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VO CUNG THUONG TIEC GIAO SU LAURENT SCHWARTZ
Nguyén Pinh Tri (DHBK Ha Noi)

GS L. Schwartz trong mét chuyén tham Viét Nam

Gido su Laurent Schwartz, vién si
Vién Han lam khoa hoc Phdp, moét trong
nhiing nha todn hoc xudt sic cua thé ky 20,
mot ngudi ban 16n cua nhan dan Viét
Nam, vira mat ngay 4/7/2002, & tudi 87.

Tén tudi clia 6ng gin lién v6i mot
cong trinh todn hoc 16n, ly thuyét cac phan
bd, ma 6ng hoan thanh vao cudi nam 1944,
lic 6ng 29 tudi, cong trinh da mang lai cho
ong 6 nam sau dé giai thuong Fields, ma
ong dugc nhan tai dai hoi todn hoc th€ gidi
hop tai Cambridge (M§) nam 1950. Phan
b6 la mot m& rong cua khdi niém ham:
ham la mot phan bd dac biét, c6 nhitng
phan b6 khong phai 1a ham. Moi phan bo
déu c6 dao ham (theo nghia ctia phan bg),
dao ham cua phan b6 ciing la phan bg, vay
phan bé kha vi vo han. Néu xem mot ham
khong kha vi (theo nghia cé dién) 12 mot
phan b, thi né c6 dao ham (theo nghia
phan bo). Phuong trinh vi phin 12 mé hinh
todn hoc cua hién tuong trong tu nhién,
trong thuc tién cong nghiép. Nghiém cla
cdc phuong trinh ay theo nghia c6 dién
phai la nhitng ham kha vi dén mot cip nao

day, muén vay hé s6 cla phuong trinh

cling phai kha vi dén mot cdp tuong Ung.
Doi hoi nay khong phai khi nao ciing duoc
théa min trong thuc tién. Vi vay tim
nghiém cta phuong trinh vi phan theo
nghia phan b6 khong ddi hoi nhitng di€u
kién khét khe déi vdi cdc hé s6 clia phuong
trinh. Diéu nay gin véi thuc tién hon. Sau
khi xay dung hoan chinh ly thuyét phan bo
véi ddy du cdc cong cu manh ctia né nhu
tich chap, phép bién déi Fourier tich ten-
x0, Laurent Schwartz cho ring 1y thuyét
phuong trinh dao ham riéng sé phat trién
manh v&i su ra doi cta 1y thuyét phan bo.
Ba ngudi 1am luan 4n tién si ddu tién véi
ong la B. Malgrange, F. Treves, J. L. Lions
déu theo hudng day va déu dat duoc nhitng
két qua xudt sic. Gido su Laurent Schwartz
ké lai rang 6ng da tim dugc hdu hét cdc két
qua chinh cta ly thuyét phan b6 vao mot
dém thiic tring cudi thdng 11/1944, dém
dep nhdt cua doi 6ng. Thuc ra d6 la két
qua lao dong sdng tao ctia 6ng trong nhiéu
nam, két qua cuia mot qua trinh lién tuc
khic phuc nhiing khé khin vé quan niém
cling nhu vé€ k¥ thuat lién ti€p nay sinh,
qud trinh nhi€u nim giai quyét nhiéu bai



todn khac nhau ma lic dau 6ng khong nghi
la ching cung hoi tu vé mot muc tiéu. Mot
trong nhiing két qua cé tinh chit chia khod
dé xay dung Iy thuyét phan b6 12 1y thuyét
doi ngiu trong khong gian vecto topo tong
quat ma o6ng da xay dung thanh cong trong
nhiing nam hét stic kho khan cuia Dai chién
th€ gidi lan thi 2.

Gido su Laurent Schwartz 1a mot nha
su pham 16n, rit say mé giang day. Nam
1958 khi Paul Levy, gido su trudng
Polvtechmque vé huu, Laurent Schwartz
duge b8 nhiém thay thé. Ong nhan thay
rang sau dai chién 2, université dia cé
nhiéu déi méi trong dao tao, nhung cong
tdc dao tao cuia truong Polytechnique con
rdt bao thi, tri tre. Ong da bod rit nhiéu
cong stic cling véi mot s gido su khac t6
chiic cai cdch dao tao véi hai muc tiéu.
Mot 1a, gin chat dao tao véi nghién ctu
khoa hoc & trinh do cao, phan ddu dé
truong Polytechnique ciling dao tao cdn bo
nghién citu khoa hoc nhu université. Mot
s6 trung tdm nhu trung tdm Todn hoc ma
ong la gidm déc, da duoc xay dung va tré
thanh nhiing trung tdm khoa hoc manh &
Chau Au. Hai 13, viéc dio tao & truong
Polytechnique ciing nhu viéc dao tao ky su
¢ Phdp phai lam cho nén cong nghiép cua
Phép c6 vi tri xung ding trén thé gidi.

Ong cho rang mot trong nhitng nhiém
vu quan trong ctia nganh gido duc la dao
tao mot doi ngili nhitng nguoi thdy c6 kién
thiic khoa hoc vitng vang, c6 phuong phdp
giang day t6t, c6 tim huyét véi thé hé tré,
dé lai dugc ddu 4n clia minh trong cudc
doi va su nghiép ctia hoc sinh.

La moét nha todn hoc va gido duc 16n,
Gido su Laurent Schwartz lai gan bd rat
mat thi€t véi cudc ddu tranh cho doc lap,
tu do ctia nhin dan ta. Poc cuén Pong
duong SOS ctia A. Viollis, 6ng thdy duoc
bo mat chia chi nghia thuc dan Phip &
Dong duong. Ong da tham gia va ding ra
t6 chiic nhi€u hoat dong chéng cuoc chién
tranh ban thiu cta thuc dan Phap o Viét
Nam. Ong 12 thanh vién clia toa 4n quéc t&

