AP CHf KHOA HOC No 5 - 1991

odang Dite Nguyén
j Quéc Hao

‘NG DUNG DINH LY TSEBUSEP
B XAP XI DEU TOT NHAT
£ GIAI CAC BAI TOAN MIN - MAX

Trong d& thi dai hoc khéi A n¥m 1986 cé ba:
Tim m 42 gid tri lén nhit cda him 86 y = | - 42° + 22+ m| ¥ng véi —1 < z < 2 1A nhd nhée.
Bai ndy c6 thé gidi bing phirong phip db thi. Vi parabén y = —4z2 4+ 2m + m khi m thay

1 F 3w . -~
i luén ¢é hodnh 4 dinh 13 z = 2 nén khi m thay déi d5 thi hAm s8 y = | — 42% + 2z + m| c6 céc

ng sau
r's 3 ‘*y Ay

|

P’
— 1} . )x "’x
| o1t 1 s
i Hinh |
.. Tir 45 thi ta suy ra gi4 tri 16n nhit cda y = | - 422 4 2z 4 | trén [—1;2] chi c6 thé dat tai

\ l l s P
=2vbiy=|m— 12| hodc z = 3 véi y = [m+ ;{ vay d¢ gid tri 16n nhat 1A nhd nhat thi:

1 = ; 1 47
|m-12|=lm+-—|4:>m“ --24m+m2:::m7+£rn+ — = m=—.
4 2 16 8

Bai todn trd nén rdt phirc tap néu hé 85 cda z cé chira tham 87 hoXc biéu thirc trong d&u gid
| tuyét d3i khang con 13 him 88 bac hai. D& giki quy& bdi todn ndy ching ta hiy nghién ciru
nh 1y Tsébuw sép vé xip xi deén tot nhit.

I. DA THUC XAP XI DEU TOT NHAT CUA HAM SO

Goi R 14 tap hop cdc ham 26 f(z) x4c dinh va lién tuc trén [a,b] vA R* 1A tip hop cic da
tc p(z) bic nhd kon ho¥c bing n.

Néu v&i mdi hdm 83 f(z) thudc R ta tim dwoc da thire p*(z) thuéec R* sao cho

max 1f(z) = ()l = min_[ max |(z) - p(z)]
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thi da thic p*(z) dwge goi 1A da thic x8p xi déu 16t nhit cda him 85 f(z) trén [a, b] trong t§)
r.

Trong }§ thuyét vé phwong phép tinh nguwdi ta chirng minh dwge ring da thic xap x1 déu 4
nhit luén ludn tdn taivi duy nhit.

Viy véi da thire x8p xi déu t3t nhit ta da chuyén bii tosn min-max v& bii todn max.

Vin ¥ phii tim dwoc p*(z). Dinh Iy Tsébusép ve xip xi deu t3t nhit sé gidi quyét vin &
nay.

II. DINH LY TSEBUSEP

Goi L = max|f(z) — p*(z)|. Ditu kién cin v 44 d€ da thiéc p*(z) xdp xd d8u t&t nhdt ham
36 f(z) trén [a,b] 12 ton tai ft nhit n + 2 di€m z; < 23 < -+ < Z,43 trén [a,b] sao cho tai che
di€m @6 hiéu f(z) ~ p(z) nhin Ian luot chc gid tri L vAd —L. Céc diém zy, 29, ..., 2, ;2 §0i 1A cde
diem luan phién Teé bw sép.

Ta céng nhin digu kién cin rdi ching minh didu kién dd. Gid st p*(z) thda man digu kiér
cda dinh 1y song khéng phdi 1a da thite xfp xi d8u t&t nhit. Cdn (z) 1d da thive xidp xi deu 81
nhit cda f(z) trén [, b] khi 46 ta xét hiéu:

p(z) = p"(2) = [f{z) = p ()] = [£(2) ~ Pl=)].

Tai cdc diém luin phién Tsé bw sép: f(z) — p*(z) lan lwot nhin cic gid tri L va —L cbr
f(z) - p(z) cb gi4 tri tuyét d5i nhd hon L. Viy da thie H(z) = p(z) - p*(z) nhdn cdc gid eri lar
lrot trdi dfu nhau tai n + 2 diém ludn phién Tsé bu sép nén né b {t nhit n + 1 nghiém, didu ndy
tri v& bic cda H{z) 1a nhéd hon hoic bing n.

