu la hoc sinh (hodc sinh vién) cdn ghi ré la hoc sinh lép
mdy (hodc sinh vién ndm thir mdy).

e  Cdc bai todn dé xudt da givi cho Chuyén muc khong dwoc céng bd hodc givi ddng & bdt

ct¥ noi nao khdc, khi chwa cé sw ddng y ctia Tap chi Pi.

Thach thirc ki nay

Danh cho cap THCS

P 21. Cho tam giac ABC ndi tiép dwong
tron tdAm O. Trén dwdng thang 04, iy
diém P tuy y. Goi E va F twong (rng la hinh
chiéu vubéng goc cta P trén cic duong
thang AC va AB. Xét diém Q di dong trén
doan thing EF. Puong thang vudng goc
vGi AQ tai Q cat PE, PF twong (rng tai M, N.
Goi K l1a tAm dwong tron ngoai ti€p tam
giac AMN va goi D la hinh chiéu vudng goc
cia K trén dwong thang BC. Chirng minh
rang dwong thang di qua D va song song
véi AQ lubn di qua mét diém c6 dinh.

Trdn Quang Hung (Ha Noi)

P 22. Xét cac soO thuc x,y,z khac 0. Tim tat
ca cac gia tri c6 thé cua biéu thirc

| + y | |y + 2 |z + @ |

:
le|+|ly| lgl+]lz

lz|+|a|

Nguyén Duy Thdi Son (Da Nang)

P 23. Ban Pi ghi 1én gidy cic s6 nguyén
dwong theo quy tic sau: Lan 1, ghi mot s6
nguyén dwong tuy y; tir ldn th hai, néu
trén gidy c6 so a thi dwgc phép ghi thém
caicsObmaa+b+1lawdcciaa?+b?+1.

Ban Pi khang dinh, néu & lan dau tién ban
dy ghi s6 1 thi ban 4y c6 thé ghi 1én gidy
bt cit s nguyén dwong nao. Hoéi khang
dinh ctia Pi dung hay sai? Vi sao?

D6 Minh Khoa (Ha Noi)

P 24. Tai moi dinh cia mot hinh luc giac
déu cho trwdc, c6 mot con bwdm diu. Vao
cung mét thoi diém, tit cd 6 con budm
cung bay l1én khoi cac dinh cua luc giac va
lai vao cung mét thoi diém, cd 6 con bwdém
cung diu xudng cac dinh cua luc gidc do
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mot cach tuy y, sao cho tai méi dinh chi c6
mot con budm dau (cac con buém khong
nhat thiét phai dau xudng vi tri trwéc khi
bay 1én ctia minh). Chitrng minh rang ton
tai 3 con bwuém ma trwéc khi bay lén,
chung dau tai 3 dinh, goi la 4, B, C, con sau
khi ddu xu6ng, ching diu tai 3 dinh, goi la
A’, B, C’, c¢6 tinh chit: tam gidc tao bdi 3
dinh A’, B’, C’ bang tam giac tao bdi 3 dinh
A, B, C.

Nguyén Khdc Minh (Ha Noi)
Danh cho cip THPT
P 25. Cho ham s0

e 0.2 D P o
38— 3724+ 32+ 56

f(z ) =

=1

a) Chirng minh rang dod thi ham s6 da cho
c6 3 diém cuec tri khong thang hang.

b) Goi A4, B, C 1a ba diém cuec tri ndi trén.

Tinh dién tich tam gidc ABC va ban kinh
dwong tron ngoai ti€p tam giac do.

Trdan Nam Diing (TP. H6 Chi Minh)

P 26. Cho q, b, c 1a ba s6 thuc dwong thoa
man diéu kién a2 + b2 + ¢2 = 3. Chitng minh
rang

3 13 3 o
a b e <

(v}
o5

a a 2 E 19 -7 -

F—be+-¢ c¢—am+a a—al
Hoi dang thirc x4y ra khi va chi khi nao?
Hoang Lé Nhdt Tung (Ha No6i)

P 27. Cho s0 nguyén n = 12. Cho P(x) la da
thirc bac n, véi hé s6 nguyén va théa man

+ 1

NS

diéu kién: ton tai it nhat L] gia tri x
nguyén sao cho P(x) = 1. Chirng minh rang
khéng thé phan tich da thirc P(x) thanh
tich cta hai da thirc khac hang, véi hé s6
nguyeén.

Ha Huy Khodi (Ha N6i)

P 28. Chitrng minh rang v&i moi s6 nguyén
dwong k, ton tai da thirc P(x,y) bic k sao
cho day s6 (an)n > 1, xac dinh béi

, a,= 2017 va
a,a . .)voimoin =1,

théa min diéu kién: véi mdi s6 nguyén
dwong m, ton tai s6 hang as; = 0 chia hét
cho m.

Lé Anh Vinh (Ha Noi)

P 29. Cho t gidc ABCD ngoai ti€p dwong
tron (0) va khong c6 hai canh nao song
song. Cac tia BA va CD cat nhau tai P; cac
tia AD va BC cat nhau tai Q. Goi H 1a hinh
chiéu vuéng goc ctia D trén PQ. Goi (01) va
(02) twong rng la dwong tron nodi ti€p cda
cac tam giac PDA va QDC. A 1a mot tiép
tuyén chung ngoai cia (01) va (02); A tiép
xuc véi (01) va (02) twong &ng tai M va N.
Céc tiép tuyén ké tir H t&i (01) cat A tai X
va Y; cac tiép tuyén ké tir H t&i (02) cat A
tai Zva T. Chitng minh rang

XM YM ZN TN
Ha Vii Anh (Ha N6i)

P 30. Cho bang 6 vuong kich thwéc 2016
2017 (bang gbm 2016 hang va 2017 cot).
Ban Ti danh ddu mot sé 6 vudéng con cda
bang, mét cach tuy y. Chirng minh rang
ban Téo c6 thé danh diu thém khéng qua
4032 6 vudng con sao cho tong so 6 vudng
con dwoc ca hai ban danh ddu & moi hang
1a mot s6 1é va & moi cot 1a mot s6 chan (s6
0 vudng con ma Teo danh d4u c6 thé bang
0).

Ha Thanh (Can Tho)
Giai bai ki trwéc
P 2. Cho t& gidc ABCD ngoai tiép duong

tron. Goi (C1), (Cz), (C3), (C4) 1an lwot la cac
dwong tron dwong kinh AB, BC, CD, DA.
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Chirng minh rang ludn ton tai mot duong
tron ti€p xdc véi ca 4 dwong tron (Cq), (C2),
(C3), (C4)

Loi giai (dwa theo loi gidi cta tdc gia bai
todn).

Xét hai trwong hop sau:

e Trwong hop 1: Tt gidc ABCD la hinh
thoi. Goi O 1a giao di€ém cta AC va BD.
Dé dang chirng minh dwoc dwong tron
tdm O, ban kinh AB thda man yéu ciu
dé bai (Xem Hinh 1).

Hinh 1

e Trwong hop 2: Tir giadc ABCD khong la
hinh thoi. Khi dé, trong cac canh AB,
BC, CD va DA, ton tai hai canh ké nhau
khong bang nhau. Khong mit tdng
quat, gid sit AB < BC. Goi 03, 0z, 03, 04
va 0 lan lwot 1a trung diém cta AB, BC,
CD, DA va AC (xem Hinh 2).

Pat r = %(B(" — AB). Taco:
1 1
00;=-BC =-AB +
2 2
00; = l.&B = 1—B(‘ -
- 2 2

Suy ra dwong tron (0, r) ti€p xic ngoai véi
dwong tron (C;) va ti€ép xic trong véi
dwong tron (Cz). (1)

Do ABCD la tir giac ngoai tiép nén AB + CD
= BC + DA. Suy ra BC - AB = CD - DA. Do d6
ez { 0D DAY

2 Vi vay, ta co:

00,=~DA = %("D —r;

5T Aoy BN Y, (T
$7 5 5

Suy ra dwong tron (0, r) tiép xuc trong véi
dwong tron (C3) va ti€p xic ngoai vdi
duwong tron (Cy). (2)

T (1) va (2) suy ra duwdng tron (O, r) théa
man yéu cau dé bai (xem Hinh 3).

Hinh 3

Nhin xét. Tinh dén thoi diém hoan thién
ban thao, Toa soan nhan dwoc ding mot

Hinh 2 loi gidi ding cho bai da ra; do 1a loi giai
cua tac gia bai toan.
Ha Vi Anh
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P 5. Xét cac s6 thuc dwong x,y,z thoa min
didu kién V¥ T Nuz +Nz =1,

Tim tit cd cac gid tri cda tham sé thwc
dwong m sao cho biéu thic

c6 gia tri Ion nhat.
Loi giai (dwa theo loi gidi cta tdc gia bai
todn).

e XeétO<m<1/3.Pata=x+y b=y+z
va ¢ = z + x. Khi do, ta c6

'P.“?T(I' Y, :)

ab +bc +ca + mla + b + ¢) + 3m®

abe + m(ab +bec +ca) ~m*(a +b+¢)+m

Lai co
, . 8
abe =z +y+2)lay+yz+2w)—ayz > —,
27
do
3
{ '\/I,_i_)’ +\yz + Nz J 1
2yz < — =—;
27 27
(Vaoy +Jyz =~z ) 4
oY +yYz +w 2> , ==
3 3

r—,g—:Q\/r_y—\/_;'_:+\/;=1.

Suy ra mPpm(xy,z) <1 (vivéi 0 <m < 1/3
thi 2m3 < 8/27), hay

5

(1—a)|
lim P_|a, a, —l
a—0" 4dq
: 1 da l
= lim + —
a—=0"|\m +2a ba*+ 2a(m —1) +1]
1 .
=—. (2)
m

Twr (1) va (2), suy ra Pm(xy,z) khong c6 gia
tri 1n nhat.

e  Xétm=1/3.Dit
T=(Jo+Jy+z).

Theo bAt dang thirc Bu-nhi-a-cop-xki cho
hai bd 4 s6 khéng 4m, ta c6

r_'u_l_‘ m_l|~l—l—:+l r?t—liTl
f B 3)13 3 3| AR
(3..‘7:-1-2)‘2
= 27
hay
3:+2 3m—1_| (Bm+2
D 9 27
Suy ra
1 93z + 2) 3(3m — 1)

W "

r+y+m- (3m+2°T  (3m + 2)

Bang cach twong tu, ta cling cé

1 Bz+2)  3Bm-1)
y+z24+m~ Bm+2°T (Bm +2)7
1 93y + 2) | 3(3m — 1)

; \ 1 ‘— o Ths 5 i
P (z,y,2) <—. (1) z+r+m  (3m+ 2T (@Bm + 2)*
. Cong 3 bat dang thirc vira néu trén, vé véi
~=(1—a) vé, voilvuy T=x+y + z+ 2 (do diéu kién
Nhan thdy, cac s6 x =y = a va 4a néu trong dé bai), ta duoc
(a 1a mot sé thwec dwong tuy y) thoa man . 3m — 1
A e o 93m —1) 9
diéu kién dé bai va P (z,y.2) < — + - =
Bm+2F @Bm+2° 3m-+2
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v&i moi x, y, z thda min diéu kién dé bai.

Hon nita, cdc s0 x =y = z = 1/3 théa min
diéu kién dé bai va

pll1)__9
"187.87 3] 3m. 2
Nhuw vay, véim = 1/3, ta co
9
maxFt |2, ¥y, 2] =
3m + 2

e Vay, tom lai, bi€u thirc Pm(xy,z) cé gia
tri 16m nhat khi va chi khim > 1/3.

Nhan xét.

1. Bai toan trén 1a mot bai todn kho déi véi
hoc sinh pho théng, vi “chia khéa” dé giai
dwoc bai toan l1a diém méc 1/3 va dé phat
hién dwoc diém méc nay, cdn c6 mot s6
kién thirc nhat dinh vé ham nhiéu bién.

2. Tinh dén thoi diém hoan thién ban thao,
Toa soan khong nhan dworc 1&i gidi nao cho
bai toan, tir ban doc.

Nguyén Khac Minh

P 9. Gia sir m 1a mot s6 nguyén dwong. Tap
con A cua tap hop cac s6 nguyén dwong
dwoc goi la tip m-day néu tong cic phan
tlr ctia A khong virot qua m va véi moéi k =
1, 2, ..., m, ton tai cac phan tr phan biét
clia A c6 téng bang k. Vi du, tip 4 = {1; 2;
3} 1a mot tp 6- ddy. Chirng minh rang ton
tai cac tap m-day khi va chi khim # 2, 4, 5,
8, 9.

Loi gidi (dwa theo loi gidi cua tdc gid bai
todn).

Trwdéc hét, ta chirng minh Nhan xét sau.

Nhan xét. Xét tip con clia tip sO nguyén
dwong

m =

'Bét =1

a..
Khi dé, A 1a tip m-diy néu

i=1
a; < Zaﬂ.—1
i=1

]

va chi néu a1 = 1 va

x. T=2. M
moi

Chirng minh.

a/ Gid st A la tip m-day. Khi d6, hién
nhién phai c6 a1 = 1. Tiép theo, néu 3i €
:—1

a. = Z a.+1
{2,..,n} ma i=1 thi
i1

§ = ZaJ—]« m

=1

khong thé 1a tong cac
phan t& phan biét cta A, trai véi tinh m-
day cua A. Vi vy, phai cé

i —1
a; < Zc;—1
i=1

b/ Gia st a1 = 1 va ! voi

méi 1=2:" (), Ta sé chitng minh A la

tdp m-ddy, bdng quy nap theo n*.

Thét vay, hién nhién ta cé diéu cin ching
minh khi n = 1. Gid st ta da c6 diéu can
chirng minhkhin=k-1(k €7, k22).

Xét tap

A= {a].a.:.....ai,: < A< ..o < f‘}

Hién nhién, tip B = A {ak} thdéa min diéu
kién (). Vi vdy, theo gid thiét quy nap, B la
& —1

m'= Y a.
Ly 5
tdp m’-ddy, véi ‘=1 Do dé, véi
méi sé's, ma 1 <s<m’, déu ton tai cdc phdn
tir phdn biét ctia A c6 tdng bdng s*. (1)
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Xets mam +1ss<mDoarsm +1
(theo ()) nén s 2 ak. Do do, s c6 dang s = ax
+a,voiaENvaasm' (vis<m=m’+ ax).
Néua=0this=ax Trwong hopa=1,doa
< m'’ va do B la tdp m’-ddy nén phdi ton tai
- I o S T e <
cdc phan tw phdn biét 1 = '~
(ciing tiwrc la thuéc A) sao cho

a=a+a +..+a.. .
1 2 ad Do do

§=aQ. T4 T ..

1 2 3

va ax la cdc phdn tir phdn biét thudc A*. (2)
Tt (1) va (2), suy ra 4 la tip m-day. Theo
nguyén li quy nap, ta c6 diéu cin chirng
minh.

Nhan xét dwgc chirng minh.

Ta tré lai bai to4an. Bang cach kiém tra truc
tiép, dé thdy khong ton tai cac tip m-day
khim=2,4,5,8,9.

Véim=1,3,6,7, 10, cac tap {1}, {1; 2}, {1;
2; 3}, {1; 2; 4}, {1; 2; 3; 4}, twong wng, la
tap m-day.

Tiép theo, ta sé chirng minh néu cé tip m-
day, véi m = 10, thi sé chi ra dwoc tip (m +
1)-day.

Gia st A = {as,az,...an: @1 < Q2< .. < an } C 7
la tip m-day, véi m = 10.

T dinh nghia tdp m-day, hién nhién suy

m = E a..
i =1

ra phai c6
Xét hai trwong hop sau:

e Trwong hop 1: Ton tai i sao cho a; < a;
+az+..+ai-1+1.(3)

e Goijla sb 16n nhat trong cac so i thoa
man (3).Tacéj=3,viai=1,a2=2va
az € {3; 4}.

+a+a, V0L 4,88

a < Z a;: + 1
Néu j = n, nghia la i=1
T=(AMa, U {a, + 1}

, thi

la tdp c6 tinh
chit:

i=1" véimbdik=2,n-
1 (do A 1a tAp m-day) va
n—1
(a, ~1)< > a.+1.

LJ
y=1

Vi viy, theo Nhan xét, Tla tap (m + 1)-day.

Xét 3 <j < n. Khi d6, tir dinh nghia cta j va
theo Nhan xét, ta cé

i1

Q< Za;—1 via. ;= Z,g:._y

i =1 §.=1

Suyraaj+z #aj+ 1. Do do, véi li do twong
tw nhw & trweong hop j = n, tap

T=(A\{a,) U {a;+1}

la tip (m + 1)-day.

e Trwong hop 2: V&i moi i = 2, n, déu cé
aiza;+az+..+ai-1+1.

Khi d6, do A la tdp m-day nén theo Nhin
xét, ta co

ai=ai+az+..+aj-1+1véimoii=2, n.
SuyraA={1;2;4;..;2n-1}vam=2n-1.
Dom=10nénn=4.

Véi n = 4 , dé dang kiém tra, tap
{1;2;3;4;6} 1a tap 24 -day.

Gid st da co
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r

D + 5 RS 1 7

b = 9 b]. 0.\. x BT f) X 0-1 S U.\ 2 - D, 1
\ < 5 < 5 )

1a tap 2k -day (k = 4 ). Khi d6, d& théy, tap

a tap 2k+1-day.

Tt cac 1ap luln trén suy ra, tir tip A m-day
(m = 10) ta c6 thé xay dung dwoc tip (m +
1)-day.

Bai toan dwoc chirng minh.

Nhin xét. Tinh dén thoi diém hoan thién
ban thao, Toa soan khong nhan dwoc l0oi
giai nao cho bai toan tir ban doc.