Bertrard Russell 1én dn tdi dc cua d€ quoc
My & Viét Nam. V6i tu cich &y nam 1968
ong da cuing véi nhiéu thanh vién khic ctia
toa 4n sang Viét Nam, khao sat toi 4c clia
de quOc M§ & Viet Nam. Ong cung da di
tham cdc 16p hoc budi t6i, mot s& trucng
dai hoc & khu so tan. Ong nhé mai hinh
4nh thdy gido giang vé phuong trinh cua
thuy khi dong luc hoc trong moét 16p hoc
xay dung bang tranh tre nia 14, véi mot
phong thi nghiém hét siic tho so & bén
canh. Nam 1976 ca hai vg chong Gido su
Laurent Schwartz cing sang Viét Nam
giang day trong 1 thing. Nam 1990, theo
161 mai cuia Bo trudng Bo Gido duc va Dao
tao, v6i tu cach 1a Chi tich Gy ban quéc
gia ddnh gid cua truong dai hoc cua Phip
ong lai sang Viét Nam, di khao sit mot s6
truong dai hoc va gop y kién véi Bo GD va
DT. Ong da tao di€u kién cho mot s6 can
bo khoa hoc ctia ta dugc di thuc tip khoa
hoc tai Phap, di du cdc hoi nghi khoa hoc
quéc té. Nhiéu dong nghiép hay hoc tro
cua 6ng, trong dé cé nhitng nha todn hoc
16n nhu A.Grothendieck. A. Martineau, P.
Cartier, B. Malgrrange, A. Chenciner, F.
Pham, L. Tartar, C. Bardos, ... da sang Viét
Nam giang bai, [am xémina véi cdc cdn bo
tré, ké c4 trong nhitng ngay gian kho cha
cuoc khang chién chong My.

Dau thing 7 vira qua, toi sang
Phép du hoi nghi quéc t€ vé todn tng dung
t6 chiic- tai College de France dé ton vinh
Gido su J. L. Lions vlira mat nam 2001,
ngay ngay dau to6i di dugc tin Gido su
Laurent Schwartz di yéu 1am 16i, dang
nidm & bénh vién, da cé ldc hon mé. May
ngay sau duoc tin Gido su mat, toi rat xic
dong va ti€c 1a khong dugc nhin thdy ong
trude lic ong ra di. Pay 1a mot tn that 16n
cho nén Todn hoc, mot dau thuong cho
nhiéu thé€ hé da timg 12 hoc trd ctia 6ng.

Vo cung thuong ti€c Gido su Laurent
Schwartz, mot nha todn hoc 16n, mot nha
su pham 16n ma cudc doi va su nghiép cta
ong luon 1a mot tdm guong sang.



Giéi thiéu toan hoc hién dai

MOT UNG DUNG CUA PHUONG PHAP
DIEU CHINH TIKHONOV

Trdn ®Uc Van (Vién Todn hoc)

1 Bai toan tinh téng chudi Fourier

Gia thiét rang ham s6 f(z) thod man cdc diéu kién dé chudi Fourier lugng gidc hoi tu
déu dén chinh né

0
Rlal= @+Z(akcoska:+bksinkz) (1)
2 =

1 ™
ar = — f(z) cos kzdx
™ -
va
1 7|'
by = — f(z) sin kzdz.
m e T

Bai toan tim diéu kién dé chudi Fourier clia mot ham s6 hoi tu déu dén chinh né duge
J. Fourier nghién citu vao nam 1807. Sau d6 cdc nha todn hoc khic da dua ra cic tiéu
chudn héi tu cha minh nhu : F Bessel (1828), P. Dirichlet (1829), R. Lipschitz (1864), P.
Reymond (1873), A. Lebesgue (1905), E Riesz, E. Fischer (1907), S.N. Bernstein (1914,
1934), V.I. Smirnov (1928), S. Bochner (1936)... Ngay tir nam 1915 N.N. Luzin da dat
ra gia thuyét rang chudi Fourier luong gidc ciia moi ham sé f'€ Ly, hoi tu hdu khdp noi
dén ham so dé. Nhiéu nha todn hoc da tham gia giai quyét gia thuyét nay, nhung mai
dén nam 1966 L. Carleson méi chitng minh tron ven dugc nd.

‘Gia thiét ti€p rang ta chi biét gid tri gan ding clia cdc hé s6 Fourier ay, va by 1a a
va by tuong tng véi sai s6 dii nhod theo chudn clia khong gian ls, cé nghia 1a

Dby 2 S 7
(ag 200) i Z(ak — dx)? + (b — b)? < 62, 2
k=1

& day ¢ la s6 duong du nho duoc goi 1a sai s6 cia hé s6 Fourier.



Bai to4n dit ra mot cach ty nhién la: tir nhiing hé s6 gan ding ay, by ta phai khoi
phuc lai gi4 tri clia f(z) tai diém z véi sai s6 €(d) — 0 khi 6 — 0.
Trudc tién ta chi ra ring néu 14y tdng Fourier truc tiép

oo
ag 5 % 59
ok + kE_l(ak coskz '+ by sin kz), 3)

thi n6i chung khong thé khoi phuc dugc ham s6 f(x) véi do chinh xéc nao ca.
That vay, ta c6 dinh sai s6 ¢ > 0 va dat

C'=

Gia thiét rang sai s6 cia hé s6 Fourier cé dang

ag —ag =0, 2
ak—&k:bk—bk:}—cés—\/-, k=1,2,..

Néu nhu ta 14y céc sai s6 clia hé s6 Fourier nhu trén thi diéu kién (2) s& thoa man véi dau
dang thitc. Mat khac, tir chudi & v€ phai ctia (1) va chuéi (3) ta c6 hiéu hai chudi bang

o0
Z ar — dx) cos kx + (bx — by) sin kz.
k=1

Tai diém = = 0:

??‘Ir—l

%) 0
D> (ax ~ ax) Z
k=1

k—_—
(trong khi ta cé thé 1dy é > 0 nho tuy ).
Nhu vay, mic di chudi (1) hoi tu dén f(z) va sai s6 § dugc chon nho tuy ¥ theo

nghia cha (2), nhung cdch tinh téng Fourier truc ti€p theo hé s6 Fourier gan diung khong
thé khoi phuc gié tri cua f(z).