Nguyén Khac Minh

P 4. C6 100 chu giu vao rirng hai qua. Chu
gau nhé nhit hai dwgc 1 qua, cht giu tiép
theo hai dwgc 2 qua, chi giu th& ba hai
dwgc 3 qua, ct thé cho dén chu giu lon
nhit hai dwoc 100 qua. Cac chu giu gap
con sdéi gia. S6i dé xuat sé giup ching chia
qua hai duwgc mot cach “cong bang”. S6i
dwa ra quy trinh nhw sau: S6i sé chon hai
chu giu bat ki, gop s6 qua hai dwoc lai va
chia déu, nhung néu c6 1 qua 1é thi séi sé
an qua do. Séi sé lam nhw vay cho dén khi
tAt ca cac chu giu co6 s6 qua bang nhau. Hoi
sOi c6 thé an nhiéu nhat bao nhiéu qua?

Loi giai (dwa theo 10i gidi ctia ban Dodn
Hong Anh (Catherine Poan), hoc sinh lép
11, trwong Bessborough, Canada).

Tong s6 qua ma 100 chid gau hai dwoc la:

1+2+..+100=5050 (qua).

Do khi cac chd giu c6 s6 qua bang nhau,
moi chi gdu déu cd it nh4t mot qua nén s6
qua séi c6 thé dn khong vwot qua:

5050 - 100 = 4950 (qua).

Ta sé chirng minh séi c6 cach “an chia” dé
s6 qua dwoc an bang 4950.

Ta c6 Nhan xét sau:

Nhin xét. Gid st c6 k chu giu (k = 2),
dwoc dat tén theo thi tw tir bé dén 16m bdi
“17,“2", ..., “Kk", twong rng c6 s6 quala 1, 2,
..., k. Khi d6, bang cach thuc hién quy trinh
“an chia” duwdi day, so6i c6 thé dn k - 1 qua
va lam cho s6 qua cda cac chd giu “1”, “2”,
vy k=17, K" twong ngla 1, 1, 2, ..., k -
2, k-1:

Quy trinh “dn chia” ctia séi: Véimoi t =1, 2,
.., k=1, & budc thir t, s6i gobp s6 qua cua
hai cha giu “k - t + 1” va “k - t” v&i nhau,
roi “an chia” theo nguyén tac da néu trong
dé bai.

Chitng minh. Bang quy nap theo t, 1 <t <k
- 1, dé dang chirng minh dwoc khang dinh
sau:

“0' mbi budc clia quy trinh, sé6i dwoc dn 1
qua va sau bwéc thit t, s6 qua cda cac cha
gau “1”, .., “k-t’,“k-t+ 1", ..., “k” twong
unglal, .., k-t k-t .., k-1".

T khang dinh trén, hién nhién suy ra két
luan ctia Nhan xét.

bat tén 100 chu giu, theo thi tw tir bé dén
16n, béi “17,“2”, ..., “100”.

T Nhan xét dé dang suy ra sdi c6 thé thuc
hién viéc “an chia” theo cach sau:

- Lan 1: Séi thuc hién quy trinh “dn chia”
néu trén déi véi 100 chu gdu (k= 100);

- Lan 2: S6i thwce hién quy trinh cho 99 chu
gau, tlr cht gdu “2” dén cha giu “100” (k =
99);

- Lan th& m: Séi thwc hién quy trinh cho
100 - m + 1 chu giu, ttr cht gidu “m” dén
chi gau “100” (k=100 - m + 1);

- Lan thir 99: Séi thuc hién quy trinh cho 2
chti gdu, chi gdu “99” va chii gdu “100” (k
=2).
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Bang quy nap theo m, 1 < m < 99, dé dang
chirng minh dwoc khang dinh sau:

“Vé&i cach thwe hién quy trinh nhw trén,
sau lan thwc hién th& m, s6i sé dn dwoc soO
quala99 +98 + ..+ (100 - m) + (100 - m
+ 1) (qud) va s6 qua cta 100 chu giu “17,
“2”,...,“100” twong &ng la

: I M 0, T O O 1 (5 ol

, S ——

m+1

T khang dinh vira néu suy ra, sau lan
thwc hién quy trinh thi 99, s6 qua ctia 100

cht gdu cung bang 1 va s6 qua séi dn dwoc
la:

99 +98 + ...+ 2 + 1 = 4950 (qua).

Vay, tdm lai, bang cach thwc hién ding quy
trinh “an chia”, séi c6 thé an dwoc tdi da
4950 qua.

Nhin xét. Tinh dén thoi diém hoan thién
ban thao, Loi gidi clia ban Poan Hong Anh
la 1o gidi duy nhat ddang trong sé cac 1oi
giai ma Toa soan nhan dworc, tir ban doc.

Nguyén Khac Minh

Minh hoa: Phung Nguyén Quang
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LICH SU TOAN HOC

NHU’'NG PHU N7 KIET XUAT CUA TOAN HOC

Nguyén Thi Nhung va Phan Thanh Héng (suu va tdm va bién soan)

Hypatia thanh Alexandria

Hypatia thanh Alexandria dwoc coi la
nguoi phu nit dau tién c6 dong gop dang
ké cho sw phét trién ctia Toan hoc. Ba la
nguwoi phu nit tai nang va xinh dep, mot
nguwoi thiy tén kinh trong long hoc tro.
Cu0c doi ctia ba nhwr mot ban anh hung ca,
vwot ra ngoai linh vuc hoc thuat, tré thanh
nguén cam hing cua nhiéu tic phdm van
hoc va nghé thuat.

Hypatia s6ng vao khoang niam 370 dén
415 sau Cong nguyén tai thanh Alexandria,
Ai cap. Ba la con gai ctia nha Toan hoc va
triét hoc Theon thanh Alexandria. Ba dwoc

nguoi cha truyén thu kién thirc trong moi
linh vec va gi di hoc & Athen, Hy Lap,
trung tdm Toan hoc ctia thé giGi thoi do.
Sau khi hoan thanh viéc hoc tap va nghién
ctru tai day, ba di vong quanh Chau Au
trong 10 nam. Ba dwgc nudi day véi niém
tin rang minh c6 thé lam bat c th gi
minh muén, diy l1a diéu hiém c6 do6i véi
mot phu ntt, dac biét trong thoi ky nay.
Hypatia khong chi la nha nghién ctru xuit
sdc ma con 1A moét gido vién tai nang.
Khodng nam 400, Hypatia d@ng dau
Trwong Neoplatonic & Alexandria. Tai dé,
ba gidng day Triét hoc, Toan hoc va Thién
van hoc, dic biét la triét hoc theo truwong
phai cta Platon. Triét hoc cta Platon day
rang “Cé mdt chan ly cudi cing vuot ra
ngoai tdm v&i cia suy nghi hay ngdén ngi.
Muc dich cda cudc song la hwéng téi chan
ly ma khong bao gior ¢6 thé mo ta ré rang
nay”. Nhiéu ngudi trong s6 cac hoc tro cua
ba la nhitng hoc gia noi tiéng hodc sau nay
tré thanh néi tiéng, nhw Orestes, Synesius,
Socrates. Dya vao nhirng ghi chép va thw
tlr con st lai ctia ho, ching ta cé thé thay
dwoc sw ngudng mo va long ton kinh ma
ho danh cho ngwoi thay cia minh.

Khong chi 1a nha triét hoc va Toan hoc,
Hypatia con nghién ctru vé thién van hoc.
Ba ciing biét cach ché tao mdt sé dung cu
thién van. Trong nhitng doéng gobép cho

Tap 1 S6 2 Thang 2-2017

Tap chi Pi 28



Toan hoc cuia Hypatia, noi tiéng nhat la
céng trinh vé nhitng dwong conic. Ba da
phat trién nhitng y twdng vé duwdong conic
trong khi bién tip cudn sach “Vé nhirng
dwong conic cia Apollonius”. Ngoai ra, ba
con hd tro cha minh viét nhitng phan binh
luin trong cuon Almagest cia Ptolemy.

Ba ciing dwgc cho la da gidp cha xuit ban
phién ban méi cuén Co s& cda Euclid.
Theo cac ghi chép con lwu lai, ba la nguwoi
viét binh ludn cho cuén S6 hoc cuda
Diophantus, nhirng c6ng trinh vé thién van
hoc ctia Ptolemy. Nhitng binh luan cda ba
trong cac cuén sach nay lam nhirng cha dé
khé hiéu va triru twong tré nén dé hiéu
hon rit nhiéu so v&i ban goc. Nho nhirng
déng gbp d6 ctia Hypatia, nhirng cuén sach
nodi tiéng va nhirtng tv twdng quan trong
cia Toan hoc dwoc lwu truyén cho dén
nhiéu thé ki sau.

Nam 412, trong bdi canh xung doét ton
gido, chinh tri gitta cac phe phai &
Alexandria, nhirng ngwoi nim quyén lanh
dao thanh phé v6n c6 san dinh kién véi
quan diém triét hoc ctia ba va lo s¢ sirc
anh hwdng cta ba d6i véi dan ching da
gan cho ba toi ta gido va giét hai ba mét
cach tan bao. Sw kién nay dwoc xem la
diém méc ddnh dau sy suy tan cia trung
tAm hoc thuat c6 dai Alexandria.

Cac cong trinh nghién cttu cua Hypatia da
thit truyén, ngoai trir mot so tiéu dé va
trich ddn vé chung. Tuy nhién, dua vao
nhirng bang ching it 6i con sot lai, c6 thé
khang dinh Hypatia 12 nha bién dich, bién
tdp va la ngwdi bdo ton xudt sic nhirng
céng trinh Toan hoc thué ban diu. Ngay
nay, ba tré thanh mot huyén thoai, la
nguon cam hirng cda nhiéu tdc phim héi
hoa, van hoc va dién anh.

Emmy Noether

Emmy Noether, tén diy da la Amalie
Emmy Noether, la nha toan hoc nguwoi Dirc
noi tiéng vi nhitng déng gép nén tang va
dot pha trong linh vuc dai s6 triru twong

va vat ly ly thuyét. Nhiéu nha khoa hoc tén
tudi, trong dé c6 Pavel Alexandrov, Albert
Einstein, Jean Dieudonné, Hermann Weyl,
Norbert Wiener danh gia Emmy Noether
la mot trong nhirng nha ntr toan hoc quan
trong nhat trong lich s todn hoc, nguwdi
lam nén cubc cach
mang trong ly thuyét
vanh, trwong va dai
s6 trén mot truong.
Trong vat ly hoc, dinh
ly Noether giai thich
méi lién hé siu sic
gitra tinh d6i xrng va
cac dinh luat bao
toan, la cong cu co
ban nhat cta vat ly ly
thuyét hién dai.

Emmy Noether sinh ngay 23 thang 3 nam
1882 trong mot gia dinh ngwdi Do Thai &
thanh phé Erlangen viung Bavaria. B6 cua
Emmy la Max Noether (1844-1921), cé
dong doi tir gia dinh thwong gia & D,
nhung theo nghiép toan hoc va la gido sw
¢ Erlangen. Me ciia Emmy la Ida Amalia
Kaufmann (1852- 1915) xuit thin tir mét
gia dinh thwong nhan giau c6 & Cologne.
Emmy la chi ca trong gia dinh, duéi ba la
ba ngwdi em trai. Hai ngwoi em dau ctia ba
déu la nhitng nha khoa hoc thanh danh,
riéng ngwdi em Ut vi cé strc khoe khong tot
nén phai séng nhiéu trong bénh vién va
qua doi khi con tré.

Emmy ngay nho 1a mot c6 bé gian di, than
thién va dé thwong. Emmy bi can thi va doi
lic con noéi ngong. Mac du la ngwoi thong
minh nhung Emmy khong néi biat han
trong hoc tap. Tuy nhién Emmy cling thé
hién minh 1la moét cd bé rit nhay bén trong
tw duy logic khi c6 thé nhanh chéng gii
dwogc ciu do cda gido vién & mot bira tiéc
cho thiéu nhi. Nhw da s6 cic bé gai thoi do,
Emmy cling hoc ndu an, don dep va hoc
choi dan piano. Emmy yéu thich cac diéu
nhay va luén mong ngéng dén nhirng bira
tiéc véi bon tré 1a con ctia cic dong nghiép
ctia bd & treong dai hoc.
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Khi con hoc trung hoc & Erlangen, Emmy
Noether c6 y dinh tré thanh gido vién day
Tiéng Anh va Tiéng Phap. Tuy vay,
Noether da khong tré thanh gido vién day
ngoai ngit ma thay vao d6 ba chon mot con
dwong khé khan hon la theo hoc toan tai
truong dai hoc.

O btec thoi @6, phu nit khong dwoc theo
hoc chinh thirc tai cac trwong dai hoc.
Mudn dwoc tham duw cac khoa hoc,
Noether phai dwoc sw cho phép clua cac
gido sw giang day. Ba 1a mot trong hai nir
sinh vién trong tong s6 986 sinh vién hoc
& DPai hoc Erlangen. Sau khi hoc ¢&
Erlangen hai nam, ba dén Dai hoc
Gottingen. O’ day, ba tham du cac bai giang
ctia nhiéu nha khoa hoc néi tiéng nhw Karl
Schwarzschild, cac nha toan hoc Hermann
MinkowskKi, Felix Klein va David Hilbert.

Nam 1904 khi gi¢i han phu nit tham gia &
trweong dai hoc bi huy bé hoan toan,
Noether tré lai Erlangen va quyét dinh tap
trung vao nghién ctru todn hoc. Dwéi sy
hwéng din ciua Paul Gordan ba viét luan
an “Uber die Bildung des Formensystems
der ternidren biquadratischen Form (Vé
cac hé bat bién day da ctia nhirng dang bic
bon ba bién, 1907)”. Mac du ludn an nay
dwoc danh gia cao nhwng Noether sau nay
nhé lai va miéu ta luin an 1a mot “mé hon
don”.

Trong bay nam tié€p theo (1908-1915) ba
giang day tai Vién Toan hoc bai hoc
Erlangen ma khong c6 lwong, va thwong
dam nhiém thay thé cho bd ba khi dng bi
om. Nam 1910 va 1911 ba céng b6 nghién
ciru m& réng ludn an tir ba bién thanh n
bién so.

Vao nam 1911 khi thiy Gordan nghi hwu
hoan toan, Noether gap nguwoi ké nhiém
cua 6ng la Ernst Fischer. Fischer c6 anh
hwéng quan trong téi Noether, dac biét
khi 6ng gidi thiéu ba dén véi nhirng cong
trinh ctia David Hilbert. Trong nhitrng nam
1913-1916, Noether céng bo mot sd bai
bdo mé rong va ap dung phwong phap cua

Hilbert cho cac d6i twong todn hoc nhw
trweong cdc ham hiru ti va ly thuyét bat
bién ctia nhém hiru han. Giai doan nay
danh diu sw khéi diu cha ba trong linh
vuc dai sé triru twong, linh vwec ma ba da
c6 nhirtng dong gép dot pha.

Noether va Fischer thwong chia sé niém
vui todn hoc va thdo luan rat lau vé bai
gidng sau khi 1&p hoc da két thic. Noether
gri cac buwu thiép dén Fischer nham tiép
tuc dién giai cac y twdng todn hoc cua ba.

Noether do6i Kkhi
viét 1én bi thw noi
dung trao doi vé
dai s6 triru twong
véi dong nghiép
Ernst Fischer. Buu
thw nay dé ngay
10 thang 4 nam
1915.

Mua xuan nam
1915, Noether
chuyén dén Gottingen theo loi moi cla
David Hilbert va Felix Klein. Hilbert va
Klein mu6n nhitrng hiéu biét lién quan dén
ly thuyét bit bién cua ba gidp ho hiéu
thuyét twong do6i tong quat, ly thuyét hinh
hoc vé lwc hdp dan cta Albert Einstein.
Hilbert nhin thiy dinh luit bao toan nang
lwong duwong nhw bi vi pham trong thuyét
twong doi rong, do thyc té la nang lwong
hdp dan tw no cling déng gép vao ngudn
clia trwomg hip dan. Ngay khi vira dén,
Noether di dwa ra cach giai quyét cho
nghich ly nay bang cach chitrng minh dinh
ly Noether. Qua dinh ly nay, ba khéng
nhitng dwa ra ciu trd loi trong thuyét
twong d6i tong quat, ma con xac dinh ra
nhirng dai lwgng bao toan cho moi hé tuan
theo cac dinh luit vat ly c6 do6i xing lién
tuc.

Cac nha vat ly Hoa Ky Leon M. Lederman
va Christopher T. Hill viét trong cu6n sach
Symmetry and the Beautiful Universe
khang dinh rang: “Dinh Iy Noether 13 mot
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trong nhitng dinh ly toan hoc quan trong
nhét trong viéc dinh hwdng sw phat trién
cua vat ly hién dai va c6 thé sanh ngang
hang v6&i dinh ly Pythagore”. Einstein khi
ti€p nhan céng trinh cua Noether di viét
cho Hilbert: “H6m qua t6i nhan mot bai
bdo rit tuyét voi vé bat bién tr co
Noether. T6i rat 4n twong khi thiy nhirng
th& thé nay c6 thé dwoc hiéu theo cach
tong quat nhw viy. Nguwoi bao vé gia &
Gottingen nén dwoc hoc mot sd bai hoc tir
c6 Noether! C6 4y dwong nhw cé trong tay
nhitng bi quyét ctia minh”.

Trong nhitng nam dau day tai Gottingen,
Noether khong c6 mdt vi tri chinh thirc
nao cling nhw khong dwoc tra lwong, gia
dinh ba da tra tién phong tro va Ging ho sw
nghiép han 1dm ctia ba. Cac tiét giang cta
ba thwong dé tén Hilbert, va Noether dwoc
coi nhw “nguwdi trg gidng” cda Ong.
Noether luén soéng tiét kiém va don gian,
ngay ca sau nay ba dwogc tra lwong. Ba hau
nhuw khong quan tam téi dién mao va thoi
trang. Chau trai cia Mertens, mot nha toan
hoc ba da quen & Vienna khi dén giang bai
& day, da ta vé ba trong mét 1an gap mat:

... Mdc du la mét ngwoi phu nit, d6i véi téi ba tréng
nhw mét gido si cong gido dén tir mot mién qué. Ba
vdn mot bé qudn do mau den, dai dén mdt cd chdn
va rdt khé td do, mii cia dan éng doi trén mdi téc
ngan cta ba... véi mét chiéc tiii deo chéo ngang vai,
ba giéng nhw mét nguwoi diéu khién xe Itra thoi dé
quoc.

Khi chién tranh thé gi¢i lan thir nhat két
thuc, cuéc cach mang Pirc 1918-19 mang
lai sw thay déi 1on trong quan diém cta xa
hoi, bao gom thém nhiéu quyén cho phu
nit. Noether da dwoc chinh thirc giang day
tai dai hoc Gottingen va ba da bao vé
thanh cong luin an habilitation (luin tién
si khoa hoc) vao cu6i thang 5 nam 1919.

Noether trong dai s6 bat dau vao nam
1920.

Cung véi W. Schmeidler, ba viét mot bai
bao vé ly thuyét cac ideal, trong dé dinh

nghia cac ideal trai va phai trong mot
vanh. Nam sau d6 ba céng bd bai bdo néi
bat Idealtheorie in Ringbereichen, phan
tich cac diéu kién day chuyén tang dan déi
voi ideal, trong d6 ba dwa ra khai niém
“vanh Noether”. Trong l&i gi¢i thiéu cua
quyén sach Cdc bai bdo ciia Noether,
Nathan Jacobson da viét:

Sw phdt trién cta dai s trieu twong, mdt trong
nhitng nganh sdng tao khdc biét nhdt cta todn hoc
thé ky 20, chti yéu la nho ba - trong nhirng bai bdo,
bai gidng, va dnh hwéng cd nhdn téi nhitng nha
todn hoc dwong thoi.

Nhitng nam sau do6, Noether tham gia
nghién cru v&i nhiéu nha toan hoc noéi
tiéng, ba di gidng bai & nhiéu noi va giup
d& nhiéu sinh vién cling nhw déng nghiép
phat trién sy nghiép ctia minh.

Nam 1932, Emmy Noether va Emil Artin
dwoc nhan Giai twdng niém Ackermann-
Teubner cho nhitng déng gép cho toan
hoc. Giai thwdng gobm mét khoan tién 500
Reichsmarks, day la giai thwdéng chinh
thitrc duy nhat céng nhin sw nghiép todn
hoc ctia ba. Thang 11 cung nam, Noether
doc bao cdo toan thé tai Pai héi toan hoc
Qudc té & Zirich. Hoi nghi nam 1932 dworc
coi la thoi diém vinh quang cao nhit trong
sw nghiép cia Noether.

Khi chti nghia Phat xit 1én ndm quyén &
Ptrc vao nam 1933, Noether cling nhw
nhiéu gido sw Do Thai khac bi sa thai khai
cac trwong dai hoc. Mic du cudc song da
vO cung kh6 khin nhwng ba van rat lac
quan. Trong mot birc thw gti cho Helmut
Hasse, ba da viét:

.. mdc du vdy, téi phdi néi rang nhiing d‘iéfiu nay
khéng toi té véi téi nhw nhitng ngwoi khdc. It nhdt
tdi van con mét chiit tai sdn nhé cho phép téi cé thé
ngoi lai dé nghi suy...

Nhiéu gido sw Do Thai thoi bay gior da tim
cac cong viéc & ngoai nwéc DPlrc va ho
dwoc ho trg nhiéu bdi cac dong nghiép &
My. Albert Einstein va Hermann Weyl
nhan vi tri gido sw & Vién Nghién ctru cao
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cip & Princeton. Cu6i nam 1933, dwoc quy
Rockefeller tai tro, Noether sang My va
lam viéc & Bryn Mawr College.

Nam 1934, Noether bat dau giang tai Vién
Nghién ctru cao cip Princeton thdng qua
loi m&i cia Abraham Flexner va Oswald
Veblen. Thoi gian & My 1a giai doan thanh
binh d6i v&i Noether, ba dwoc cac dong
nghiép Ung hd va nghién ctru cac cong
trinh cua minh.

Thang 4 nam 1935, Noether dwgc cac bac
si phat hién c6 mot khéi u trong xwong
chau. Ba da phai tradi qua mot cudc phau
thuit nhung khéng qua khoi va ba da méit
vao ngay 14 thang 4 nam 1935. Noether ra
di dé lai bao su tiéc thwong ctia ban bé va
dong nghiép trén khap thé gigi. Thi thé ba
dwoc hoa thiéu va tro dwoc rai duwdi hanh
lang ctia thw vién M. Carey Thomas & Bryn
Mawr.

Trong suot cudc doi, Noether luén song
that gian di va khiém tén. Mac du khong
dwoc xa hdi dwong thoi thira nhan nhirng
c6ng hién to 1&n cia minh, nhwng ngon Itra
dam mé khoa hoc khéng bao gio tit trong
ba. Ngay ca trong giai doan kinh khung
nhit cda thoi ky phat xit, ba van gitr viing
tinh than, van tim huéng gidi quyét nhirng
thach thirc cia toan hoc. Weyl, trong bai
diéu day xdc ddong cia minh tai 1é tang cua
Noether da viét:

... Ban da khéng tin vao toi dc [..] Trong mét bién
cdm hon va bao lwc, so hdi va tuyét vong - ban da di
theo cdch riéng ctia minh, suy nghi vé nhitng thdch
thirc ctia todn hoc [...] Khi ban khéng dwoc phép st
dung gidng dwong ctia Vién, ban dd mé Iop cho
sinh vién & nha [...] Nhiéu ngwoi trong chiing téi da
tin rang trong ban sw thu hdn sé bung né, va sé
khéng cé sw tha thir. Nhwng khéng, tdt cd da khong
dnh hwéng gi dén ban...

bé ghi nhin cong lao cia Noether, Nha
toan hoc thién tai - mét trong nhirng nha
nit todn hoc l&n nhit trong lich s, ba
dwgc dat tén cho nhiéu trwong hoc va
nhiéu gidi thwdng. Mot con dwong & thi
trAn qué hwong Erlangen mang tén ba.
Ngoai ra, tén ba con dwoc dat cho mot

miéng ndi lra trén mit trang va mot tiéu
hanh tinh.

Sofia Kovalevskaya

Sofia
Kovalevskaya la
nha toan hoc lén
cua Nga, néi tiéng
véi nhiéu dong
gép quan trong
cho cac nganh
gidi tich, phuwong
trinh dao ham
riéng va co hoc.
Kovalevskaya la
nit tién si Toan
hoc dau tién trén thé gidi, cling la mot
trong nhirng ngwdi phu nir dau tién tham
gia vao ban bién tap cia mot tap chi khoa
hoc va nhéan chirc danh gido sw tai mot
truedng dai hoc & Chau Au.

Sofia Kovalevskaya sinh ngay 15 thang 1
nam 1850 tai Moscow, la con thi hai trong
gia dinh. Cha va me cta ba la nhitng nguoi
c6 hoc thirc trong gi¢i quy toc Nga, rat chu
y téi viéc gido duc cho con gai ciia minh,
mac du viéc nay khong phd bién trong xa
hoi thoi bay gio. Ngoai tiéng me dé, Sofia
biét tiéng Anh, tiéng Phap va choi dan
piano rat giéi tir thoi nién thiéu.

Sofia yéu thich Toan hoc tir khi con nho,
sau nay trong cuén tw truyén cda minh, ba
viét “Mdc du téi chwa hiéu hét y nghia ctia
nhitng khdi niém (Todn hoc) nay nhung
chung tdc dong manh mé Ién tri twdng
twong cua toi, truyén cho téi sw tén kinh
déi véi todn hoc nhw mét nganh khoa hoc
huyén bi va séi n6éi, mén hoc dd mé ra mot
thé gi¢i nhitng diéu ky diéu, nhitng con
ngwoi ki diéu”.

Nam 11 tudi, cd bé Sofia di 1an dau nghién
ciru vé gidi tich thong qua nhitng trang
gidly chép nhitng bai gidng cla
Ostrogradski vé phép tinh vi tich phan dan
trén twong nha, va ngay cang say mé hoc
toan dén nodi xao nhing nhirtng moén hoc
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khac. Du bi cha cAm doan, Sofia van 1én
muon sach vé doc vao ban dém khi ca nha
da di ng. MOt nam sau, trong khi doc mot
cuén sach vé Vat ly cua gido su Tyrtov,
nguwoi hang xém cua gia dinh, Sofia da co
gang dé hiéu vé cac cong thirc lwong giac
trong dé va giai thich theo cach cua riéng
minh. Gido sw Tyrtov nhin thiy tai niang
ctia cd bé va da dé nghi cha cda Sofia cho
cd di hoc sdu hon vé Toan.

V&i niém tin manh mé vao sitc manh cua
gido duc doi voi sy tién bd xa hoi cling nhw
sw tién bd cua phu nit, Sofia khao khat
dwoc ti€p tuc nghién ciru Toan hoc &
trwong dai hoc. Do khong dwoc sy ung ho
cia cha, Sofia phai chidp nhin mét cudc
hon nhan danh nghia v&i nha nghién ctru
tré vé c6 sinh vat hoc Vladimir Kovalevski
dé c6 thé ra nwdc ngoai hoc dai hoc. Thit
bat hanh 1a cudc hon nhan kéo dai 15 nam
nay mang dén cho Sofia khong it bu6n
phién, dau kh6 va da anh hwdng khong
nhd dén viéc nghién ctru Toan hoc cta ba.

Nam 1869, Sofia t&i Heidelberg dé nghién
ctru Toan va Khoa hoc Tw nhién. O day
cling nhw nhiéu noi khac ctia Chau Au nit
gi¢i khong dwoc phép hoc dai hoc. Sofia da
thuyét phuc dé dwoc tham gia cac bai
gidang mot cach khong chinh thic véi sw
cho phép cua cac gido sw. Sofia da hoan
thanh ba hoc ky rat thanh céng, va ngay
1ap tirc thu hut sw cht y cua cac gido vién
vé kha ning Toan hoc ciia minh. Ho déu da
noéi vé c6 nhw mot hién twong phi thwong.

Nam 1871, Kovalevskaya chuyén téi
Berlin dé nghién cttru dw¢i sy hwéong dan
cua Weierstrass. Sau ba nam, ba hoan
thanh ba bai bao khoa hoc vé phuwong
trinh dao ham riéng, tich phan Abel va
Vanh Saturn.

Weierstrass danh gia nhirng bai bao nay
nhw ludn an Tién si, trong d6 bai bao dau
tién dwoc cong b6 trén tap chi Crelle’s
Journal nam 1875 dic biét ndi bat. Bai bao
dwa ra dinh ly néi tiéng Cauchy-
Kovalevskaya, trong do6 chi ra dwoc nhirng

diéu kién cho sw tén tai nghiém ctia mét
16p nhirng phwong trinh dao ham riéng.

N3m 1874, Kovalevskaya dwoc nhin bang
tién si cia dai hoc Gottingen. Tuy vay, mic
du c6 suw tién cir cia Weierstrass, ba van
khong cé dwoc vi tri xirng dang véi nang
lyc vi gidi tinh ctia minh. Trong thoi gian
nay Kovalevskaya cay dang nhan ra rang
cong viéc tot nhat ba cé thé cé tim dugc la
day s6 hoc cho cac bé gai cap 1.

Nam 1880, hai nam sau khi sinh con gai,
Kovalevskaya nhanh chdéng tiép tuc nghién
cru va hoan thanh ba bai bdo vé khic xa
anh sang. Trong vai nam sau do6, nhiéu
chuyén bubén da xay ra trong cudc song
cia ba. Toan hoc trong nhitng ldc nay
khong nhirng chi la niém dam mé ma con
la ngwoi ban & bén, nang d& va dong vién
Kovalevskaya vwot qua nhitng kh6 khan
trong cuoc doi.

Trong thoi gian nay, nho sw giap d& cua
Mittag-Leffler, ba nhan dwoc vi tri pho
gido sw & Stockholm, Thuy Dién. Ba bat
dau giang day tai diy vao ddu nam 1884
va dwoc b6 nhiém chirc danh gido sw vao
thang 6 nam doé.

Nhitng nam thang & Stockholm ciling la
thoi gian nang dong nhit cua
Kovalevskaya, va & d6 ba da thwc hién
nhitng nghién c*u quan trong nhat cua
minh. Ba gidng day vé nhitrng chi dé mai
nhat, tré thanh bién tip vién cua tap chi
Acta Mathematica. Ba thwdng xuyén trao
d6i v&i nhirng nha toan hoc & Paris, Berlin
va tham gia t6 chirc nhirtng hoi thdo qudc
té. Ba dwgc nhidu ngwdi biét téi va bat dau
hién thwc héa nhirng viéc minh muén lam
tlr thoi tré, dé la viét hoi ki va viét kich.

Tlr ndm 1986 dén 1889, Kovalevskaya lién
ti€p gat hai nhirng giai thwdng, trong dé co
giai thwong Bordin cuia Vién Han 1am khoa
hoc Phap cho cong trinh “On the Rotation
of a Solid Body about a Fixed Point”. V&i
céng trinh nay ba giai quyét tron ven mot
bai todn da dwoc nhiéu nha toan hoc dat
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ra tir lau. Quy dinh caa giai thwéng nay la
tén tac gid cua cac céng trinh dwoc niém
phong lai va chi mé& ra khi xac dinh dwoc
cong trinh nghién ctru gianh giai thwdng.
Hay tuwdng twong sw ngac nhién cua ban
gidm khdo khi biét nguwoi gianh giai
thudng la mot phu nit! Péng gbp cla cong
trinh d6i véi Vat Iy Toan quan trong dén
nodi gidi thwdng vat chit da tang tir 3000
franc 1én 5000 franc. Trong bai phat biéu
ciia minh Kovalevskaya néi “N6i nhirng gi
ban biét, lam nhitng gi ban phai lam va
don nhan nhirng diéu cé thé”.

Nhitng nghién ctru sdu hon vé vin dé nay
sau d6 da nhan dwoc giai thwéng cua Vién
Han IAm va khoa hoc Thuy Dién nam 1889.
Kovalevskaya tr& thanh hoi vién cua Vién
Han 14m khoa hoc Hoang gia Thuy Dién.

Kovalevskaya khéng nhitng noi tiéng
trong Todn hoc, ba con dwoc nhé dén
trong vai tro cia mot nha hoat dong vi
quyén binh ding ctia phu nit. BA di diu
tranh dé phu nit dwoc hoc tip trong diéu
kién tot nhit 1a vao hoc chinh thic tai cac
trwong dai hoc. Ngoai lam Toan,
Kovalevskaya con viét van, kich, tw truyén
va nhiéu bai bao vé chinh tri va x4 hoi. Ba
trng n6i “Khéng thé tré thanh mot nha
Todn hoc néu trong tdm hén khéng phdi la
mot nha tho.”

Pau nam 1891, Kovalevskaya bi bénh cim,
viém phoi va da khong qua khéi. Bara di &
tubi 41, khi dang & thoi ky dinh cao cua
nang lwc nghién ctu va danh tiéng trong
cbng déng Toan hoc.

FOENPATIA®T AT THE HAVEAKKLY TUCATRE! PUILANUON. DECLARING WIS LOVE FOX HYFATIA

Mgt canh trong vé kich “Hypatia” tai Nha hdt Haymarket, London, thdng Giéng 1893.

(Ngudn: Internet)
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PUONG VAO TOAN HOC

(Y

LTS. Dwong vao todn hoc sé goi y cho cdc ban hoc sinh nhitng dé tai nghién ctru nho nhd,
twa nhw bwéc vao con dwong nhé dé dén véi Todn hoc. D€ nghién citu, cdn hoc thém kién
thirc, va cdn doc dwoc tiéng Anh. Vi thé cdc ban cé thé gdp & ddy nhivng diéu chwa dwoc hoc
& trwong phd thong, cling nhw vdn dé nghién citu dwoc trinh bay bdng tiéng Anh. Cdc ban sé
c6 mét Nguwoi dan dwong ly twéng trén con dudng vao todn hoc: Gido sw Vi Ha Vdn, ngudi
phu trdch chuyén muc nay cua Pi.

GIAI TOAN VA NGHIEN CUO’U TOAN
Vii Ha Van

Cac doc gia cua Pij, tir bé, da qua quen véi viéc giai toan. Gidi toan la lam bai tap, tir bai tap
vé nha, dén bai thi hoc sinh gidi cic thé loai. Ban ngoi xuéng, doc dau bai, a ha bai nay la
hinh t6 hop, bai nay lwong giac, bai nay 1a bat dang thirc, lam dung lam hay vira cadm thiy
thad vi sung swéng, vira c6 huy chwong vang, bac, déong vé treo diy nha.

Nghién ctru toan thi khac. N6 1a mot qua trinh, mot ching dwong. Cau hoi dau tién dit ra
khong phai la giai bai toan nay thé nao, ma tai sao lai phai giai n6. Nhiéu trueong hop, xac
dinh dwoc bai todn dé gidi cling da 1a mét phan 16n cda van dé. Bai toan can dwoc dat vao
trong mot birc tranh 1é6n hon, ¢6 y nghia cu thé, cling nhw mét bd phin quan trong cda
dong co trong mot cd xe 1on. C6 dwoc buwdc db, viéc 1am todn méi cé y nghia.

Muc dich cta “Pwong vao Todn hoc” 1a gidp ban buwéc nhitng buwéc khéi diu trén con
dwong nay. O’ cubi dwong sé khong c6 huy chwong, ma phan thwéng 1én nhat cho ban la
cam nhan vé théng diép dich thwc ctia Toan hoc.

bé tai nghién cru dau tién ctia Chuyén muc nay dwoc dé xuit bdi Toan T. Nguyen,
Department of Mathematics, Pennsylvania State University, State College, PA 16802, USA,
Email: nguyen@math.psu.edu.

Classification of coarse-grained steady Euler flows

Given an object, Newton’s second law  billions and billions of tiny molecules.
asserts that Pretend that the uid is so dense that each
position in Q corresponds to a uid
molecule, and the only force between uid
molecules is the pressure. [For real fluid
flows, there is also a contribution from
friction or so called viscous force and other
Next, consider a container () © R3 of uids  forces such as gravity].