2 Phuong phap diéu chinh ap dung cho bai toan tinh tong luong
giac Fourier

Khi nghién citu céc bai toan thuc t&, ma hiu hét chiing déu dat khong chinh, A.N. Tikhonov

da dua ra phuong phap diéu chinh clia Tikhonov. Phuong phdp nay dugc xem la mot

thanh tuu xudt sic cia todn hoc trong thé ky 20.  Cing véi nhing két qua trong céc linh
vuc toan hoc khic nhu Té pé véi Dinh 1y vé tich t6 po, khong gian Tikhonov, hinh lap
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phuong Tikhonov...., phuong phap diéu chinh da dua A.N. Tikhonov lén vi trf nhitng nha
todn hoc hang dau cua thé gidi. )

Dé gitip ban doc hiéu dugc phan nao vé phuong phép.diéu chinh ciia Tikhonov, ching
toi sé dp dung phuong phdp nay cho viéc khoi phuc lai ham s6 f(z) theo hé s& Fourier
gan didng clia né.

Nhu da thdy & muc trén, ta khong thé khoi phuc lai ham s6 bang c4ch tinh truc tiép
téng lugng gidc Fourier clia né theo hé s6 Fourier gan diing. Thay vao dé, ta lay gia tri
gan ding clia f(z) 1a tong cha chubi sau day

~ [e.e]

L Z(&k cos kz + by sin kx)
k

B (4)
=1

1+ k2’
trong dé « cé bac bé nhu §.

Dinh ly A.N.Tikhonov. Gid thi¢t ham s6' f(z) € L2[—m, 7] va'lién tuc tai-diém
x € [=m,7|. Khi dé véi méi 6 > 0 va-& cdé bdc bé nhu 8, t6ng ciia chudi (4) véi cdc
hé s6 ay, va by thod man diéu kién (2) tai diém x s€ sai 'khdc gid tri f(x) mor sai s6
€(6) = 0 khi § — 0, nic la

o oo
ap = A= ot
[?+k§_l(akcoskm+bksmka:)l ~ fl@)| <e

Nh@n xét. Diéu bat ngd 1a & ché, chi cin them vao tmg s6 hang cta chudi (4)

mot thia s6 diéu chinh:
1

1+ k%a
ma ta c6 thé khoi phuc duoc gid tri clia him s6 véi do6 chinh xac tuy y. C4 nhiéu cdch

dé ching minh Dinh 1y nay, nhung dé phuc vu ban doc rong rai, chiing tdi sé cung cap
mot chiing minh hoan toan so cdp, rdt dé hiéu sau day.

Chong minh. Ta c6thé xem o = § (vi néu @ = C(6).6 véi C; < C(8) < Cy thi'sé
xét tuong tw). Chi can chiing minh rang Ve > 0, 3 §p(e) > 0 sao cho tai diém z, véi moi
d>0vad <dg thi

[ee)

o e 2 (apcos kx +bks1nkx)—— -
k=1

f(@)| <e (5)

Trude tién, ta can chi ra rang, véi e c6 dinh thi tim dugc §;(e) > 0 sao cho véi moi
0 >0, § <d;1(e) thoa man

1 €

2 i,
14+ k261 — 4 ©)

ldo—ao

B At Z[(dk — ag) cos kz + (b — by) sin kx]



Dé nhan duoc (6) ta s& chitng minh ring v& trdi cia (6) ti€n dén O khi § — 0. Nhém vé
trdi 1am 2 téng: t8ng 1 chita céc s6 hang c6 k < %, téng 2 gom nhiing s6 hang con lai,
r6i 4p dung bat dang thiic Cauchy-Bunhiakovski ta cé

1
L+ k%6

kdo—ao

2 E

o0
4 Z[(dk — ag) cos kz + (b — by,) sin kz]
k=1

< (57 + Sl a0t + u-B)oth +

(7
k<3
1
+ 1 ek — ak)® + (b — Bk)% D 752"
k>3 k>3
trong d6 ta da sir dung
1 1 1

—<1
1+k25 = 7 14+k2%

Diing diéu kién (2) va chd ¥ rang

khi d6 vé& phai clia (7) c6 gid tri bac O(V/38) + O(~/53). Nhu vay (6) da dugc ching minh.

Dé c6 (5), ta cdn ching to ring v6i € > 0 c6 dinh thi tim dugc d2(e) > 0 sao cho
V6 >0, § < dafe) :

fl@)| < = (8)

oo
1
9—29- + g::l(ak cos kz + by sin km)m -

Vi ham s6 f(z) lién tuc tai diém z nén véi € > 0 c6 dinh va n > 0 sao cho: néu
ly — z| < n thi

£ (y) — f(z)] < )

N

Pat v = 713 Ta ¢6 dinh diém 2 va s6 > 0 va xét ham s6 Vi(y) trén nita doan
z—1n<y<z—n+ 2 dugc xdc dinh nhu sau

AT, o—Ylz—Yyl =
Vz(y)= 5 '€ r—n<y<z+n (10)
0 z+n<y<zc+n+2m,



(ta xem 1 < 7). Ham s6 V;(y) dugc théc trién tudn hoan véi chu ky 27 1én toan bd truc
$6 —00 < y.< 4o00. Tinh hé¢ s6 Fourier Ay va By clia Vi (y):

i
A 5 / Va(y) cos kydy

T Ja—n
Y R

= —/ e~ MY cos kydy
D s

U
Sl / e M cosk(z + t)dt (déi bién y =t + x)

2 .
& { q "

= — cos kx/ e~ M cos ktdt — L sin k:n/ e M sin ktdt
2 & 2 Y

o

~~

=0

U]
=.7.COB kx/ e cos ktdt.
0

Vi
/17 e, e [e*’”(-—ycos kt + ksin kt)] L
0 k? ¥+ ’72 t=0
— k2 172 + C_’Yn.o'k,
trong do
—vycoskn + ksin kn
. = 11
Ok R (11
vavid = ;1; ta nhan dugc
cos kzx o
Ap = T+ 7% +e "Mcoskz.y.ok. (12)
Hoan toan tuong tu ta cé
ink
e = ISI_I: k:;c? + e "sinkz.y.0%. (13)

Vi f(y) € L2[~,7] va Va(y) € L?[~, ) v6i moi § = - > 0 cho nén ching thod

man dang thiic Parseval

197 _A -
;/ Va(y) f(y)dy an + > (Akak + Biby). (14)
k=1

7/

T (12), (13), (14) suy ra, dé c6 (8) ta cdn chiing minh 2 bat dang thitc sau day véi moi
0 > 0 du nho

5 [ Vi - )| < £, (15)



(16)