(water, air, or gas), which consist of

F =ma,

where F is the force acting on the object, m
- its mass, and a denotes the acceleration.
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Leonhard Euler, back in 1757, then wrote
down the first ever-written partial
differential equations, describing the
dynamics of fluids: precisely, the Euler
equations

X(t)=-V,p,

simply a continuum version of Newton’s
second law [Justifcation of this “simply
continuum version” from Newton to Euler is
the famous Hilbert’s 6-th problem, which is
open], enforcing the conservation of mass:
the volume of any uid bucket remains
unchanged in time. Fluids can be
deformed, but the total mass or volume
remains constant [This assumption is
called incompressibility. Air or gas is in fact
compressible, but water is well modeled by
the incompressible flows]. Here, p the
pressure and X(t) denotes the trajectory of
uid molecules with respect to time. The
time derivative is along the fluid trajectory
with corresponding velocity fileld u(x,t).
Hence, the dot derivative is in fact.

‘= C)f — u\—:.

Even after more than two centuries, there
is very little known about the long-time
dynamics of such a Euler flow: is there
turbulent? does it converge to
equilibrium? In fact, the only asymptotic
result for this very Euler flow is done
within last two years, known as inviscid
damping around a very special linear
shear flow (Couette flow). Take a ballon
full of smelly gas, and release it in a room.
The dynamics of the gas will soon reach to
its equilibrium (or else, you'll die?).
Observe also that the flows tend to
converge to a uniformly distributed flow,
possibly except a lot of very highly
oscillations between particles (what is the
graph of sin(nx) or cos(nx), when n - 7).

This motivates the statistical approach:
what is the long time dynamics of Euler
flows [As it’s not even know if there are

global-in-time solutions to the 3D problem,
this question only makes sense for 2D flows
where global-intime smooth solutions are
known], retaining on the first few Fourier
modes? The first step is the following
problem.

Problem 1. C(lassification of periodic
steady Euler flows with finite Fourier
modes (known as coarse-grained flows).
Precisely, prove that only such flow is a
shear flow or a Beltrami flow. [By
definition, these are such flows whose
Fourier frequency is supported on a circle
or a line passing through zero|.

Focus on 2D flows. Steady =
timeindependent Euler flows, writing in

L= \—_u

term of vorticity simply read

u.v.;' = 0

Even more convenience, it suffices to
construct a scalar stream *[Then, velocity
is defined by % = V70

= AQ]function @* so that

and vorticity is w

V-o.VAp =0

in which V denotes the usual gradient

vector (050y) and V™ is the orthogonal
vector (d,, -0x), and A the
usual Laplacian. The question is then to
solve (1) in Fourier, assuming that & is
written as a finite combination of finite
Fourier modes. That is, Problem 1 for 2D
flows reduces to the following problem.

Problem 2. Let A be any bounded subset of
72 {0). Assume that

(i) A is symmetric; that is, k € A then so is -
k.

(ii) For each pair k,I € A, then either k.1 =0
ork=1.

Prove that A lies on a circle or a line
passing through zero inZz2.
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LAM TOAN LA MOT TRONG NHU’'NG HANH TRINH HANH PHUC
CUA NGU'O'1 PHU NUZ

Thw Hién (thyc hién)

Yoy

Chia sé véi Pi, GS Hoang Xudn Sinh cho rdng bdn than todn hoc khéng quan tdm vdn dé “binh dang gidi”, nén
khéng chia khdi niém nha todn hoc thanh nam - nit. Vi thé, chi cé khi phu ni¥ nhdn thitc lam todn la mot
trong nhitng hanh trinh hanh phtic thi céng déng todn hoc mai xudt hién thém nhiéu nhitng “béng hong”.

GS Hoang Xudn Sinh bdt ddu cdu chuyén
v&i Pi bang mét ky trc vui vui ctia minh lién
quan t&i cdng dong todn hoc Phdp:

Ho6i nhitng ndm 1970 - 1980, toi hay qua
lai lam viéc & nwéc Phap, c6 khi & lai dén
hang nam, nén thwdng xuyén tham gia
sinh hoat tai mét CLB danh cho nit toan
hoc & Paris. CLB nay do mot nha toan hoc
ndi tiéng la nam gid¢i thanh 1ap. Trong CLB
d6, mot trong nhirng chi dé dwoc ching
t6i mat nhiéu thoi gian tranh ludn dé tim
ciu tra loi nhit la tai lam sao c6 it phu ni
lam todn. Tudn nao chuing t6i cling hop,
tuan nao cling tranh luin dé tim ra cu tra
1&i nhuwng rét cuc 1a ching toi van khong
tim ra dwoc nguyén nhan tai sao it phu niv
lam toan!

[t c6 phu nit 1am toan chuyén nghiép, diéu
d6 khong chi dién ra & ta ma con 1a mot
thwc té clia cong déng toan hoc thé gidi.
Theo tbi, cin nguyén cta van dé 1a do anh
hwéng tir ngan doi xwa dé lai, phu nir vén
khong dwoc di hoc va thém nita lam khoa
hoc trong dé cé lam toan dwgc coi nhw
mot nghé va dwoc trd lwong dé séng chi
m@i bat diu vao cudi thé ky 18. Diéu nay
tao nén dinh kién cho xa hdi, cho moi gia

dinh va cho chinh ban than mdi phu nit. O
Viét Nam cling vay, c6 mot thoi gian dai &
khoa toan trwong Pai hoc Sw pham Ha Noi
chi c6 minh t6i 1a phu nit (sau nay thi & do
c6 nhiéu phu nit hon roéi). Cé thé néi thoi
phong kién ctia ching ta dai qua, né chi
phdi manh mé quan diém vé con dwong
lap nghiép cda phu nit. Tuy nhién, cling
phai nhic dén mot nguyén nhan rit dang
ké, d6 1a toan rat kho.

-

>

Gido sw Hoang Xudn Sinh. Anh: Lé Hiép

Nhung véi thé gidi thi tinh hinh d3 dwoc
cai thién. Chuing ta da c6 mot phu nit hién
gi 1a duy nhit dwgc gidi thuwdng Fields,
do la nha toan hoc nguwoi Iran Maryam
Mirzakhani. O’ Viét Nam, trong cong ddéng
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toan ngay cang xuat hién nhiéu hon phu
nit lam toan chuyén nghiép.

C6 nhirng khoanh Kkhic “swéng
bang chét” nho toan

Con vdéi gido sw thi vi sao ba chon todn?

T6i khong chon. Khi con 1a hoc sinh trung
hoc (t6i hoc & Toulouse, Phap), mén ma
toi thich hoc nhat 1a sinh ngit chi khong
phdi todn. Pén ndm cudbi cung cia bic
trung hoc thi nha truedng chia thanh 3 ban:
toan, sinh hoc, triét hoc va ai thich hoc ban
nao thi dang ky. Nhung gia dinh toi lai
thich t6i hoc toan, vi nghi chi c6 hoc toan
mai c6 thé tré vé Viét Nam tham gia dong
gop xiy dung dwoc dat nwéc. Vi thé toi
hoc toan 1a do y muén cua gia dinh.

Ban gdi cung hoc todn véi gido sw hoi dé cé
nhiéu khéng?

T6i hoc trwong trung hoc danh cho nt,
thoi d6 nam, nit hoc riéng trong cac
treong trung hoc (ca tinh Toulouse cé chi
2 treong danh cho nit trong khi cé téi 4
trweong danh cho nam). Trwong tbi c6 bén
1&p triét va hai 16p sinh. S6 16p toan 1€ ra
1a hai, nhwng vi chi c6 45 ngudi dang ky
nén khong du chia lam hai 1ép, thanh tht
gbp vao thanh mot 16p.

Trong sé cdc ban hoc trung hoc cta ba, c6
nhiéu ngwoi tiép tuc tré thanh nha todn
hoc khéng?

Chi c6 ba ban hoc tlr trung hoc va toi tiép
tuc hoc toan cho dén agrégation, chiing t6i
d6 dwoc ky thi viét cia agrégation, nhung
cu6i cung c6 hai ban thi rét van dap, nén
chi con mot ban gai Phap va toi do (thoi
bac Hoang Xuan Han dich agrégation la
thac s, va sau nay khi gido duc cua ching
ta c6 mot bac sau dai hoc la master ta cling
dich la thac si, nhwng agrégation va master
hoan toan khac nhau), ban t6i vé sau tiép
tuc lam gi thi t6i khéng rdé vi chiing to6i mat
lién lac, con t6i tiép tuc lam tién si qudc gia
(doctorat d’état) vi mong muén bado vé

xong thi dwgc day ngay & mot dai hoc &
Paris do c6 tién si quoc gia kém theo
agrégation (do la thdi cda téi nam 1959,
moi chuyén van hanh nhw vay). Nhung
viéc tdi vé nwdc ngay sau khi dod
agrégation da lam dao 16n moi ké hoach
dinh san.

C6 phdi ban ddu viéc hoc todn la thudn theo
sw lwa chon ctia gia dinh ba, con vé sau thi
ba thich hoc todn?

(Cwodi) Toi chwa bao gior tw héi minh c6
thich hay khong thich lam toan. Gia dinh
mudn thi t6i hoc, vé sau toi thdy minh hoc
dwoc, lam duwoc thi cir thé ma 1am thoi.

Vay todn hoc c6 thdt sw mang lai hanh phtc
cho ba khéng a?

N6 mang lai cho t6i nhitng khoanh khic
hanh phtc tuyét voi. Ban khong thé tuwdng
twong khi chirng minh dwoc mét bai toan
kho thi n6 tuyét voi dén thé nao! Cam giac
cia minh lac dé la rat swéng, né lam minh
ngdy ngit. Co thé ndi swong bang chét
dworc!

it phu nitr lam toan 1a binh
thwong, nhwng dirng it qua

Nhwng vdn dé la todn hoc cé thwc sw cdn
phu ni¢ khéng a? Hay la né chi cdn nhitng
ngwoi giéi thoi, con nam hay ni¥ gi ciing
dworc?

bing ro6i! Toan hoc khéng phan biét gidi
tinh, né chi cin két qua. Cé bao gio va &
dau phan biét dinh ly do nha toan hoc nam
hay nha toan hoc nit chirng minh khéng?
RO rang la khong, dung khong?

Thé nén dé cé phdi la nguyén nhdn hiém
phu nir lam todn, vi chdc chdn todn hoc sé
khéng “tao diéu kién” dé phu nt khdm phd
né. Méi phu nitr néu muén chon todn lam
hanh trinh tim kiém hanh phtic thi phdi tw
vdn dong...

Pung réi. N6 “tao diéu kién” dé ma chét w!
Chang phai todn, ma cic nganh khoa hoc
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khéc ciing thé. Néu xuat phat tir vin dé ctia
nha quan tri thi sé thiy phu nir qua 1a kém
canh tranh so v&i nam gi¢i dé lam t6t nhat
mot cong viéc cia minh. Cho nén nam gioi
thwong dwoc wu tién nhén trong tuyén
dung. C4 nhén toi cling thé, khi dirng truéec
mot 14 don xin viéc ctia phu nit thi trong
dau toi sw so sanh dén rit nhanh. Nao la
toi sé mat kha kha thoi gian cho cac co iy
vao viéc lap gia dinh, mang thai, sinh né,
nuodi con... Vi thé t6i phdi tw “diu tranh”,
nghi téi quyén loi cia phu ni, dé nhan.

Ma nhu trén t6i da ndi, toan qua khd, moi
nha todn hoc khi gidi quyét mot bai toan
cin sy tip trung cao do trong mot thoi
gian dai. Ngay khi dang la hoc sinh pho
théng cac ban gai da biét la toan khoé roi.
Pam diu vao mot bai todn khé c6 khi mat
ca tudn. Ma cac ban nir trong d6 tudi ay
bat dau thdy cudc séng c6 nhiéu diéu
quyén rii nén viéc hoc hanh sé dé bi phan
tdm. Cac ban nam thi it bi chi phoi hon,
nén cé nhiéu em hon tim thiy niém vui
trong viéc vui dau giai toan.

Khi trwedng thanh, hiéu qua cong viéc cua
ngudi phu ni lam toan lai bi tdc dong béi
nhitng yéu t6 xa hoi. Ban than cda toi la
mot nit gido sw toan néi ti€ng, tirng 1a chu
tich hoi toan hoc ctia Phap. Chi iy ké cho
tdi vé chuyén gia dinh minh, rang ong
chéng cii (1a mot gido sw vat ly) civ dén 6
gi®r chiéu la bao v&i vo 1a phai di hop, dén
khi chi 4y ndu an xong thi dng ay méi di
hop vé. Nép séng dé ctr kéo dai khién chi
ay khong thé chiu n6i nén ho da ly di. Phap
ho van minh hon ma con thé hudéng ho gi
Viéet Nam minh! Phu nit mac nhién phai
lam ndi tro. Ngoai ra do thién chirc lam me
nén ho dwong nhién phai chiu ap lwc vé
thoi gian khi sinh con, nuoi con.

Ciing nhiéu nha todn hoc dd nhdn thdy vdn
dé nay. Ho ndi, thay vi tdp trung cao dé
trong thoi gian dai dé lam todn thi ho phdi
“ngdt” ra dé lam viéc nha, chdm séc con cdi,
nén khong lam dwoc nhitng bai todn lon.

Néu moét nir todn hoc c¢é hai dira con thi ho
s€ mdt it nhdt mwoi ndm nhuw thé...

Muoi nam 1a thé nao? Cho dén khi con ho
hoc 1én THPT thi ngudi me van phai doi
theo, van phai ban long.

Cho nén minh phdi chdp nhdn phu nir lam
todn it hon nam gidi la binh thwong, khong
c6 thi mai la bdt thwong?

Ban ndi nhw thé 1a rat dang ddy, it 1a binh
thwong.

Va cé phdi ngang bang ciing la bdt thudng,
vi nhw thé chitng té dan 6ng ho it chiu lam
todn, dé mdc todn cho phu ni¢?

(Cudi thich thit) Diing d4y!

Vdy viéc chiing ta ngay cang cé nhiéu nir
todn hoc hon la nho sw phdt trién tw nhién
hay nho “co cdu” ttr cdc cudc ddu tranh
binh dang gidi?

Lam gi c6 chuyén co cau trong lam toan?
T6i nghi 1a nho co hoi di hoc nwdc ngoai
ngay nay cua cac em sinh vién, cd nam va
nit, nén nén nhiéu em tim dwgc hoc bong
& cac trung tAm dao tao todn xuit sic cla
thé gi¢i. Vi thé ma s6 lwgng ngwoi lam
todn tich cyc cua ching ta nhin chung tang
1én, s6 lwgng nit todn hoc nho d6 ma dwoc
tang theo. P6 1a nbi vé so lwong thoi chk
xét vé ti 1& thi nir [am to4n van qua it 6i.

Cac ban nir ctt tw tin hoc toan

Trwéc cdu hdi, “ngay xwa gido sw “bi” gia
dinh bat hoc todn, con ngay nay thi nhiéu
gia dinh khéng muén con hoc todn, gido sw
nghi thé nao vé diéu nay?”, GS Hoang Xudn
Sinh chia sé:

Nhiéu gido sw My, Phap ciing than phién la
cang ngay sinh vién ctia ho cang it thich
hoc toan. C6 thé do tic dong cia xa hoi,
hoc toan da kho, hoc lai lau, ma lwong lai
thap, trong khi nhiéu nganh khac hoc thi
dé, nhanh di lam, lwong lai cao. D6 la
chuyén xa hoi toi khong gidi quyét duorc,
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nhuwng t6i mudn ké cho ban nghe chuyén
nay.

Chuc nam qua t6i lam viéc & Pai hoc
Toulouse 1. P6 la mot treong noi tiéng véi
nganh Kkinh té dwoc xép so 1 trong cong
dong cac truomg dai hoc & chau Au, va
cling néi tiéng véi gido sw Jean Tirole mébi
dwoc gidi Nobel vé kinh té. Trwong c6 mot
labo kinh té hop tac véi dai hoc Harvard.

Cé lan 6ng Hiéu trudng Pai hoc Toulouse
1 k€ véi toi (dé khen) vé mot co6 gai Viét
Nam dang hoc thac si tai trweong. Mot lan,
c6 4y go ctra phong ong hiéu truwdng dé
phan nan rang c6 4y khong tim thiy cudn
gido trinh todn ma cd 4y can bang tiéng
Anh (thw vién chi c6 phan lén sach todn
bang tiéng Phap, ma c6 4y mdi sang nén
chwa ranh tiéng Phap) va dé nghi hiéu
trwedng tim giup. Viéc nay khién 6ng hiéu
trwedng rat ngé ngang, vi tran doi chwa
mot sinh vién Phap nao ddm go ctra phong
hiéu trwdng dé dé nghi tim sach giup.
Nhwng chinh vi thé ma 6ng 4y né, va cho
ngwoi tim. Sau d6 c6 sinh vién da tét
nghiép thac si nghién ctru loai xuit sic nén
dwoc cip hoc bong lam tién si. Vé sau, mot
ba gido sw Harvard, lam & labo Toulouse 1,
thdy c6 4y xuit sic qua nén da nhan c6 iy
lam tro ly va c6 ay theo ba gido sw vé
Harvard sau khi bdo vé xong luin an tién
si.

Tinh c& vé sau t6i gap co sinh vién d6. Hoa
ra c¢6 dy von la hoc sinh chuyén toan cta
Pai hoc Sw pham Ha Noi, roéi vao hoc
trwong Pai hoc Ngoai thwong. Sang Phap
lam thac si, roi tién si vé kinh té, nhung
thwc ra 1a phdi hoc nhitng chwong trinh
todn rat nang. Ban phai biét 1a chwong
trinh tién si kinh té & DPai hoc Toulouse 1
rat ndng vé toan. Luin an cua c6 gai do
toan nhirng phwong trinh vi phan ma
chang cé 10i.