N e

o0
(o7 i
—ége"”"yao +e My Y or(ak coskz + bsinkz)| <
k=1

Ta thac trién him s& f(y) tudn hoan véi chu ky 27 1én toan bd truc so.
Dé chiing minh (15), ta thdy ring ham s6 Vz(y) va f(y) tuan hoan véi chu ky 2, kh1 dé
theo (10) thi

T 40421
E / Va(y)f(W)dy = = / " V) f @y

s 3 R O PR

2 [t
2 7.0

v z+n (17)
= f(:c)-—/ e oYl gy
2 Jo—qg
v z+n
+2 [ - f)e ey
z—n
Lam phép thay bién y =t + z ta cd
+ +
l/m " gle=vlgy — 1/ 7 =t gy — 7/”ewt(ﬂ e )
2 Jsn 2J)., 0
va khi y € [z — 0,z + ] thi tir (9) va (17) suy ra
- o €
3 [ Vet iy )| < S+ G0 - S M@ +
Véi diém z va €, 1 c6 dinh va véi moi § = ;17 du nho ta c6
—n €
e M flzll'< T
cho nén tir bat dang thifc cuéi cing suy ra (15).
Con lai cin ching minh (16). Tir (11) ta thdy v6i moi k = 1,2, ...
2
low| < +- (18)
Gia tri og v6i moi 6 = :ylv; di'nho cé thé dugc ddnh gid
1
o0 <= < 1. (19)
Y 3



St dung bét dang thiic Cauchy-Bunhiakovski véi téng bén trdi cia (16) ta nhan dugc

N (e 0]

a

306_777’700 +e My E ox(ax cos kx + by sin kx)| <
k=1

o0
a
< S My ey Y lokax| + lokbk| (20)
k=1

[e o] o0
9 ag 1/2 L1172
< 2e My [? oF k2=1 a2 + bﬁ] . [l + 4,;:1 ﬁ} )

trong dé 2 téng

o0 0 1
;az—kbz, Zﬁ
=1 k=1

déu hitu han.
Khi dé, véi n > 0 c6 dinh thi

e s
fm e = i F =0
cho nén vé phai cia (20) c6 thé 1am nh6 hon § véi moi & > 0 di nho. Dinh 1y da duoc
chitng minh.

Ngudi viét nhitng dong nay may man dugc truc ti€p nghe Vién si A. N. Tikhonov
trinh by nhiing két qua vé phuong phép diéu chinh néi ti€ng clia 6ng tai Métxcova vao
nam 1978 trong khuén khé nhitng Bai giang thuong thitc cua Hoi Toan hoc Matxcova.
Hom nay, chép lai mot phan bai gidng dé, t6i hi vong 1 gitip ban doc gin xa hiéu dugc
phin ndo ¥ tudng va ting dung cla phuong phdp diéu chinh Tikhonov. Nhan dip nay toi
cam on PGS Ha Tién Ngoan di doc ban thao va gép nhiéu y kién quy bau.



BAI TOAN THAP HA NOI
Cai nhin tir Ly thuyét Do phiic tap tinh toan

Pham Tra An'(Vién Todn hoc)

Trong céc sdch bdo vé Toan hoc va Tin
hoc hién dai, c6 mot bai toan rat noi tiéng,
mang tén Bai todn Thap Ha noéi, véi noi
dung nhu sau:

C6 n dia c6 16 & gitta, kich thudc
nho din, xép chéng lén nhau & coc A, to &
duéi, bé & trén. Hiy tim cdch chuyén
chéng dia nay sang coc C véi nhiing diéu
kién sau:

1) MB&i lan chi dugc chuyén 1 dia;

2) Khong bao git dugc x€p dia to lén
trén dia con, dii chi 12 tam thoi;

3). Dugc phép dung coc B lam coc trung

gian.

o

C
Hinh 1

‘A

Trudc hét ta tim cach giai bai'todn. Ta
c6 nhén xét:
a) Truong hopn=1: Chuyén dia tir coc
A—-C.
Trudng hop n = 2 : Lén lugt chuyén
nhu sau:
e Chuyéndia I tircoc A — B;
e Chuyén dia 2 tircoc A — GC;
e Chuyén dia 1 tir coc B— C.
Nhu vay v6i n = 1, 2 bai todn coi nhu da
biét cach giai.
Bay gio gia sur ta da biét cach giai bai
todn véi n - 1 dia, khi d6 ching ta c6 thé
giai bai todn n dia nhu sau:

b)

e Chuyénn - 1 dia trén clng tir coc A
— B (theo gia thiét da biét cach giai);
e Chuyén dia thi n tir coc A — C (bai
todn 1 dia);
e Chuyénn - 1 dia tir coc B— C (theo
gid thiét da biét cach gidi).
Nhu vay cdch giai bai todn n dia duoc quy
vé giai hai bai todn n - 1 dia va mot bai
todn 1 dia. Thi du dé giai bai todn 10 dia,
ta di giai bai todn 9 dia. Dé gii bai todn 9

. dia, ta di giai bai todn 8 dia, v... v...cho dén

khi dé giai bai todn 3 dia ta di giai bai todn
2 dia. Bai todn 2 dia ta da biét cich giai
roi. Khi bat tay vao giai, ta di nguoc lai
qud trinh trén : ddu tién giai bai todn 2 dia,
14y két qua nay dé giai bai todn 3 dia, roi 4
dia, v...v... cho dén cu6i cung dung két qua

-giAi bai todn 9 dia'dé giai bai todn 10 dia
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thi dimg va dua ra két qua. Cach gidi nhu
vay trong todn hoci goi la thuat todn dé
quy. Dén day cdc nha todn hoc xoa tay xép
bai todn Thap Ha Noi vao 16p cdc bai todn
gidi dugc. (Cc nha todn hoc thuong chia
cdc bai toan thanh 2 loai: giai dugc va
khong gidi dugc).

Th& nhung khi cdc nha tin hoc bét tay
vao lap trinh giai bai todn, mot tinh hudng
méi xudt hién : v6i n bé, khoang 5-10,
chuong trinh cho ra két qua sau dam phit
tinh todn. V6i n khoang 10-15 chuong
trinh chay mat vai gi®, con néu n tuong doi
16n, khoang 50-60, chuong trinh chay “ hét
ngay dai lai dém thau “ cho dén khi mdy bi
mon, hong ma van chua két thic. The la
v6i n 16n, thuat todn néu & trén la khong
hiéu qua, 1a qud cham, 1a khong chdp nhan
duogc trong thuc t€. Bai todn Thap Ha Noi



—w

tuy mang ti€ng la gidi dugc, nhung trong
thuc t€, né lai hdu nhu khong dua ra duoc
két qua cuéi cling !