To6i ké cdu chuyén nay ra véi hai thong
diép. Mot 1a cac ban nit hay tw tin hoc toan.
Hai 1a c6 rat nhiéu nga ré phu hop véi ban

néu ban thwc sw c6 ning lwc vé toan. Ban
c6 tw duy toan that xuit sic thi di theo con
dwong cda gido sw Ng6 Bao Chiu. Néu vira
vira thi c6 thé ré vao cac hudng toan ng
dung. Xa hdi, cac gia dinh, cac ban tré cin
phai hiéu diéu d6 dé dung cuw tuyét véi
toan. Tuy nhién, mong mudn cuda tdi la phu
nit lam todn chuyén nghiép dwrng qua fit,
nhwng cai gi cling phai dan dan. Ngay xwa
khéng c6 phu nit lam todn, réi cé nguoi
dau tién, va gio thi da la s6 nhiéu, d6 la
tién bo cla xa hoi roi con gi! Xa hoi doi héi
c6 nhiéu tién bd hop lai, chx khong chi
nham nham vao chuyén phai nhiéu phu nitt
lam toan chuyén nghiép hon.

Ba Hoang Xudn Sinh va cdc hoc tro tiép
gido sw Grothendieck (ngwoi dwoc gidi
thwéng Fields) tai noi so tdn trong thoi
gian chién tranh chéng My.

Cong dong todn hoc Viét Nam hién chi méi cé hai
phu ni¥ dwoc phong ham gido sw ma GS Hodng
Xudn Sinh la phu niv ddu tién (hon 30 ndm sau méi
c6 thém phu ni¥ thw 2). Ba la phu ntr nwéc ngoai
ddu tién dén Paris bdo vé thanh céng ludn dn tién st
qudc gia vé todn hoc, khi dé ba dang la gidng vién
khoa Todn Trwong Dai hoc Sw pham Ha Néi. Hién
GS Hoang Xudn Sinh la Chu tich Hoi ddng qudn tri
Trwong Dai hoc Thdng Long - mét trwong dai hoc
tw thuc nhwng c6 nhiéu ddu tw cho nganh todn.
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Néu dworc giam ap lwc xa hoi, Viét
Nam sé c6 nhiéu phu nir lam toan
gioi hon

TS. Ta Thi Nguyét Nga (Truwong Pai hoc
Khoa hoc tw nhién, Pai hoc Quoc gia TP.
H6 Chi Minh): Hanh phiic khi vwot qua
dworc giéi han cua ban thdan

Tt khi con nho t6i da biét thich toan, nén
hoc todn va cir thé ma di tiép thoi. Vi tw
nhién nhw vy nén t6i khong thiy minh
khac biét & cac 16p hoc todn nira (khi ngoi
gilta xung quanh cac ban toan nam gi&i).
Thuc ra, ldc ay téi khéng dé y dén viéc
minh la con trai hay con gai nira.

Chi hoi t6i c6 bao gior cdAm thay don doc
khong khi “than gai dam truwong” theo
dudi toan? Toéi khong c6 y niém vé viéc
minh cé don ddc hay khéng khi theo dudi
toan hoc. Con c6 hanh phuc hay khong w?
T6i nghi la nhiéu. Hanh phtc nhat 1a khi
vot qua dwoc gid¢i han cua ban than,
thang hoa, giéng nhw vin dong vién thé
thao pha dwoc ki luc. M6t buodi sang tinh
day, c6 cam giac nhw moi thi sang td, nhe
nhém. Cam giac diy rat la tuyét!

PGS. TS. Nguyén Thi Hong Loan, Trwdng
DH Vinh: Cang lén cao phu ntr lam todn
cang it di.

T6i vén la hoc sinh chuyén ly (Trwong
THPT chuyén Phan B6i Chau, Nghé An).
Tuy nhién, cang ngay t6i cang nhan ra mot
diéu rang minh thich hoc toan, thé 1a chon
khoa Toan Trwong PH Sw pham Vinh (nay
1a DH Vinh). Tir d6 nghiép toan gan vao
than!

boi véi phu nit, ngoai viéc & co quan ra thi
viéc nha (di chg, ndu an, giat giti, don dep
nha ctra, chdm séc con cdi..) chiém qua
nhiéu thoi gian nén viéc danh thoi gian
cho nghién ctru qua it. Vi thé téi nghi phu

nit mudn lam toan dwgc thi phai hy sinh,
phai nd luc, phai dugc sw thong cam, hau
thuln rit 1on tir ngwoi than, gia dinh, ban
bé. C6 1& dé c6 dwoc thanh cong nhw nhau
thi phu nir phai ¢6 gdng gip doi, gdp ba lan
so v&i nam gioi.

GS. Lé Thi Thanh Nhan (Hiéu trudng

Trwong Pai hoc Khoa hoc, Pai hoc Thai
Nguyén): Nam mdéi khoe... bai bao

T6i thich hoc toan tir khi hoc pho théng, lai
thich lam gido vién nén thi dai hoc nganh
st pham toan, Trwong Pai hoc Sw pham
Viét Bac.

Nhiéu phu nir hoc todn gidi, nhwng rdt it
trong sé ho tiép tuc lwa chon con dwong
lam todn, hodc ddu cé lwa chon thi con
dwong “thanh danh” ciing cta cdc nha todn
hoc nir déu rdt chdt vdt... Bé la nhdn dinh
chung ctia cdc nha todn hoc ni¥ cung tham
gia chuyén muc déi thoai todn hoc vdi Pi ky
nay.

Khong biét phu nit lam todn thi c¢é khac
biét 1dm khong, nhung qua 1a ciling co
nhiéu ngwoi bao toéi hoi 14p di. Khi bai bao
dau tién duwgc dang & Proc. AMS vao ding
dip tét nam 2001, t6i vui qua nén gii cho
mot vai dong nghiép & Thai Nguyén, ho
bado “Nhan cé van dé, nim md&i ma lai khoe
bai bao”.

bing la nit sinh gidi todn thi khong thiéu
nhuwng phu nit lam toan thi it, lam toan gioi
cang it. Hién chdng ta c6 mot s6 nha toan
hoc nit xuit sac nhw PGS.TS. Trwong Xuin
btrc Ha, PGS.TSKH. Ta Thi Hoai An, PGS.TS.
Phan Thi Ha Dwong... thi ho déu tip trung
lam viéc & Vién Toan hoc Viét Nam. Con &
cac treong dai hoc, s6 gidng vién nir kha
nhiéu, nhwng lai rat it ngwoi lam toan gioi.
Thé hé tré hién nay, c6 nhiéu nguwoi rat tai
nang, nhwng trong s6 dé nit toan hoc van
hiém!
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GOC STEM

2 L -
B o

INTEL ISEF

P6 Hoang Son (thuc hién)

INTEL ISEF la cudc thi STEM Ién nhdt va ldu doi nhdt trén thé giéi: bat ddu tir ndm 1950,
v&i quy mé gdn 8 triéu hoc sinh (15-20 tudi) tham dw tai gdn 80 nwéc trén thé gidi hdng
ndm dé chon ra 1800 hoc sinh dén My dw vong Chung két, noi ¢6 gdn 1000 gidm khdo va

tinh nguyén vién.

Vong Chung két INTEL ISEF hang nam c6
ngan sach khoang 20 triéu do la My, trong
d6 gan 5 triéu d6 la My la quy giai thwong.
Viét Nam tham gia INTEL ISEF gan 10 nam
nay, trong dé 04 nam dau chung ta khong
c6 giai thuwdng, chinh vi vidy ma nam 2012,
su kién Viét Nam 01 dat giai Nhat (3000
do6 la) trong linh vuc Pién va Co khi da
dwoc binh chon la 1 trong 10 sy kién 1én
cua gido duc Viét Nam nam 2012.

Ghi ban thdng d4u tién nay cho Viét Nam &
INTEL ISEF 2012 Ia nhém ba hoc sinh cta
THPT Chuyén Ha No6i - Amsterdam: Tran
Bach Trung (doi trwdng), Vi Anh Vinh va
Bui Thi Quynh Trang. Tir nam 2012 té&i
nay Viét Nam da dat 10 gidi cia INTEL
ISEF trong dé cé duy nhat gidi cia nhom
Tran Bach Trung la gidi Nhat, con lai la 04
giai Ba va 05 giai Tuw.

Theo danh gia cta cac chuyén gia tham gia
huén luyén doi tuyén, ham lwong st dung
cac yéu t6 toan hoc trong dé tai cda nhom
Tran Bach Trung la nhiéu hon ca so véi s6
cac dé tai ma Viét Nam dat giai, b&i nd bao
gom viéc tao ra mé hinh todn, viét cong
thirc, thir nghiém san pham va so sanh két
qua do véi thuc nghiém.

Hom nay trong khong khi dau Xuin 2017,
Tap chi Pi c6 bai phdng van ban Tran Bach
Trung hién dang la sinh vién dai hoc nam
thtt 3 cta hai nganh Toan va Ky thuat &
M. Hy vong nhirng chia sé cia ban Trung
sé phan nao giup dwoc cac ban hoc sinh va
cac thay cb gido cling nhw cha me hoc sinh
c6 thém kinh nghiém dé nudi duwéng dam
mé STEM dworc tét hon.

Bai phong van do P6 Hoang Son thuc hién.

Chao Trung, xin ban cho biét tén dé tai dw
thi dat gidi Nhdt INTEL ISEF 2012 ctia cdc
ban la gi?

Xin chao Tap chi Pi, dé tai cia nhém ching
em la “X& ly nwéc man thanh nwéc ngot
bang ky thuit chan khong va nang lwong
mat troi phuc vu cho sinh hoat”.

Vdn dé chwng cdt nwéc bién thanh nwdc
ngot va s dung ndng lwong mdt troi la dé
tai rdt cdp thiét va dda cé nhiéu nguoi
nghién cwru, vay trwdc dé ngwoi ta da lam
dwoc gi va lam nhw thé nao?

Hién tai, trén thé gi¢i da c6 rat nhiéu cong
nghé xt ly nwéc man, nhw phwong phap
dién phan (electrodialysis), phwong phap
mang thim thiu ngwoc (reverse osmosis)
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hay phwong phip chwng cit nhiéu ting
(multistage flash distillation). Nhirng
phwong phap nay, tuy c6 hiéu qua cao vé
mat kinh té, song c6 nhwoc diém la phai
dwoc diu tw rat nhiéu vé co s& vat chit,
vay nén khé phu hop & quy mé ho gia
dinh. Trwéc dé tai cda nhdm bon em, cong
nghé xt ly nwéc man thanh nwéc ngot &
quy md nhé phan 16n chi c6 chwng cat
nwdc man bang cach dwa anh sang truc
ti€p vao thiét bi dé€ bdc hoi nwdc mudi.

Xin cho biét, sau khi nghién cttu téng quan
ctia vdn dé, cdc ban ddt muc tiéu nghién
cttu la gi?

Twr y twdng nghién ciru la két hop cong
nghé chan khong va nang lwong mat troi,
va sau mot thoi gian doc va tim hiéu vé
nhiéu cong nghé hién tai, muc tiéu nghién
ctru cu thé cta ching em la (1) thiét ké hé
théng bom-ejector dé tao dwoc do chan
khéng phtu hop va hiéu qua cho viéc chwng
cit, (2) thiét 14p mo hinh todn dé téi wu
héa qua trinh chwng cat, va (3) thiét ké
toan hé thong, gobm cong nghé chan khong
va mat troi, dé xi Iy nwéc man.

Cudc thi INTEL ISEF la cudc thi dé cao tinh
mdi, tinh sdng tao, vdy cdc ban dd lam
dwoc diéu gi dé dwoc cdc “gidm khdo khé
tinh” cho la cé tinh maoi?

bé tai ctia bon em, khi d6 tuy con so khai,
da chirng minh dwoc tinh kha thi cta y
twdng két hop chan khong va niang lwong
mat trod dé xt 1y nwéc man. Viéc tao chan
khéng lam nwéc s6i & nhiét dé thip hon
nhiéu so v&#i 100 d6 C nén da tao co hoi st
dung dwoc nang lwong ciia dnh sang mat
troi, gidp tiét kiém dwoc nang lwgng va
tang dwoc lwong nwéc chung cat.

Tdng dwoc ndng sudt va dung ndng lwong
mdt troi rdt ré tién dé chung cdt nwéc bién
s6i & nhiét d6 rdt thdp, mét y twéng tdo bao
dd thanh hién thwc, vdy cdc ban dd bat ddu
nghién ctru nhw thé nao? Khé khdn liic ddu
la gi?

Em bat diu nghién cru bang cach doc va
viét tong quan dé tim y twdng. Cung lic do,
mot s6 cong viéc cap thiét 1a tim cong sw
dé xay dung nhém ciing nhw tim thiy gido
dé€ héi han, liéu y twdng va suy nghi cta
minh cé kha thi hay khong. Kh6 khan ltc
dau thi cé rat nhiéu, vi tit cd moi thi déu
vO cung mung lung. Khong c6 gi 1a chic
chan c, tir y twdng ctia minh, dén sy dong
long va nhiét huyét, cling nhu mong muén
c6ng hién cda tit ca moi thanh vién.

Mét trong nhitng khé khdn Ién nhdt khi
lam STEM & Viét Nam la thiéu cdc diéu kién
thwc nghiém? Diéu gi la kho khdan? Hdy néu
5 diéu khé nhdt khi lam thi nghiém va thi
nghiém?

No6i vé thi nghiém thi cling cé rat nhiéu
kh6 khan. Pang &, khi tién hanh dé tai,
theo ding quy trinh thi s& phai bat dau ti
nhitng thi nghiém nhd, thanh cong réi méi
chuyén sang cum thir nghiém 1én (pilot).
Tuy nhién, do thoi gian han hep, nén viéc
ché tao cum thir nghiém lén bat dau ngay
tlr nhitng ngay dau tién. D6 la mot sw dat
cwgc mao hiém, vi c¢6 rat nhiéu kha nang
nhém sé khong dwoc di thi quoc té lic bay
gi¢. Kinh phi ché tao toan bd cum thiét bi
thi nghiém 1a $3000, hoan toan 14y tir tién
tai cua gia dinh hoc sinh. Ching em rat
muirng la két qua cuoi cung da dwoc nhw y
mudn.

Thit kho c6 thé chi ra diéu gi 1a khé khan
nhit trong khi thwc nghiém, vi tat ca cac
cong doan déu déng vai tro quan trong doi
v&i sy thanh cong cda dé tai, va ching déu
c6 nhitng do phirc tap riéng va theo nhiéu
cach khac nhau. Nhitng khé khan khi lam
thwc nghiém bao gébm (1) viéc lién hé, lwa
chon phong thi nghiém va dia diém thuc
nghiém (do co s& vat chat trong trwong
Amsterdam khéng dua kha nang), (2) viéc
thiét ké, ché tao va lwa chon thiét bi, (3)
viéc tim ky thuit vién dé theo déi va dam
bdo an toan cho moi nguwoi, (4) viéc lap
rap va hiéu chinh thi nghiém, (5) viéc hoc
cach st dung cac thiét bi thi nghiém, (6)

Tap 1 S6 2 Thang 2-2017

Tap chi Pi 43



viéc 1én lich dé tim thoi gian lam thi
nghiém chung cho ca nhém, (7) viéc phan
tich s6 liéu va cong tac tdi wu hoda véi
nhirng thiét bi cé trong tay, va (8) van dé
strc ép vé mat thoi gian cho cac vong thi.
T4t cad moi tht déu md&i mé va khé khan
v&i chung em, vi lic d6 bon em m¢&i dang
1a hoc sinh cip 3 va gan nhu khong c6 miy
kinh nghiém.

Vay nén ching em rit biét on gia dinh da
tao diéu kién, cong ty Son Ha da tai tro
binh nwéc nong nang lwgng mat troi, va
k§ sw Vi Pinh Lang (PH Kién tric Ha Nbi)
dia dam bao an toan, gitp d& lip dat va
hiéu chinh thiét bi cho bon em.

Ban cho biét vé nhirng vdn dé todn hoc ctia
dé tai? Coéng thirc todn dwoc ra doi thé
nao? Ai gitp co sé ly thuyét? Vi sao ban hoc
trwde chwong trinh vé tich phdn?

M6 hinh todn cua dé tai ra doi tir nhu cau
thwc té€ la can phai to6i wu hda viéc xi ly
nwédc man thanh nwéc ngot véi nhirng
thiét bi c6 san. Pac thu thiét bi ctia nhém
khoéng cho phép viéc chwng cit lién tuc
(continuos) ma chi cé thé chwng cat theo
mé (batch). Mot khi da cho nwéc man vao
chuwng cit thi khong thé 14y ra, vi diéu do
s& anh hwéng dén hiéu suit. VAy nén moi
lan cho nwéc man vao dé chwng cat thi
ching em déu phai wéc chirng lwong nwéc
toi wu: néu cho qua nhiéu thi phai can cé
nhiéu ning lwong hon dé lam cd Kkhoéi
nwéc néng lén; néu cho qua it thi cling
khéng thu dwoc lwgng nwéc chwng cat ma
dang ra chung ta c6 thé thu thém dwoc. T
d6, m6 hinh toan dwoc ra doi, dwa trén
thwc té 1a cac tinh chit nhiét vat ly cua
nwdc mudi la khac véi nwdc thwong va
thay doi lién tuc theo nong do trong qua
trinh nwéc boc hoi.

Luwong nwéc c6 thé dwgce chung cit trong
mot ngay phu thudc vao nang lwong ma
mat troi cung cap (dwoc wédc chirng tir ban
do c6 trude vé nang trong mot nam), ndng
dd nwéc mubi ban dau, va dé6 chian khong
c6 thé dat dwoc cia may. Vé nén tang cho

co s& ly thuyét, gido sw Pam Thanh Son da
gtti cho ching em tw liéu vé tinh chat nhiét
vat Iy cia nwéc man, thay Lé Nguyén Minh
da cung cip nhirng tai liéu khac lién quan
dén nhiét hoc va cic tinh chat cua nuéc,
thay Pinh Tran Phwong (thay gido vt ly
cta lép em, 16p chuyén Ly 1 khoa 2010-
2013) gidp d& thém vé dit dé bai va veé
giai tich.

Em hoc tich phan trwéc vi d6 la chwong
trinh bat budc cta khdi chuyén ly trong
trweong Ha Noi - Amsterdam.

Ban dd can mdy ngay dé tim ra dwoc cong
thirc?

boi v&i qua trinh suy nghi vé hién tuong,
dat cAu hoi va diat dau bai, bon em bat dau
tr rdt som, ngay tr nhitng ngay thi
nghiém dau tién. Nhirng suy nghi d6 la
tién dé cho mo hinh todn sau nay. Thoi
gian tim ki€m tai liéu cling mat mot
khoang kha kha. Con viéc tinh toan, khai
trién va dwa thanh mo6 hinh, tir lac dit but,
chi dién ra trong trong vong tir 1 dén 2
ngay.

Két qud thtr nghiém thé nao so véi ly
thuyét?

Sai s6 gitra két qua thwc nghiém véi ly
thuyét la khoang 10%.

Hién nay ban dang hoc gi? C6 mdi lién hé gi
dén cudc thi? Dw dinh trong twong lai?

Hién nay em dang hoc nganh Ky thuat va
Toan. Ky thuit chinh 1a linh vwc ctia dé tai
ching em. Em chon hoc toan vi toan cé
trong tit ca cac nganh ky thuit. Viéc hiéu
va biét cach 4p dung toan la mot lgi thé
lén d6i véi bat ky ki sw nao.

Em xin phép khong tra 1oi vé nghién ctru
hién tai, vi moi thi¥ vin con dang d& dang.
Dv dinh trong twong lai cia em la tiép tuc
theo hoc dén khi hoan thanh bic tién si.
Con sau do thi em chwa c6 ké hoach.

Cudc thi quéc té€ INTEL ISEF c6 nhiing
thdch thirc gi ddng lwu y? Tinh thdu ddo?

Tap 1 S6 2 Thang 2-2017

Tap chi Pi 44



Cdch trinh bay? Yéu té thwc hanh? Yéu t6
todn hoc? Ky ndang déi thoai?

Dén sin choi qudc té, thiach thirc thi nhiéu.
Tat ca cac khiu déu dong nhirng vai tro
riéng va c6 d6 quan trong nhit dinh déi
v&i két qua cubi cung. Tuy nhién c6 mot s6
thach thirc/yéu ciu chinh khi tham gia
cudc thi nhw tinh thiu ddo cua dé tai, sw cd
gang cla hoc sinh cling véi tinh thin dam
mé Kkhoa hoc, va quan trong nhat la tinh
trung thwc cia nhém.

Vé tinh thiu dao cda dé tai, diy la thach
thirc lién quan truc tiép dén chuyén mén
va d0 chuyén siu cda dé tai. VAn dé nay rat
khé, vi né lién quan cad dén thay gido
hwéng dan ciing nhw kha niang lam viéc va
sang tao cua hoc sinh.

Vé sw c6 gang cha hoc sinh va tinh than
dam mé khoa hoc, day la yéu té quan trong
hang dau va ciing 1a muc tiéu chinh ma
ISEF mudn mang téi toan thé hoc sinh. ¢/
bic pho thong, cé dwoc tinh thin dam mé
nghién ctu khoa hoc quan trong hon rat
nhiéu so v&i c6 dwoc phat minh hay tim ra
két qua khoa hoc méi.

M6t s6 k§ nang can lwu y nhw khd nang
doc hiéu va tra ctru tai liéu, khad ning dwa
ra mot gid dinh méi, kha nang két néi
nhitng mang kién thitrc trong pham vi hiéu
biét, k§ nidng xa hoi dé két ndi vdi cac
chuyén gia, k§ nang lam thi nghiém, ky
nang viét bao cao, kj nang lam viéc nhom,
va ky nang thuyét trinh.

Vé tinh trung thwc thi em cling khong
mudn phan tich nhiéu. Néu nhw hoc sinh
dd c6 tinh thdn dam mé Kkhoa hoc thi
nhirng hoc sinh d6 sé dé cao su trung thue.
Moi hanh dong khong trung thuwc déu sé bi
cac giam khao phéat hién, vi tit ca hoc sinh
déu con trong sadng va non nét, vé ca tudi
doi cling nhw tudi nghé.

That ra, khi da hoa minh vao dong chay
cua dv an thi nhirng thach thirc khong con
la kKhé khan, ma chi don thuin la nhirng
viéc phai lam.

Ban cé y kién hay loi khuyén nao cho cdc
em hoc sinh sdp di thi quéc té€ ndm nay?

Em xin cé 1&i khuyén, khong chi cho cac
ban hoc sinh sé di thi quéc té vao gitra
nam nay ma con cho cac ban dang trong
qua trinh thi thanh phé va quéc gia:

Cuoc thi ISEF 1a mot trai nghiém tha vi, va
phan thu vi nhit cta trdi nghiém do,
khong dau xa, lai chinh la qua trinh thuc
hién dé tai. Cac ban dirng qui quan tim
dén gidi thwdng, vi khi nhin lai sau mot
chang dwong dai, giai thwong khong con
nhiéu y nghia. Cudc thi ISEF la mdt bwéc
dém cho twong lai. Mot s6 sé tim thay
dwoc ciu tra 1o cho nganh nghé twong lai
cia minh; mot s6 sé quyét dinh khong tiép
tuc theo dudi con dwong nghién ctiru (viéc
cac ban da biét dwgc minh khéng thich gi
cling la mét diéu hay). Piéu quan trong
nhit trong cudc thi 1a nhitng kién thirc va
k§ nang hoc dwgc (minh tin 1a nhitng kién
thirc va k§ nang ay, du it hay nhiéu, déu sé
giup ich cho céng viéc clda cac ban trong
twong lai). Viy nén, minh mong cac ban c6
gang va phan diu dé c6 trai nghiém tuyét
voi nhat & ISEF. Hay thuc hién nhitng dé
tai clia cac ban bang sw ham hoc héi va
mot niém dam mé trong sang! Chic cac
ban mot nam lam viéc hiéu qua va hang
say!

Cdc ban trong nhém nghién cwu, tir trdi
sang: Bui Thi Quynh Trang, Trdn Bdch
Trung, Vi Anh Vinh (dnh do Trdn Bdch
Trung cung cdp)
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ANH SANG TRONG THIEN VAN HOC: KHAM PHA VA GHI NHAN

Pham Ngoc Diép

“Chi c6 thé nhin thdy mét vdt khi c6 dnh sdng tir vdt dé di téi mat”. Thit dnh sdng ma ta ndi
dén & day dwoc goi la dnh sdng khd kién, hay dnh sdng ma mdt nguwdi ¢é thé nhin thdy dwoc
c6 bwoc song tir 0,4 dén 0,7 micromét. Tuy nhién, dnh sdng “cé thé nhin thdy dwoc” chi la
mot phdn rdt nhé cia mét ddi dnh sdng rong hon dwoc goi la phé dién tir. Phd nay chira
nhiéu loai “dnh sdng” c6 bwéc séng nadm & cd hai phia ctia ving dnh sdng khd kién ma mdt
ngwoi khéng nhin thdy dwoc. Sw ton tai ctia chiing chi cé thé dwoc nhdn biét nhor mdy mdc,
thiét bi hé tro hay qua nhitng tdc dong ma chiing dé€ lai Ién méi truwdng xung quanh.

V&i tinh chit “c6 thé nhin thdy dwoc” nén
di nhién anh sang kha kién la dai anh sang
dwgc con ngwoi biét dén tir sém va lau doi
nhit, thAm chi con nguwoi biét dén nod
truwede khi biét dé la anh sang! Ngwoi Hy
Lap c0 cach diy hang nghin ndm da biét
rang anh sang truyén theo dwong thing.
Ho da thwc hién nhitng nghién ctru vé tinh
chit ciia 4&nh sang nhw phan xa va khc xa.
Mai dén tin dau thé ky th& 19, ching ta
mai biét dén sy ton tai ctia anh sang ngoai
vung kha kién, va phai mat hon mét thé ky
sau do con nguwoi méi kham pha hoan toan
phd dién tir.

Nam 1800, William Herschel, mo6t nha
khoa hoc nguoi Anh gbc Pirc, ti€n hanh
nghién ctru nhiét lwvong mang theo bé&i dnh
sang c6 mau sic khac nhau. Ong da st
dung mot ling kinh dé€ tach bay sic cau
vong cda anh sang (dd, da cam, vang, luc,
lam, cham, tim), r6i dat cac nhiét ké dwéi
nhitng vung anh sang do6. Ngoai ra, ong
cling dat thém mot nhiét k€ bén ngoai
vung anh sang dd. Herschel phat hién mét

diéu rat ky la, chiéc nhiét ké dat bén ngoai
vung anh sadng nhin thay lai c6 nhiét do
cao nhit. D6 chinh 1a thoi khac 6ng phat
hién ra tia hong ngoai (xem hinh).

M6t nam sau dé, dworc truyén cdm hirng tir
kham pha cta Herschel, Johann Wilhelm
Ritter, mot nha hod hoc, vat Iy va triét hoc
nguwoi Pilic, thuwe hién nghién ciry, tim kiém
anh sang & phia bén kia cua vung kha kién
(ngoai vung mau tim). Ritter da thanh
cong, ong kham pha ra tia cwc tim, nhirng
tia c6 tinh chat giéng nhw dnh sang tim
nhung c6 budc séng nam ngoai vung kha
kién.
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Chan dung William Herschel véi thi nghiém
cho phép 6ng kham phd ra dnh sdng héng
ngoai (Ngudn: NASA/IPAC).

Chan dung Wilhelm Conrad Rontgen nguwoi
kham phd ra tia X

AL et Ko L2 5.

Ban tay cua ba Réntgen, hinh dnh tia X
chup ngwoi ddu tién.

Vao nhitng nam 1860, James Clerk
Maxwell phat trién nhirtng phwong trinh vi
phan riéng phan mo ta tinh chit séng ctia
treong dién tir. Ong tién doan ton tai séng

dién tir v&i nhitng buwédc song khac nhau.
Phan tich téc dd cua séng, Maxwell nhin
ra rang ching phai chuyén dong v&i van
tdc bang véi vAn tdc 4nh sing. Sw trung
hop dang kinh ngac nay khién Maxwell
cho rang 4nh sang la mot dang séng dién
tlr va dé chinh 1a manh moi dau tién vé sw
ton tai ciia toan bd phd dién tir.

Vao nam 1867, Maxwell duv doan ton tai
song dién tir v&i buwdc séng tham chi con
dai hon 4nh sang hong ngoai. Tuy nhién,
phdi dén gin 20 nam sau, nam 1886
Heinrich Hertz, m6t nha vat ly nguoi Dic,
mé&i chitng minh dwoc sy ton tai cda loai
séng ma Maxwell dv doan. Ong da thanh
cong trong viéc tao ra séng ma sau nay
dwoc goi 1a séng vo tuyén trong phong thi
nghiém. Cling nhw 4nh sang, séng vo tuyén
cling c6 thé phan xa, khic xa va mang day
du céc tinh chat khac ctia 4nh sang.

boi véi anh sdng cé nang lwgng cao hon
(hay budc séng ngin hon) trong phd dién
tlr, cdc nha khoa hoc dia phai mat nhiéu
thoi gian hon dé khdm pha ra ching.

Tia X lan dau tién dwoc Wilhelm Conrad
Rontgen, mot nha khoa hoc ngudi D,
quan sat va nghién cttru vao nam 1895.
Ong di tim ra tia X mdt cach tinh co khi
nghién ctru cac ong chan khong. Mot tuan
sau khi quan sat dwgc tia X, Rontgen da
dung tia X dé chup anh ban tay vg minh.
Hinh 4nh cho thiy rit rd chiéc nhin cudi
va xwong cua ba Rontgen. Blrc anh nay da
tao ra sw phin khich rit 16n véi cong
chung va gi¢i khoa hoc. Rontgen goi tia
nay 1a tia “X” ngu y rang né la mot dang
birc xa chwa dwoc biét dén. Cai tén nay da
dwgc st dung cho dén ngay nay mac du
nhiéu déng nghiép ctia 6ng da goi y goi nod
la tia Rontgen. Mdc du Rontgen phat hién
ra tia X vao nam 1895 nhwng cho dén tin
nam 1912 cic nha khoa hoc méi cé thé két
luidn dwoc rang nhirng tia nay, thuc ra, l1a
mot dang khac cda anh sang.
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Nhitng tia gamma véi nang lwong cao hon
lAn dau tién dwoc quan sat vao nam 1900
béi Paul Villard, nha hod hoc va vat ly
ngwoi Phap, khi 6ng nghién cttu birc xa tw
nguyén t6 Radi. Mot vai nam sau do,
Ernest Rutherford dé xut cach goi nhirng
tia phong xa mai nay la “tia gamma” va cai
tén nay da dwoc st dung cho dén ngay
nay. Cling giong nhuw tia X, phai mat mot
thoi gian dai cdc nha khoa hoc méi tim ra
ban chit cta tia gamma. Nam 1914, khi
Rutherford thuc hién quan sat phan xa cua
tia gamma trén bé mat tinh thé, 6ng phat
hién ra rang chung thé hién rit ré rang
nhitng tinh chat giéng nhuw tia X. Piéu do6
chitng minh rang tia gamma ciing 12 mot
dang khac cia anh sang nhuwng véi buédc
séng ngin hon nhiéu.

Anh sang gin lién véi sy phat trién cla
thién van hoc. Mu6n tim hi€u nhirng vat
thé thién vin, dé€ tiép cin ching mét cach
trwc tiép la viéc hét sirc khé khan, thim
chi bat kha thi, do d6 phan lén nhitng
nghién ctru thién van dwoc thuc hién dwa
trén viéc thu nhin dnh sing do vat thé dé
phat ra. Trong thién van hoc anh sang
dwgc phat ra tir nhiéu nguén & nhiéu dai
budc séng khac nhau trén khap phd dién
tlr. Tuy nhién, do sw hip thu ctia bau khi
quyén Trai dit, chi c6 anh sang kha kién va
song vo tuyén la cé thé di xuéng mat dat
dwoc. D€ ghi nhin nhitng séng khac nhw
tia X, cwc tim hay phan lén ph6 héng
ngoai, ching ta phai gi thiét bi ra ngoai
khong gian.

Mo6i mot phan cua phé dién tir phat ra béi
vat thé thién vin cung cip cho ta mét phan
thong tin vé nd. Cling nhw “thdy boi xem
voi” dé cé thé c6 dwoc hinh dnh diy du
nhit vé vat thé cang nhiéu hinh dnh & cac
bwéc song khac nhau cia vat thé dwgc ghi
nhin cang t6t. Ghi nhin anh sdng dén twr
nhirng vat thé thién vidn xa x0i thuc sw 1a
mot ky cong, cac ky thuat ghi nhan anh
sang c6 nang lwong khac nhau 1a rit khac
nhau. M6i mot 1¢p ddi twong phat xa manh

& mot vung buwédc séng xac dinh, do do
ching ta c6 nhiéu nhanh khac nhau cta
thién van hoc: thién van vé tuyén, thién
van hong ngoai, thién van kha kién, thién
van tia cwc tim, thién van tia X, thién van
tia gamma, thdm chi n6 con dwoc chia
thanh cac nhanh nho hon nhw thién van
dwdi milimét hay thién van héng ngoai xa.
Thong thwong anh sang dén bé mat Trai
dat hay cdc dai quan sat khong gian
thwong rat yéu do khodng cach tir nguoi
quan sat dén chung thwong rat 1on. Vi vay
ching ta thwong phai xay dung nhirng hé
kinh 16n, l1am lanh ddu do dén nhiét do
thip dé c6 thé thu dwoc nhiéu anh sing
hon, 1am gidm thiéu nhiéu va d€ c6 thé
phan biét dwgc nhirng chi tiét, phat hién
dwoc tin hiéu yéu phat ra tir vat thé thién
van.

M6t hé ghi nhin 4nh sang quen thudc nhat
v(Gi ching ta 1a mat, cling véi cac gidc quan
khac mat gitip con nguwoi tri nhan thé gidi
xung quanh. Anh sang phan xa hay truyén
qua ddi twong dwoc mat ghi nhan va
chuyén thanh cic xung than kinh, kich
hoat cdm nhdn mau trong nao bo. S& di
con nguoi c6 thé nhin thiy dwoc cac vat
thé xung quanh do trén véng mac cia mét
c6 rat nhiéu té bao nhay sang. C6 hai loai
té bao: té bao hinh que va té bao hinh nén.
T€é bao hinh que cé chirc nang phan biét
sang toi trong khi té bao hinh nén ghi
nhin mau sic. Cé 3 loai té bao hinh nén,
moi loai nhay véi 4nh sdng mau xanh da
trdi, xanh 14 cay va do. Do d6, con ngudi ¢
thé€ nhan biét dwoc mau sac ruc rér ciia thé
gi¢i nho sw két hgp ctia nhitng mau co
ban nay.

Cau tao cda cac hé ghi do anh sdng & cac
bwdc séng khac vé co ban cling gom ba
phan nhw viy: gwong hay chdo twong
dwong v&i con ngwoi mat co chirc ning
thu nhén, héi tu 4nh sang dén dau do; dau
do c6 chirc ndng nhw vong mac chuyén doi
séng dnh sang thanh nhitng tin hiéu twong
tw (nhw tin hiéu dién) cé thé ghi do dwoc;
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va cudi cung hinh anh dwoc trinh dién trén
may tinh hay cac thiét bi dau ra khac. Dau
do c6 thé 1a nhitng ang-ten, cdm bién CCD,
6ng nhan quang dién, cdm bién ban dan,...

Cling can chd y rang, ngoai viéc nghién
ctiru thién van va vii tru nho sdng anh sang
ta con c6 nhirng phwong tién khac nhw cac
hat (tia vii try, neutrino) hay séng khac
nhw séng hap dan.