D6 1a vao nhitng nam 60 cua thé ky XX.
Mot vén dé thuc t€ dugc dat ra trude cdc
nha todn hoc va tin hoc: sau khi di tim ra
thuat todn giai mot bai todn cu thé 16i, ta
can nghién ctru ky ludng do phiic tap tinh
todn cua thudt todn, va tra 10i cau hdi cic
tinh todn cu thé thuc hién thuat todn cé
khé khin dén mic do nao? C6 mot cach
giai quyét tu nhién nhat 1 can cit vao thoi
gian chay mdy. Nhung thoi gian chay mdy
lai phu thudc vao t6c do cta timg may cu’
thé. Rat c6 thé mot thuat todn téi nhung
chay trén mot mdy hién dai, thoi gian chay
mdy lai nhanh hon moét thuat toin tot
nhung lai phai chay trén mot mady qua lac
hau. Vi vay ta nén chon mot dai luong dac
trung dugc cho “chdt xdm‘ nim trong
thuat todn va khong phu thuoc vao miy
tinh cu thé nao s& duoc dung dé thuc hién
thuat todn dé. Pai luong ta chon chinh la
téng s6 cic phép toin co ban trong thuat
todn. Nhung mat khédc, tinh nhanh hay
cham clia mot thuat todn khong chi phu
thuéc vao tinh t6t, x4u cta thuat todn, ma
con phu thudc vao kich thudc ctia bai toan.
Ta hiéu kich thudc clia mot bai todn 1a mot
dai lugng nao ddy dac trung dugc cho do
16n bé;'quy mo to nho: cia bai toan. Thi du
trong bar todn Thap Ha Noi, kich thudc
cuia bai todn c6 thé 14y 1a s6 cic dia n cdn
chuyén. Thudng do phiic tap tinh todn clia
mot thuat todn 7' la mot ham 7T'(n) cta kich
thuée: bai toan. Viéc tinh todn chinh xdc
T(n) thuong rat kh6 va ciing khéng c6 y
nghia 1am vi tinh hiéu quéa ctia mot thuat
todn phdi dugc ddnh: gid cho mot 16p rong
rdi cdc bai todn véi kich thudc du 16n. Vi
vdy thay cho viéc tinh chinh x4c T(n), ta
chi cdn tinh cdp cha né. Thi du néu
T(n)=3n% +6n -9, ta néi cdp cta T(n)
12 n® va ky hieu T(n)=0n?). Vi chi
xét vé cdp, nén céc thang bac clia do phiic
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tap tinh todn thudng c6 cédc thang bac nhu
trén Hinh 2.

Bang 3 cho ta thdy su “ bung né * t6 hop
khi chuyén tir thang bac cdc ham da thiic
sang thang bac ham mii hodc cao hon thé
nita. Thuat todn c6é do phiic tap tir da thic
tré xudng thi hién tai, vé nguyén tic, cic
mdy tinh c6 thé kham néi vi vay duoc goi
la cdc thuat todn nhanh hay hiéu qua. Con
thuat giai c6 do phic tap tir mii tr& 1én thi
hién tai, cdc mdy tinh khong thé kham néi
va dugc goi la cdc thuat todn cham hay
khong hiéu qua. Tir d6 cdc nha todn tng
dung va tin hoc dé nghi phan 16p cic bai
todn gidi dugc thanh 2 I6p'nh6 hon: Lép
cédc bai todn tri dugc va Lép cdc bai todn
bt tri. Mot bai todn la tri dirgc néu nhu
cho dén thoi diém hién tai, c6 it nhat mot
thuét todn giai né véi do phiic tap tinh todn
la da thic tr& xudng. Mot bai todn la bat
tri n€u nhu cho dén thoi diém hién tai, moi
thuat todn giai né déu c6 do phic tap tir
mii tr§ 1én. Chu ¥ ring mot bai todn hién 1a
bat tri, nhung rat ¢4 thé trong tuong lai lai
tr¢ thanh tri dugc, mot khi ta tim ' duoc
mot thudt todn mdéi giai né chi véi thoi
gian da thac. Trong lich sir todn hoc' da
ting x4y ra nhu vay. Thi du ta hay nhé lai
bai todn quy hoach tuyén tinh. Nhu moi
nguoi déu biét, cho dén trusc nam 1979,
thuat todn t6t nhdt dé gidi bai toin quy
hoach tuyén tinh 1a thuat todn don hinh
cua Dantzig c6 do phtc tap tinh todn la
ham mil. Do d6 cho dén trudéc nam 1979,
bai todn quy hoach tuyén tinh 1a mot bai
todn bét tri. Nam 1979, Khachian, mot nha
todn hoc tré (Lién x0 cii ) da tim duoc mot
thuat todn . mdi, goi la thuat « todn
Ellipsoide, giai dugc. bai todn quy hoach
tuyén tinh nhung chi véi do phic tap tinh
todn la da thic. Nhu vay, ké tir nam 1979
bai todn quy hoach tuyén tinh tir bat tri da
trd thanh tri duogc.

Bay gio ta hdy xdc dinh d¢ phiic tap tinh
todn cua thuat toin dé quy giai bai toin
Théap Ha Noi. Trong bai todn nay, phép



todn co ban 1a phép chuyén 1 dia tir coc
ndy sang coc khdc. Sau day ta tinh téng s&
cédc phép todn co ban trong thuét todn.

Ky hieu T(n) la t6ng s6 lan chuyén dia
trong bai todn thdp Ha noi véi n dia. Ta c6
ngay:

FE =k

T(2) =3;

T(n)=T(n-1)+T(1) +T(n-1)
=2T(n-1)+ 1.

Ta thir tim quy luat cho moét vai truong
hop riéng :

T(H=1=2"-1;
T(2)=3=2%-1;
TR)=2T2)+1=7=2%-1.

Vi vay ta du dodn T(n) = 2" —1?
Ta da c6 co s& dé ching minh du dodn
bang quy nap :

Véin = 3, du dodn la ding.