Thién van hoc la mét trong nhitng nganh
khoa hoc lau d&i nhat nhwng véi sw phat
trién gan day cua cong nghé, né lai 1a mot
trong nhirtng nganh khoa hoc phéat trién
nang dong nhit. Nhitng ciu hoi hdc bua
nhit ctia vat ly hién nay nam trong thién
van hoc (ndng lwong toi, vat chit téi, lam
phat vii try,...). Trong hon ntra thé ky qua
da c6 17 nha khoa hoc doat giai thudng
Nobel trong linh vuc thién van hoc, trung
binh ct* mdi thap ky lai c6 3 nha vat ly
thién van dwoc trao giai. SO nguoi gia
nhip hodc chuyén sang lam nghién ctru
thién van dang c6 xu hwéng tang 1én. Mot
con sO0 thong ké trong giai doan 2012-

2016 ctia Hoi Vat Iy My cho thay, so lwong
thanh vién trong linh vuc thién van hoc
ciia Hoi c6 téc dd ting nhanh nhat trong
cac nganh, 15% so vé&i mirc tang trung
binh ctia cac tat ca cidc nganh. Nhiéu dw an
thién van méi dang dwoc xdy dung véi
murc kinh phi diu tw 16n. Nhiéu hop tac
quéc té xuyén kinh d06, vi d0 dang dwoc
thiét 1ap trén toan thé gi¢i. Thién van thu
hut gi¢i tré va cong chung hwéng dén
khoa hoc va cong nghé. Ban than n6 cling
trwc ti€p thiuc day sw phat trién cia khoa
hoc, cong nghé va gidao duc. Hon nira, hién
nay, cac nha thién van hoc tir khip noi
trén thé gi¢i c6 co hdi thwe hién nhirng
nghién ctru tién phong ctia khoa hoc khi
dwoc tiép can téi nhitng so liéu hién dai
nhit dwgc ghi nhin béi nhiéu Dai thién
van 16n nho chinh sich mé so liéu cua ho
téi cong dong, dién hinh trong d6 la bai
thién van ALMA (xem hinh). Pay la co hoi
lén cho Viét Nam, cho nhitng nha nghién
ciru thién van & Viét Nam dé phat trién
nghién cttu va giang day nganh nay trong
nuoc.

Hinh vé minh hoa hé 66 kinh cua Pai thién van ALMA ddt trén cao nguyén Atacama, Chile &
dé cao 5500 mét trén mwc nwéc bién. Pwoc van hanh béi nhidu nwéc Chdu Au (la thanh
vién cua Dai thién vin Nam /Tu), My, Canada, Nhdt Bdn, Pai Loan, Han Qudc va Chile, vdi
mirc ddu tw 1,3 ti dé la, ddu do ctia cdc kinh dwoc gitv & nhiét dé 40K, dd chinh xdc bé mdt
kinh khodng 20 micromét... ALMA la hé kinh hién dai nhdt trén thé giéi hién nay hoat djng

¢ ddi bwdrc séng milimét va dwdi milimét.
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Tiét kiém nguyén liéu
Pi di hoc vé, thdy b6 dang loay hoay do dac
ngoai san.

- B6 lam gi day?

- A, bén Trung tdm thi nghiém dit hang
cho b6 déng 100 cai thung hinh hép chir
nhit dé dung khi. Khéng quy dinh s6 do
cac chiéu, chi cAn mdi thung c6 dung tich
ding 1m3 la dwoc. Ho dwa hai loai hop
kim, loai 1 gid 100.000 dong mot mét
vudng, loai 2 c6 gia 800.000 dong mot mét
vuong. Yéu ciu chi la bon mat cua thung
lam bang hop kim loai 1, hai mat con lai
bang hop kim loai 2, khong nhit thiét mat
nao trong 6 mat la loai 1 hay loai 2.

Minh hoa: Tudn Linh

- Viy b6 dinh déng thé nao?

- -~ 3 .:,, 4 &‘,/ )
e = . ».‘-/‘ ’

- Thi don gidn thoi, c& dong thanh hinh lap
phwong moi chiéu 1 mét, hai mit nao dé
dung hop kim loai 2 1a dwoc!

- B& 1am thé thi 16 roi. Con thiét k& cho bd
ki€u nay, sé tiét kiém nhiéu diy! Gia thanh
moi thing chi bang hon mot nita gia thanh
cda thung lam theo cach cta bd thoi!

Ban c6 thé thiét ké thung dé tiét kiém
dwoc nhw Pi khong?

Tim ban doi

(Phan Thanh Hong va Nguyén Thi
Nhung suwu tam. Ong Chd quan déng goi
lai)

C6 chang trai dén gan ngay cudi thi lwdong
ly (nhiéu chang nhw thé€ ldm!), tw hoi
khong biét minh da “tim hiéu” ky chua,
biét dau trén ddi ndy van con nhirng cd gai
hop véi minh hon? Anh ta tim dén Pi, nha
thong thai, dé hoi.

Pi khuyén anh chang:

“Anh hay dén ch6 nha ngwoi yéu anh dang
& bay gio, r6i di 10 km vé phia Nam; quay
nguoi, di 10 km vé phia Pong; lai quay
nguwoi, di ti€p 10 km vé phia Bic. Nguwoi
con gai anh gap cu6i cudc hanh trinh sé la
nguwoi con gai hop nhit véi anh”.
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Minh hoa: Tudn Linh

Anh chang nghe 1&i buéc di, con Pi tim
tim cwdi, vi biét anh ta sé gap chinh nguoi
ban cta minh dang ding chd cii doi anh
ta!

Pi biét nhw thé nh¢ quan sat vi tri ngéi nha
clia nguwoi yéu anh chang no.

Ban doan ra ngay la ngu¢i yéu anh ta dang
& Cuwc Bac Trai dat chir ?

bung roi didy, nhwng c6 nang con cé thé &
rat nhiéu noi khic nita ma van yén tim
doi chang trai, chir & ding diém Cuwc Bic
thi rét qua!

b6 1a nhitng noi nao khac trén Trai dat vay
nhi?

bac biét, néu ban gai anh chang dé lai &
ding toa soan cua Pi (Thw vién Ta Quang
Bru, DPHBK Ha Noi) thi chiac Pi phai
khuyén anh chang hanh trinh twong tu,
nhwng moi doan cta hanh trinh dai hon
10 km rat nhiéu. Tinh dwoc chinh xac do
dai cia moi doan 12 bai toan khé ddy, ban
thir xem.

Ap dung (sai) théng ké trong y
hoc

1. C6 nguwoi 6m nidng, tim dén thiy thudc.
Kham xong, 6ng thay twoi cwdi bao:

- Bénh nay ndng lam, 10 ngwoi mdc thi cé
dén 9 ngwoi chét!

RO tiép:

- Nhwng anh may ddy, t6i vira chita 9
nguwoi, chét cd roi! Anh la thir 10.

Minh hoa: Linh Rab

2. Ong ldo 6m ning, sai con di tim thay
thuoc. Dan:

- Con nhé tim thdy gidi. Cv éng nao ma
trwéec cira it oan hon doi mang thi moi.

Anh con trai tim ca ngay ma khong dworc,
truwedc clra nha thiy thudc nao ciing déng
dac oan hén chen nhau kéu la doi mang.
May gan t6i tim dwoc mot 6ng thay, ma
trwéc cra chi c6 hai oan hén dang kéu
khéc. Mirng qua, moi thay vé. Gan dén nha,
héi:

- Sao thady giéi thé? Trwéc ctra nha cdc thdy
khdc rdt nhiéu oan hon doi mang, ma trwéc
ctra nha thdy chi cé hai?

- A, tir khi hanh nghé, téi ciing méi chira
dwoc cho hai bénh nhdn théi!
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Pi tra nhuan but

Chit lwong mot bai viét vé Toan hoc
khong phai bao gid ciling ty 1€ thuan véi do
dai bai viét. Trén quan diém do, va duwa
vao nguon tai chinh han hep ctia minh, Pi
sé tra nhuan but nhw sau:

Liy don vi m = 314.159 dong (bang chit:
Ba tram muwdi bon ngan mot tram nam
muwoi chin dong).

1/ Bai ra (kém loi giai) cho muc Thach
thirc Toan hoc: 1 m. (Néu la “swu tAm” thi
chi biéu bao!).

2/ Cham bai, nhan xét: 21m/3.

3/ Bai viét: trang tht k dwoc nhuin but
m/k. Trc 1a néu bai viét cda ban dai mét
trang thi nhuin but 1a 1 m, néu dai hai
trang thi nhuan but la (1+1/2) t= 1,5 m,...,
néu n trang thi tién nhuin bat sé la: (1+
1/2 +.+1/n) .

Mot Iwu y nhé: Chudi 1+ 1/2 +.+1/n... 12
chudi phan ky, tirc 1a téng c6 thé lén hon
bat ky s6 nao cho trwéc khi sé n da 1én! Vi
vay tac gia chia Pi van c6 co hdi tré thanh
nguoi giau nhat thé gidi!

Sau khi Pi cong b6 phwong an chi tra
nhuan but nhw trén, Gido sw Pam Thanh
Son (Pai hoc Chicago) dat cau héi: “Néu
ban Teo viét bai dai nira trang, dwoc ddng
trong Tap chi Pi, thi nhudn but sé la bao
nhiéu?”

Thanh that ma néi thi Pi rat bi! Bai dai nira
trang ma dwgc dang thi phai c6 chit lwong
tot. Nhwng trd nhw bai 1 trang thi lai
khong dung quy dinh.

May sao, Gido sw Pam Thanh Son la nha
Vat ly, nén chinh 6ng lai cho Pi mot giai
phap cuc ky doc dao va hop ly, ma khéng
dén noi lam cho Pi ton kém qua! Giai phap
do Gido sw Son dé nghi nhu sau:

bat Hn = 1+ 1/2 +..+1/n. Ta biét

do do

1 1
' P I\ 1 —‘.r‘: 5
H = I(]—I—I‘—---—I" Mr = | —dr

0 0

Ta xem c6ng thirc tinh nhuan but cua Pi ap
dung cho ca so trang la hitu ty. Bai cia ban
Teéo c6 n = 1/2 trang, nhw vdy nhuan but
cta ban 1a Hi/2m. Trwdc hét can tinh

- 1
1 — /2 g 1 :
. A

Hy, = ’Tc ='£ — .

Dé tinh tich phén cuéi, cung ta cé phép doi
bién x = u? - 1. K€t qua cudi cung la

Hy,, =2(1-1n(2)) = 0.6137.

Nhw vady, nhuan but ma ban Teéo nhan
dwoc 12 192.799 dong (bang chit: mét
trdm chin mwoi hai ngan bdy trdm chin
muwoi chin dong).

Giai dap bai “Pi di mua dat”
(Dé ra: xem Tap chi Pisé 1 tdp 1 ndam 2017)

Gia st chiéu dai, chiéu rong cia manh dat
bé la X, y, cda manh dat l6n (manh dit
dang “dam phan”) la z, u. Do cac cay cau
dwoc trong cach déu nhau, khoang cach
gitra hai cdy cau lién nhau & hai manh dat
la nhu nhau va s6 ciy cau trong & chu vi
hai manh datla nhw nhaunéntacéx+y =
Z + u. Mat khac, theo loi 6ng chua dat, ta cé
2xy = zu. Nhw vay, ta c6 hé:

Binh phwong hai vé ctia (1), nhan hai vé
cua (2) voi 4, roi trir tirng vé hai dang thic
nhan dworg, ta co:
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v — 6zy + ¥ = (z — u)?
Suy ra:
i|—6——1=|” 3)
y ) Y . & )
s B e
Dodo '¥ Y Tw do, voi lru

£;3—‘2\/‘§.

yx=y,suyra *

Do cac cdy cau dwoc trong cach déu nhau

2
B

nén ti s6 7 chinh bing ti s§ gitta s6 cay
trong & chiéu dai va s6 ciy trong & chiéu
rong clia manh dat bé. Vi thé, khi dém so
ciy trén hai canh clla manh dat bé, ong
khéach phét hién ra rang

Zob<3+202

Y

Vi thé, dién tich manh dat bé khéng thé
bang mot nira dién tich manh dit 1on. Hon
nira, ta biét rang, khi téng x + y 1a hing s6

<L

thi tich xy cang 16n néu ty s6 ¥ giira s6 16n
va sO bé cang nhé. Tir d6 suy ra, dién tich
manh dit bé phai 16n hon mot nira dién
tich manh dat 1én.

Tdt nhién, dé chitng minh dién tich mdnh
ddt Ion chwa bdng hai ldn dién tich mdnh
ddt bé, ta co thé lam don gidn hon nhiéu,
nhw nhiéu ban doc da lam va gii loi gidi toi
Toa soan. Loi gidi trén ddy nham muc dich
tién xa hon: trd loi cho cdu héi thir ba.

A
<

Nhw d3 néu trén, ti s6 “ bang ti sd gilta
hai s6 nguyén dwong nén n6 khong thé 1a

3—2\/5.

Vi thé anh chang mua dit m¢i khang dinh
la ngay cd khi manh dit bé c6 dién tich
bang ding mot nira dién tich manh dat
1én, 6ng chu dat cling khong thé nao trong
ciy dé dat ty 1é t6i thi€u ma anh ta di tim
ra.

Khang dinh tiép theo chia anh chang mua
dat khong that chinh xac, vi trong treong
hop nay, ta phai coi hai manh dat ctia 6ng
chii dit 1a c6 dinh. Ong Chl quan thanh
that xin 16i vi da qua tin anh chang no. Tuy
nhién, c6 thé chirng minh rang, ludn ton
tai hai manh dit hinh chi* nhat (cé thé la
cta 6ng cht khac!) ma trén d6 cé thé trong
cay nhw mo ta trong bai, manh nay c6 dién
tich gdp d6i manh kia, va ty s6 gitra s6 cay
dwoc trong trén chiéu dai va trén chiéu

réng ciia manh dit bé c6 thé gan 3 — 22
bao nhiéu tuy y.

That vay, coi hé (1) - (2) néu trén la hé
phwong trinh nghiém nguyén dwong, véi
cac An la x, y, z, u. Khi d6, vé mit Toan hoc,
diéu vira noi trén twong dwong véi khang
dinh rang ton tai nghiém nguyén dwong (x,
¥, 7, u) cua hé phwong trinh d6, ma x = y va

<L

tysé ¢ gan 3 + 2V2 bao nhiéu tuy y.

T (3) suy ra, khang dinh vira néu trén
twong dwong véi viéc ton tai cic nghiém
nguyén dwong (x, y, z u) cua hé (1) - (2)

o~ 1

w

sao cho x>y vaty so y nhé tuyy.

Trong hé phwong trinh nghiém nguyén
dwong (1) - (2), c6 thé xem x, y, z, u doi
mot nguyén té cung nhau. That vy, gia st
(x, ¥, z u) 1a m6t nghiém cta hé phwong
trinh d6 va p 1a mot wéc nguyén té cia x, y.
T hé phwong trinh dé dang suy ra p la
wéc chung cia x, y, z u. Do do

z Yy 2 ul

: ) |
¥ ] I T ~ by A =A A
P P P PJ ciing 1a mét nghiém nguyén

dwong cia hé phwong trinh noéi trén.
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Binh phwong hai vé ciia phwong trinh (1),
nhén hai vé ciia phwong trinh (2) véi 2, roi
trir trng vé hai phwong trinh nhin dwoc,
ta dwoc phwong trinh (&= =t
Tt d6, do x, y, z, u d6i mot nguyén té cung
nhau nén z u, x - y 1ap thanh mot b6 sé
Pythagore nguyén thuy. Cé thé gid thiét
rang u chan; khi d6, ton tai cic s6 nguyén
dwong a, b, v&i a > b, sao cho:

c=a’—0. u=2abvar
4)

Két hop véi phwong trinh (1), ta dwoc:

2
I =a

3 5 S .0
+ab va y = ab — b°.

Twr (4), ta co

9 , 0 it ) a2
z—u=a"—b"— 2ab = (a — b) — 2b-.

Tw (3) suy ra, néu z = u va x, y la cac so

_3+92

an
1Y)

thwc thi ¥ Trong treong hop
nay, tit nhién, dng chu dat c6 thé “xap xi”
tuy y, v&i gia thiét “xa thwc t&” 1a cac cay
cau c6 thé “nhé tuy y”.

Xét nhitng manh dat ma z - u = 1. Ttr c6ng
thirc xac dinh y ta thiy, vin dé con lai chi
la chirng minh c6 v6 han cdp s6 nguyén
dwong (a, b), véi a > b, théa man hé thirc

(@ —bf—=2*=1 (5
(vi khi d6 luén chon dwgc cap s6 nguyén

dwong (a, b), véia >b,saochoz-u=1va
y =ab - b216n tuy y).

Xét phwong trinh Pell:

t2—22=1. (6)

Dé thiy, tit ca cac cdp s6 nguyén duwong
(a, b) xac dinh bé&i

a=t+vvab=yvy,

véi (¢ v) la nghiém nguyén dwong caa (6),
sé théa man (5) vaa > b.

Minh hoa: Linh Rab

Ma ta biét rang ton tai vd han cip s
nguyén dwong (t, v) 1a nghiém cta (6) nén
suy ra ton tai vo han cap s6 nguyén dwong
(a, b) théaman (5) vaa > b.

Nhu vay, bang cach chon y = ab - b2 @ 1on
(va x, z, u dwoc xac dinh theo a, b béi cac
cong thirc néu trén), véi (a, b) 1a cdp so
nguyén dwong théa man (5) va a > b, ta sé
dwoc hai manh dit théa man yéu ciu.

Chu y: Trén day, dé don gian, ta chi xét
treong hop z - u = 1. Truong hop z - u la
s6 nguyén dwong tuy y, két ludn vé viéc
ton tai nghiém nguyén dwong (x, y, z u)
ctia hé phwong trinh (1) - (2) sao cho ti s0
Y xdp xituyy 3+ 2v2 yn con dung
(ban hay kiém tra!).