Gia sir du dodn da ding cho n =k, ta
s€ chimg minh du dodn la ding cho n = k
+ 1. That vay, tir cong thiuc T(k+1) =

2T(k) + 1 vaT(k) = 2" -1, tacé:
T(k+1) =2T (k) + 1
=228 —H+1=2"""-1.
Nhu vay du dodn 1a ding cho'moi n.

Thé 1a do phic tap tinh todn cla thuat
toan dé quy giai bai todn la ham mii va cho
dén hién nay chua cé thut todn nao tot
hon. Vi vay bai todn Thdp Ha Noi hién Ia
mot bai todn bat tri. DEé minh hoa tinh
bt tri “ clia bai todn, ta hdly xét ching han
n = 64. Ta hiy nhé lai bai todn c6 vé phan
thudng gianh' cho ngudi phdt minh ra co
tudng: tuc truyén rang dé thudng cong cho
ngudi phat minh ra co tudng, nha vua cho
phép nha phdt minh tu chon 14y phan
thuong cho minh. Nha phdt minh khiém
t6n dé nghi: xin dat 1 hat lda vao o6 tha
nhat clia ban cd, 6 thit hai dat gdp doi lén
tiic 12 2 hat, r6i 6 thit ba lai g&p doi 1én, tic
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1a 4 hat, v... v... cho dén 6 thit 64 thi dimg.
Téng s6 thoc c6 trén ban cd chinh 1a phin
thuéng nha phdt minh muén nhin. Nha
vua vui vé dong ¥, nhung dén liic thuc hién
mai v 18 ra 1a tdt ca cdc kho théc cla nha
vua cong lai van khong du. Tinh ra, so
théc ndy bang:

§1= 42N 22 14 2% 9B
hat. Néu dem trai déu s6 théc nay lén mat
dat, ta s& dugc mot 16p théc bao phi toan
bo bé mat trai dat va day dén hang thudc!
Vay ma s6 lan chuyén dia trong bai toin
Thap Ha Noi véi 64 dia lai bang chinh s6
théc nay!

Bay gid gia sir méi 1an chuyén 1 dia tir coc
ndy sang coc kia mat 1 gidy. Khi d6 thoi
gian thuc hién bai todn Thdp Ha Noi véi n
= 64 s& bang;

teg = T(64)x1gy= (2% =1) gyi= 50
ty nam. Né&u ding mot mdy tinh c6 toc do
1 triéu phép todn/gidy, thi thoi gian chay
may s& bang :

3 1 y
= T(64)><Wgy ="2% <" gy

=~ 50.000 nam

That ding la “d6 bat tri“!
Trd lai véi thuat todn dé quy, ta thdy tu
duy dé quy rdt ngan gon, hiéu qua. Nhung
vén dé kho 1a tao ra dugc cdc phdn mém
tin hoc “hiéu” va “thyc thi* dugc céc thuat
toan dé quy. Chi c6 cdc ngon ngir lap trinh
can dai tir Pascal va C tr& 1én méi c¢6 kha
nang nay. Sau day la mot chuong trinh dé
quy gidi bai todn thdp Ha noi, viét bang
ngon ngit Pascal:
PROGRAM TOWER_HANOI
Var

n: integer;
PROCEDURE HANOI (n, cl, c2, c3:
integer);

BEGIN



IF n=1THEN WRITE LN(cl, ¢ —
‘,¢c2) , ,
ELSE
BEGIN
HANOI (n-1, cl, 3, c2);
HANOI (1, cl, ¢2, ¢3);
HANOI (n-1, ¢3, c2, cl);
END;
END;

BEGIN
WRITE (‘n = °); READ LN (n);
CALL HANOI (n, 1, 2, 3);
END.
Chuong trinh that don gian, trong séng
va ngan gon dén bat ngod !
Ban hay chay chuong trinh, ching han véi
n =4, sau T(4) = 2* ~1=15 budc s& cho
ra két qua sau day:

352 1-2 1—3
1—3 352 152
21 351 352

Bai todn thdp Ha Noi thuc 1a mot bai
todn héc bia! Nguyén Xuan Tan" da viét
nhu vdy & cudi bai viét ciia minh. Nhung
ciing chinh xuit phat tir mot loat cdc bai
todn héc bua nhu vay, trong dé c6 bai toan
Thiap Ha Noi, mét ly thuyét méi di ndy
sinh va phdt trién & bién gi6i clia todn hoc
va tin hoc, d6 1a 1y thuyét D¢ phiic tap tinh
toan. Nguoc lai, tir nhitng thanh tuu cta ly
thuyét Do phiic tap tinh toan nhin lai bai
todn Thdp Ha Noi, ta cam thdy yén tam vi
da ly gidi dugc ban chat "tinh héc bida "
cua bai todn 12 ndm & tinh dé quy va tinh
bat tri clia bai todn.

" Nguyén Xuan Tan, Bai todn Thdp Ha Noi,
mét bai todn do héc biia hon mét tram ndm
nay, TT Todn hoc, Tap 6, s6 1(2002) 2-4.

153 2.3 2—1
1'>2 13 32
1 l 1 1 ] l l 1 1 ~
I ! I I T I T I I -~
€ c n n G
¢ loglogn logn n n nlog n n c
< | L DN
BN 1 ! ~
T nhanh T cham
(e, clacdc hing s6,v6i0<e < 1<c)
(Hinh 2)
Bang 3
lg,n n nlg,n | ‘n? n} 2
0 1 0 1 1 2
1 2 2 4 8 4
2 4 8 16 64 16
3 8 24 64 512 256
4 16 64 256 4096 65536
5 32 160 | 1024 | 32768 | 2147483648
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DANH SACH CAC NGHIEN CUU SINH
BAO VE TRONG NUGC PEN THANG 8/2001
PA PUGC CAP BANG TIEN SI
VAO THANG 9 VA THANG 12/2001

Viét tat dudi day: ma s6 (ms), ngudi hudng dan (nhd), ngay bao vé (nbv), co sd dao

tao (csdt).