Hdy giir cho minh quyén suy nghi, béi vi ngay cd khi nghi sai vdn tét hon rdt nhiéu so véi

khéng nghit gi ca.
Hypatia thanh Alexandria
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TOAN CUA BI

XEP NHU’NG HINH Ki DIEU
Lwu Thanh Ha

0’ s6 trwérc, ban doc dd dwoc biét dén nhitng thanh gé KAPLA ddy thii vi. Ban doc ciing dwoc thir thdch véi
nhitng khéi hinh “mong manh” va chdc la cdc ban cting da tim ra bi quyét cho minh roi chir?

Trong s nay, v&i s6 lwong thanh gdo KAPLA 1én dén hang trdm, thdm chi hang nghin
thanh thi diéu gi sé xay ra? Moi cdc ban xem moét s hinh anh sau:

el |
-

Wow, qua 1a nhitng cong trinh khéng 16! Chac cac ban khong quén hinh anh Cot co Ha Noi
& sO trwedc? Cong trinh nay “ngén” mat 7000 thanh go. M6 hinh toa nha Alpha (Pai hoc
FPT) con dd sd hon, khi phai sit dung téi 10000 thanh gb (cung mot s6 khung d& toi
thiéu). Va nhiéu ban chic rit ngac nhién, khi thiy thap Eiffel ciing c6 thé dung duoc bang
nhitng thanh g6 KAPLA?
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Cau hoi dit ra: Nhitng cong trinh nay da dwoc tao ra nhw thé nao, khi ma ngoai nhitng
thanh g6 x&p 1én nhau thi chang con gi khac? D& tra 1&i cAu hoi ndy, ban doc hiy quan sat
mot cong trinh dwoc xép tir 210 thanh gb dwdi day:

Cac ban da nhin thiy nhirng gi? Mot dai quan sat? Mot toa thap doéi?

Khoan nghi dén chuyén d6 ma hay nhin vao chiéc ciu (& ting 1) ndi hai toa thap. Chiing
khong c6 chan dé& d€ dér ngoai 2 tru dau cu, hoan toan chi 1a cac thanh gd chdng Ién nhau,
“nwong” vao nhau d€ gitt dwoc can bang. Diéu gi da xay ra, xin mdi cac ban quan sat toan
bd cong trinh tir ldc bat dau dwoc dung:

Hinh 1 Hinh 2

Hinh 3 Hinh 4
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Quan sat hinh 1, ta thdy ngay tir khi dit 2 thanh gb du tién 1én cot try, trong tAm ctia moi
thanh da roi ra ngoai mat cot tru hodc néu dat do chinh xac cuc cao thi trong tAm roi trén

canh cia mit cdt tru. Didu nay lam mat cin bang cta thanh gb. Va dé€ “kéo” trong tim tré
lai, mo6t thanh go th& ba da dwoc dit 1én trén va “chia” déu cho 2 thanh.

O hinh 2, thanh g6 thit tw dwoc dit sang phai thanh thit ba. Twong tu, ta lai dit cac thanh

g0 lén phia trén, bén trai dé€ “kéo” trong tAm tré lai; nhung khong phai 1, ma 1a 3 thanh.

Vi sao thé&? Ta biét ring trong lwc tic dung lén vat ti 1& thuan véi khéi lwong cda vat. Of
day, thanh thir 4 chd yéu chiu tic dong cia trong lwc va mot phan nhé phan lwc tir thanh
g0 phia dudi. Do d6, né c6 xu hwéng roi xudng theo chiéu cla trong luc. Vi thé, dé 13y lai
can bang cho ca khéi, ta cAn dung mot lwc ngwoc huwdng du 1on. S6 thanh go cin dung 1a 3
la vi vay.

Twong tw nhw vay, cac thanh gb cang dit xa cOt tru ta cang phai ting s lwong thanh gb
dit vé phia ngwoc lai dé gitt dwoc cn bang. Cac ban d€ y, khi x4y ti€p hai toa thap 1én hai
cOt try, khéi lwong da dwoc gia ting du 16m, cAu ndi da chiu dwoc mot 16p cac thanh go
phia trén ma khong mat cin bang.

Mot y twdng méi dit ra: Tiép tuc xay mot chiéc ciu nita nhwng dién tich ti€p xuc gitra cac
thanh chi bang bé day cua moéi thanh gb (Hinh 4). Nhw vay, khd ning mit cin bang cua
chiéc cau sé ting lén rat 16n. Thuc hién y twdng twong tw, moi toa thap di dwoc dit mot
“mai nha” gdbm 15 thanh gb d€ dam bdo sw can bang khi dit cac thanh go 1én ciu. Di nhién,
dén day khong chi con la sy tinh todn ma con la sw tap trung, chinh xac, ti mi, vi cau xay tir
hai bén c6 thé bi 1éch nhau.

Thir thach danh cho ban doc

Cac ban c6 tirng mo wéc xay dung dwoc nhitng cong trinh ctia riéng minh, nhw tac gia cua
KAPLA - Tom van der Bruggen? VAy hay thir “tap suw” v&i cac thanh gd KAPLA nhé! Cé
mot goi y vé thanh phé KAPLA & phia duwéi day!

Biét thur (1200 thanh) Tru s6 thanh phé (1500 thanh)
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Nha 2 t&ng (400 thanh) Nha van hoa thanh nién (550 thanh)

Truong hoc (250 thanh) Thdp truyén hinh (150 thanh) Chila (200 thanh)

Tau héa (100 thanh) O 16 (210 thanh)

Mot vai géc nhin vé KAPLA

Han ban doc nao cling thdy dwoc cac gia tri tir KAPLA, nhw khuyén khich tw duy logic,
phat trién nhin thirc vé khong gian, ting cwdng nhin thirc vé hinh dang, khoi lwong, sw
can bang, kich thich kha ning sang tao khong gi¢i han, ki nang tinh xao, su tip trung, kién
tri, kién nhan. Nhung liéu ban c¢6 nghi dén nhitng géc nhin nao khac khéng? Dwdi day 1a
mot s6 goc nhin doc ddo ma tac gia ghi nhan duoc:

1. Can bang: Trang thai can thiét, luén phai kiém tim cia cudc séng.
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2. Can bang: Nghe tinh ma thiy dong.

3. Cac thanh gb twong dong chi 1a nhitng thanh gb gidng nhau, nhwng néu nwong vao
nhau & trang thai cAn bang sé tao ra nhirng diéu tuyét voi. Con nguwoi cling vay! Thé
ma&i biét, KAPLA la mot tro choi nhiéu thi thach, nhwng cling tran day thu vi, y nghia!
Con ban, ban nghi gi?

CHIA BANH CHUNG
Anh Tiin

Cac ban Ha, Thu, Pong, Mai, Tric dén choi nha ban Xuin, nhan ngay Tét. Xudn mang banh
chuwng ra moi cac ban (ngay Tét thi chang thé thi€u banh chung dwoc ma!). Tric xung
phong béc banh. Khi Tric dang loay hoay dit lat cit banh theo ki€u truyén thdng thi Xuan
ndi: “Ching ta chi c6 6 nguwoi, chia banh lam 8 thi khéng thich 1dm, liéu ¢6 cach nao chia
dwgc banh thanh 6 miéng, ddm bao cd phan vo va phan nhan cia 6 miéng déu bang nhau
khong nhi?”. Ca 6 ban cung “nhan tran” va roi... goi dién thoai nho Pi tro gitp. Cac fan cua
Pi hay gitip Pi véi nao!

(Ta qui wéc coi cd chiéc banh va phdn nhdn bdnh la nhitng hinh vuéng cé cung tdm va cé
cdc canh song song; dong thoi, cd phdn vé va phdn nhdn bdnh dwoc géi déu nhau, cdc ban
nhé.)
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PIEM SACH

TINH YEU VA TOAN HOC

T6i gdp Edward Frenkel lan dau vao nam
1999 khi anh dén Paris bao cdo trong hoi
thdo thwong nién ctia Bourbaki. Tuy chi
hon t6i bon tudi nhwng vao thoi diém do,
khi t6i con chip chitng budc vao nghé, thi
anh da c6 ghé gido sw dai hoc Berkeley va
la mét ngbi sao dang 1én trong bau troi
toan hoc. Phién bdo cdo cua anh giy 4n
twong khé quén. Anh trinh bay vé mét vin
dé hoc bua, rat triru twong véi mot vé dé
dang, thanh thoi. Anh c6 mot phong cach
rit la so v&i cac nha toan hoc khac, va cé gi

d6 hao hao giong mdt tai tir dién anh.

Khodng mudi nam sau, t6i cé dip cong tac
khoa hoc véi Edward trong mot thoi gian
kha dai. Lam viéc cung nhau, t6i nhan ra &
anh nhiéu ning khiéu trong d6 c6 kha
ning nam bat vin dé rit nhanh dé roi phat
biéu va dién gidi n6 mot cach vd cung
trong sang va lich 1am. Nang khi€u dé
dwoc Edward vin dung trong quyén sach
ma quy doc gid dang cAm trén tay dé giai

thich nhitng khai niém ho6c bta cua toan

Ngo6 Bao Chau
hoc va vat ly thuyét bang ngon ngit ma

trén nguyén tic ai cling c6 thé hiéu dwoc.

Viét vé toan hoc cho cong ching ham chira
nhiéu rdi ro. Ban luén di gitra hai bo vue,
mot bén 1a ngén ngtr han 1am c6 tinh chit
danh d6 véi doc gia pho thong, mot bén la
ngdn ngir doi thuwong, doi khi dé dii, 1am
ban trwot chan roi vao vuc tham cua sw
thiéu chinh x4c, cda sw t6i nghia. Tac gia
Edward Frenkel dwong nhw da tim dwoc
soi ddy mong tang gittra hai viec tham roi
budc trén s¢i diy ddy nhitng budc chan

thanh thoi, giong nhu ta tdn bd moi sang.

M6t s6 ngwoi lam toan chuyén nghiép,
trong do6 co toi, chwa thuwc sy man nguyén
khi doc cudn sach nay. Khi néi vé chwong
trinh Langlands, tadc gia duwdng nhu né
tranh bang cach gitt im ling nhitng gi sau
sac nhit. Nhung sé khoéng cong bang khi
doc gid cr mong mudn tac gid phai dién
dat nhirng y twéng todn hoc siu sic nhat
bang ngdn ngir doi thuwdng, mot viéc rat cé
thé la bat kha.
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R4t may man, chwong trinh Langlands va
vat ly ly thuyét chi 12 mén dessert cho
cuon sach nay. Mén chinh ciling chinh la
tén cuodn sach “Tinh yéu va todn hoc”; ma
néu chung ta bo chir “va” di thi sé ding
nghia hon. Tac gia da thuat lai cau chuyén
tinh yéu ctia minh véi toan hoc, tir ldc la
mot ciu bé song trong mdt thanh phé nhé
cda Lién bang X6 Viét, dwoc ti€p nhin vao
moi trweong toan hoc so6i dong & Moscow,

roi cudi cung la Harvard va Berkeley.

Dboi véi mot nguoi & “ngoai vi” nhu toi,
moi treong toan hoc X6 Viét ludn 1a mot bi
mat day hip dan. Phai ching sy thiéu thén

vat chat va thong tin, khong khi ky thi Do

Thai (ma tac gid danh nhiéu trang sach dé
dé cip tdi), chinh 1a chat xic tac truec tiép
hay gian ti€ép lam cho toan hoc sinh
trwedng. Liéu sy thiéu thén vat chit, thong
tin, va ky thi sac tdc, c6 tao nén mot moi
trueong ly twdng cho sy phat trién clia toan
hoc? Cau chuyén cua tac gia, dwoc thuat lai
mot cach chan thuc, cho phép doc gia
buwdc mot chan vao phia sau birc man bi

mat ay.

Cam on cac dich gid Pham Van Thiéu va
Nguyén Duy Khanh, va nha sach Nha Nam
da mang cu6n sach thu vi nay téi tay cac

ban doc Viét Nam.
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CUQC THI TOI & TOAN HOC

DE& cung nhau trao ddi nhe nhang va ngan gon nhitng suy nghi cia ban vé Toéan hoc, Tap

chi Pi mé& cudc thi “Toi & Toan hoc”, véi thé 1é nhu sau:

1.

Noi dung: Viét vé “T6i & Toan hoc”: tai sao ban yéu Todn, tai sao khong yéu Todn, tai

sao s¢ Toan, Toadn c6 ich gi cho ban,....

Hinh thic: bai viét khéng qua 700 chit (khoang 1 trang A4, c& chir 12).
Bai giri vé: BBT@pi.edu.vn. Subject: Bai dv thi “T6i & Toan hoc”.

Thoi gian nhén bai: tir 14/3 dén 22/7, nam 2017 (lwu y: 14/3 hang nam dwoc 1ay lam
“Pi day”, do viét 1a 3,14; con 22/7 chinh la gia tri gin ding cta s6 m da dwoc biét dén

tir lau).

Bai du thi hop 1é: tudn thu ding nhitng quy dinh néu trén (vé dé dai, thoi gian gir,
dia chi gui, subject thw), c6 ghi ré6 Tén nguwoi dy thi, dia chi lién hé, noi hoc tap, lam
viéc, nam sinh.

Bai viét c6 chit lwong sé dwoc dang trén Tap chi Pi.

Giai thwdng: Chia thanh 4 d6i twong:

Tiéu hoc
THCS
THPT
Khac

Trong méi déi twong co:

01 giai nhit: moi gidi gobm 01 ndm bao Pi + 10 Pi tién mat

02 giai nhi, mdi gidi gobm 01 nidm bao Pi + 7 Pi tién mat

03 giai ba, moi giai gdbm 01 nam bao Pi + 3 Pi tién mat

10 giai khuyén khich, moi giai gom 01 nim bao Pi.

Ghi chi: 1 Pi tién mdt bang 314.159 dong.

Ban Giam khao:

Ng6 Bao Chau,

Ha Huy Khoai,

Nguyén Ai Viét.

Nha tai tro: TH* True Milk.
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Thé 16 givi bai:

Bai gtri dén Tap chi qua email can ghi r6 & subject cia email: 1&i gidi cta bai nao; dw
dinh vao chuyén muc gi; hodc khong theo chuyén muc nao; bai toan dé xuit.

Ban thao dinh kém email cin ghi rd ho tén tac gia, dia chi, e-mail va dién thoai dé tién
lién hé.

Cac bai toan deé xuat can kem theo loi gidi va goi y trwde vé khoi 1op. Ban dich hay
swu tAm can ghi ré ngudén.

Ban thdo gtri theo dinh dang latex hoac word, cung véi file dinh dang pdf. Tap chi chi
nhan nhirng bai chwa dang trén bao trong va ngoai nworc.

bia chi gri bai:

Qua email: bbt@pi.edu.vn

Qua buu dién dén:

Toa soan Tap chi Pi

P705 - B8, ting 7 Thw vién Ta Quang Biru,
Trwong Pai hoc Bach khoa Ha Ndi,

S6 1 bai C6 Viét, Quan Hai Ba Trwng, Ha Noi.

Thé 1¢ dit bao:

Ban doc quan tAm c6 thé ddt bao theo mot trong cac hinh thirc sau:

Dat tai tat cd cac bwu cuc trong cd nwérc. Ma cia Tap chi Pila C057.

bit tai website www.pi.edu.vn: chon nit Dat tap chi hodc Poc tric tuyén va lam theo
hwéng dan.

bat véi Toa soan: glivi email dén dia chi info@pi.edu.vn v&i cac ndi dung:
- Hovatén, bia chi, bién thoai,

- S8 lwong ky dat, S6 lwong bao moi ky (25.000d/cudn).

Chuyén tién vao tai khodn Tap chi Pi, s6 tai khoan: 0851000012293, Ngin hang
Vietcombank chi nhanh Dich vu Khach hang dic biét (trong néi dung chuyén tién ghi ré
ho tén ngwoi chuyén).
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BAN BIEN TAP

Ha Huy Khoai (Téng Bién tdp)
Tran Nam Diing (Phé Téng Bién tdp)
Nguyén Thi Lé Hwong (Thw ky Toa soan)
Nguyén Khic Minh (Truéng ban Bién tdp)
Ng6 Bao Chau, Pham Huy Dién, Nguyén Thanh Nam, Tran Vin Nhung, Nguyén Duy Thai
Son, Chu CAm Tho, Ng6 Viét Trung, Vit Ha Vin, Nguyén Ai Viét, Lé Anh Vinh.

CONG TAC VIEN THUONG XUYEN

Ha Vii Anh, V6 Quoc Ba Can, Pham Ngoc Piép, Lwu Thi Thanh Ha, Tran Minh Hién, Phan
Thanh Hong, Tran Quang Hung, HA Duy Hung, P4du Hoang Hung, Nguyén Vian Huyén, Vii
Thé& Khoi, Nguyén Duy Lién, Pham Vii Loc, Tran Qudc Luat, Kiéu Dinh Minh, Nguyén Thi
Nhung, Pdng Van Son, D6 Hoang Son, Lé Xuin Son, Lwu B4 Thang, Dao Manh Thang,
Nguyén T4t Thu.

TOA SOAN

Tang 7 Thu vién Ta Quang Btru, Trweong Pai hoc Bach khoa Ha Noi
S6 1, Pai Co Viét, P. Boch khoa, Quan Hai Ba Trwng, Ha Noi
Email gri bai: bbt@pi.edu.vn. Giao dich: info@pi.edu.vn
bién thoai: 04.3215.1407 Fax: 04.36231543
Website: www.pi.edu.vn

Gidy phép s6 484 /GP-BTTTT ngay 25.10.2016 Ché bdn va trinh bay:
In tai: Cong ty CO phén In Ha N6i Pham Huy Dién, Nguyén Tran, Poan Xuin
Tap chi ra hang thang Trwong
Gia: 25.000 déng Anh bia 1: Hypatia thanh Alexandria
(Nguén: Internet)
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