1. Nguyén Ngoc Anh (PHSP HN 2),
Ung dung phép tinh vi phdn (phdn dao
ham) dé gidi cdc bai tdp cuc tri c6 ngi
dung lién moén va thuc té trong day todn
[6p 12 trung hoc phd théng, ms: 5.07.02
- Phuong phdp giang day toan, nhd:
PGS.-TS. Ngo Hitu Diing va PGS- TS.
Tran Kiéu, nbv: 20/12/2000, csdt: Vién
KHGD

2. Pinh Thanh Dic (DHSP Quy Nhon),
Mot s6 van dé ciia li thuyét biéh doi tich
phdn, ms: 1.01.07 - Todn hoc tinh toan,
nhd: PGS. TSKH. Vi Kim Tuén, nbv:
30/11/2000, csdt: Vién Todn hoc.

3. Nguyén Lan Phuong (CDSP Phi
Tho), Cai tién phuong phdp day hoc
todan vdi yéu cdu tich cuc hod hoat dong
hoc tdap theo huong giup hoc sinh phat
hién va gidi quyét van dé (qua phan
giang day "Quan hé vudng goéc trong
khong gian” 1ép 11 trung hoc 'phd
théng), ms: 5.07.02 - Phuong phdp giang
day todn, nhd: PGS. TS. Tran Kiéu, nbv:
28/12/2000, csdt: Viéen KHGD.

4. Pham Hiru Anh Ngoc (DHSP - Dai
hoc Hu€), Mot s6 bai todn vé tinh on
dinh vitng cua cdc hé dong luc, ms:
1.01.01 - Todn giai tich, nhd: GS. TSKH.
Nguyén Khoa Son va TS. Truong Xuén
Puac Ha, nbv: 28/02/2001, csdt: Vién
Toéan hoc.

5. Nguyén Vian Toan (PH Khoa hoc -
Pai hoc Hué), Vé ddng diéu tiém cdn
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cita wde licong Boostrap voi ¢& mau ngau
nhién, ms: 1.01.04 - Li thuyét xdc suat
va thong ké toan hoc, nhd: GS. TS. Tran
Manh Tuan va TS. Tran Hung Thao, nbv:
15/03/2001, csdt: Vien Todn hoc.

6. Tran Tin Kiét (DHSP Quy Nhon),
Mét s6 tinh chdt dinh tinh cdc hé dong
luc vé han chiéu, ms: 1.01.01 - Todn giai
tich, nhd: PGS. TSKH. Vii Ngoc Phat, va
PGS:" 'TS. ' Phan Huy Khai, = nbv:
19/01/2001, csdt: Vién Todn hoc.

7. Pham Quang Trung (Vién Kiém st
nhan dan t6i cao), Thiét ké va cai ddt hé
co so dit liéu trén co so phdn tich va
chudn hod, ms: 1.01.10 - Dam bao todn
hoc cho mdy tinh va hé thong tinh todn.,
nhd: PGS. TS. Nguyén Xuin Huy va
PGS. TS. B6 Xuan Loi, nbv: 27/02/2001,
csdt: Pai hoc Bich khoa Ha Noi.

8. Mai Quy Nam (DHSP Quy Nhon),
Vé CS-mo dun va mét sé iing dung vao
khdo sdt cdu triic vanh, ms: 1.01.03 -
Pai s6 va li thuyét s, nhd: GS. TSKH.
Pbinh Van Huynh va TS. Nguyén Tién
Quang, nbv: 23/02/2001, csdt:
DHSPHN.

9. Nguyén Ngoc Hai (DHSP - Dai hoc
Hué), Mot o' tinh chdt cia ham y-16i va
y-dui vi phdn, ms: 1.01.01 - Todn giai
tich, nhd: GS. TS. Hoang Xuan Phd, nbv:
24/04/2001, csdt: Vién Toédn hoc.

10. Tran Tuian Nam (Truong Du bi dai
hoc dan toc TW Nha Trang), Vé dong



diéu dia phitong ciia compdc tuyén tinh,
ms: 1.01.03 - Dai s6 va li thuyét s&, nhd:
PGS. TSKH. Nguyén Ty Cuong, nbv:
05/04/2001, csdt: Vién Todn hoc

11. Phan Nhat Tinh (DH Khoa hoc -

bai hoc Hué), Ham vecto 16i va mot s6

ung dung, ms: 1.01.09 - Van trii hoc,
nhd: PGS. TSKH. Nguyén Xuan Tin
vaPGS. TSKH. Dinh Thé Luc, nbv:
10/04/2001, csdt: Vien Todn hoc.

12. Leé Thi Thanh Nhan (DHSP - Dai

hoc Thdi Nguyén), Vé cdu tric mot sé

lop médun compdc tuyén tinh trén vanh
giao hodn, ms: 1.01.03 - Dai s6 va Ii
thuyét s6, nhd: PGS. TSKH. Nguyén Tu
Cudng, nbv: 22/05/2001, csdt: Vién
Todn hoc.

13. Pham Ngoc Boi (DHSP Vinh), Vé sur
tiém cdan cua nghiém phuong trinh vi
phédn tuyén tinh va phwong trinh sai
phan  tuyén tinh trong khong gian
Banach, ms: 1.01.01 - Todn giai tich,
nhd: PGS. TS. Nguyén Thé Hoan va GS.
TSKH. Tran Van  Nhung, nbv:
28/04/2001, csdt: DHSP Vinh.

14. Nguyén Dinh Binh (PH Bich khoa
HN), M¢t 56 bai todn bién twdo dn doi
voi  phuong trinh truyén nhiét, ms:
1.01.02 - Phuong trinh vi phan va tich
phén, nhd: GS. TS. Nguyén Dinh Tri va
TS. Phan Hitu Sin, nbv: 23/04/2001,
csdt: DH Bach khoa HN.

15. Nguyén Thi Bach Kim (Vién Khoa
hoc Thuy loi), Phuong phdp nén phdp
tuyén va bai todan quy hoach tuyén tinh
da myc tiéu, ms: 1.01.09 - Van trii hoc,
nhd: PGS. TSKH. Dinh Thé Luc va PGS.
TSKH. Lé Diing Muu, nbv: 10/05/2001,
csdt: Vién Toédn hoc.

16. Tran Thi Lan Anh (Vién Todn
hoc), Diém bdt déng chung ciia cdc dnh
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Xa va ung dung, ms: 1.01.07 - Todn hoc
tinh todn, nhd: GS. TSKH. Nguyén Minh
Chuong, nbv: 08/05/2001, csdt: Vién
Toan hoc. '

17. Tran Viét Hung (Cty Dién todn va
truyén s6 lieu Buu dien), Nghién ciiu
danh gia dé tin cdy mang va thé nghiém
trén mang truyén sé liéu quoc gia, ms:
1.01.07 - Todn hoc tinh toan, nhd: PGS.
TS. Nguyén Thuic Hai, nbv: 04/06/2001,
csdt: DH Bach khoa Ha Noi.

18. Phung Van On (DH Hang hai),
Nghién ciu mot s6" lop siéu ngon ngit,
ms: 1.01.10 - Pam bao todn hoc cho
mdy tinh va hé théng tinh todn, nhd:
PGS. TS. Dang Huy Ruan, nbv:
18/05/2001, csdt: DH Khoa hoc tu
nhién - DPHQGHN.

19. Ta Thi Hoai An (DHSP Vinh), Vé
tdp xdc dinh duy nhdt va da thic duy
nhdt cho cdc ham phdn  hinh, ms:
1.01.03 - Pai s¢ va Ii thuyét s6, nhd: GS.
TSKH. Ha Huy Khodi, nbv: 19/6/2001,
csdt: DHSP Vinh.

20. Nguyén Tan Hoa (CDSP Gia Lai),
Mot s6" vian dé vé ddc trung hod cdc
phuong trinh tich phan ki di, ms: 1.01.01
- Todn giai tich, nhd: GS. TSKH.
Nguyén Vin Mau, nbv: 02/07/2001,
csdt: DHKH tu nhién -DHQG Ha Noi

21. Nguyén Thi Héng Minh (DHKH tu
nhién - PHQG Ha Noi), Mot s6 thudt
todn gidi 6" hé phuong trinh vi phan trén
siéu mdy tinh, ms: 1.01.10 - Dam bao
todn hoc cho mdy tinh va hé théng tinh
todn, nhd: PGS. TSKH. Nguyén Hitu
Cong, nbv: 29/8/2001, csdt: DHKH tur
nhién - PHQG Ha Noi.



Thong bao hoi nghi

INTERNATIONAL CONFERENCE ON HIGH PERFORMANCE
SCIENTIFIC COMPUTING

Modelling, Simulation and Optimization of Complex

Processes
March10-14, 2003, Institute of Mathematics, NCST, Hanoi

TOPICS:
e mathematical modelling
e numerical simulation
e methods for optimization and control
e parallel computing: architectures, algorithms,
tools. environment
e symbolic computing
e software development

The conference’is organized jointly by:

e Institute of Mathematics, Vietnam NCST
e SFB 359 "Reactive Flows, Transport and
Diffusion", Heidelberg

e applications of scientific computing in:
- physics, mechanics, chemistry, and biology
- environmental and hydrology problems
- transport, logistics and site location
- communication networks, production
scheduling
- industrial and commercial problems

e Ho Chi Minh City University of Technology
e Interdisciplinary Center for  Scientific
Computing Heidelberg (IWR).

SCIENTIFIC COMMITTEE: P. K. Anh (Hanoi), H. G. Bock (Chair, Heidelberg), M. ‘Groetschel (Berlin),
K.-H. Hoffmann (Bonn), W. Jaeger (Heidelberg), R. Jeltsch (Zurich), R. Longman (New York), G. Meyer
(Atlanta), T. V. Nhung (Hanoi), B. H. Khang (Hanoi), H. H. Khoai (Hanoi), Y. Paker (London), H. X. Phu

(Hanoi), G. Reinelt (Heidelberg), O. Richter (Braunschweig), N. K. Son (Hanoi),

Chi Minh City), H. Tuy (Hanoi), N. D. Yen (Hanoi).

N. T. Son (Co-chair, Ho

ORGANIZING COMMITTEE: P. T. An (Hanoi), N. H. Cong (Hanoi), N. H. Dien (Hanoi), G. Qingping
(Wuhan), D. N. Hai (Hanoi), T.'V. Hoai (Ho Chi Minh'City, Heidelberg), L. H.'Khoi (Hanoi), P. T. Long
(Hanoi), H. D. Minh (Ho Chi Minh City, Heidelberg), H. X: Phu (Chair, Hanoi), T. D. Phuong (Hanoi), R.
Rannacher (Co-chair, Heidelberg), J. P. Schloeder (Heidelberg), T. H. Thai (Heidelberg), M. Thera
(Limoges), P. T. Tuoi (Ho Chi Minh City), T. D. Van (Hanoi), G. Frhr. zu Putlitz (Ladenburg).

INVITED LECTURES:
e U. Ascher (Vancouver): Computational Methods
for Large Distributed Parameter Estimation
Problems in 3D
e R. Bulirsch (Munich): Virtual Reality Symbiosis
of Science and Art
e 7. Chen (Beijing): A Posteriori Error Analysis
and Adaptive Computation for Wave Scattering by
Periodic Structures
e F. L. Chernousko (Moscow): Simulation and
Optimization of Crawling Robots
° P. Deuflhard (Berlin): Computational Drug
Design
e A. Griewank (Dresden): Automatic Analysis and
Evaluation of Sparse Jacobian Matrices
e U. Langer (Linz): Robust Algebraic Multigrid
Methods and Their Parallelization

e N. V. Lien (Hanoi): Electron Transport in
Disordered Nano-Structures: Computer Simulation

e M. Mimura (Hiroshima): Spatio-Temporal Patterns
in Far from Equilibrium States from the Viewpoints
of Chemical and Biological Systems

e B. Mohammadi (Montpellier): Design and Control
of Micro Electro = Mechanical  Systems  for
Microfluidic Applications

e M. R. Osborne (Canberra): Numerical Techniques
in Model Selection and Parameter Estimation with
Applications to Differential Equations

e M. G. C. Resende (Florham Park): High
Performance Heuristics for = Routing in
Telecommunication Networks.
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MINISYMPOSIA:
e Computational Mixed Integer Programming,
Organizer: A. Martin (Darmstadt)
e Fluid-Structure Interaction, Organizer: R.
Rannacher (Heidelberg)
e High Performance Computing in Fluid Dynamics
and Engineering, Organizers: D. N. Hai (Hanoi)
and N. Taniguchi (Tokyo)
e Modelling and Simulation in Biosciences,
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