III. AP DUNG
Bai 1

Tré lai bai todn néu & phEn mé d3u: Thm m d€ hAm s y = |~ dx? § 22 1 ] b gid trf b
ahit 18 nhd nhdt khi <1 < 2 < 2.
Gidi: Vin dé Ja tim m dé

nhat him 88 f(z) = ~4z? 4+ 2z. VA {t}a)iz)‘(x) =1/4v3

Y
: ok = A 2
n:gn[{réaizl 422 + 2z + m|] e rx
’ | f
= max |-4z°+2z+m*| : A7
-1<2<2 .'/ il i
hay la tlm da thirc bac khéng p(z) = —m xip xi deu tét ‘ ;

;‘glznszf(z) = —12 ta ldy

o

—m= (144 (=12)): 2= -47/8 <=5 m = 47/8 t
; Hinh 2
khi d6 ta c6 hai diém lusn phién Tsé bu sép d6 1a z; = 1/4 vi z5 = 2 tai dé:

f(1/4) - p(1/4) = 49/8, F(2) - p(2) = —49/8

Viy khi m = 47/8 thi gi4 tri l6n nhit cda | — 422 + 2z + m| trén [~ 1;2] 14 nhd nh&t va bing
gid trj Iém nhit cda | — 42% + 2z 4 47/8] trén [-1;2] 12 49/8.

Bai 2
Tim a, b 48 max |2% + az + b| dat gid tri nhé nhit.
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Gl&i Ta ph(’u tim da thire }(J) =i az ) t.“{p x1
g tSt nhit hdm 83 f(z) = 2% trén |- 1, 1],

Theo dinh ly Tsé b sép ta cin tim ba dicin =y, 75, 14
flz) = p(z) nhin Ian hrot cic gid tri [ va ~L. Dua vio
thi ta thiy néu 13y p(z) = 1/2 tirc a =0, b = - 1/2 thi
ba diem Tsé busépdbdla zyp = -1 25 =0, 25 = 1. Ta
2% = 1/2 1an lrot bing 1/2 vd —1/2. Vay véioa = 0,
e —1/2 thl max|z? 4 az +b khi -1 <z < 1 dat gid tni
5 nhat bang 1/2.

Bai 3

Tim a,b,¢c dé maxlza + 8z’ + bz + ¢| dat gid tri nhd
it.

Gidi: Ta phai thin p*(z) = ~(az® + bz + ¢) xip xi dér
nhit f(z) = 2 trén [~1;1]. Cin tim 4 didm mi tai dé
;) — p*{z) nhin cdc gid tri L vd —L. Bao x° béi hiuh
h hanh ABCD, tao bdi hai tiép tuyén song song Al va
.. Liy duwdmg trung binh EF. Phuwong trinh eda 0¥ chinh
p*(z) vi 6 hodnh dé cia 4 diem A, I, K, B md tai 44
;) = p*(z) nhin Ian lrot chc gid tri 1/4 va - 1/4.

Phaong trinh ¢1&p tuyén AB LA y = k(z = 1) + 1 vé&i
z # 1 vay y = (3/4)z + 1/4 do d6 phuong trinh EF 1}
mem OvAh ~3/4.

Bai 4

Tim a, b dé max. Wz = (ax+ b)| dat gid tri nhd nhit,

<<

Gidi: Cho dwong cong y = /z  (az +b) ndi tip hinh
h hink OABC. D€ ¢d az + b xdp xi déu tat alidt teén
{] ta chl 1dy a,b sao cho y = az + b 1a phirong trinh cia
myg trung binh EF. Vi khi 46 hoanh d6 cda 3 digm O,
A lam cho hidu /7 — (az + b) nhin cac gia tn - 1/8,
, =1/8. Ta cé phurong trinh cla OA 13 y = 7 phrong
hcda CBlay =z + m véi didu kitn: /1 = 2 + m tire
1/4d vim = 1/4. Phuong trinh cda EF la y = z 4 1/8,
ra=1;b=1/8.

A

—

=

n

!
F/‘ﬂ
pot=

|
gt

ditu kidn k{z = 1) + 1 = 2% k = 322
v = (3/4)x suy ra p*(3) = (3/4)z nén

| S

Hink 5

Qua c4c vi du trén ta thiy: Pinh ly Tsé bu sép vé xdp xi déu 6t nhit cho phép ta giki dé
g chc bai todn min-max cda phd thong. Ditu ndy chirng td viée day mét 8 kién thire ¢ the
cAc mén todn cao cip cho cAc em hoc sinh gidt & phd théng B ¢in thiét, gidp cdc em suy nghi

g tao hon trong khi giki todn.
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Hoang Duc Nguyen, Ly Quoc Hao

THE APPLICATIONS OF TSESYSEV'S THEOREM OF
BESTLY APPROXIMATION TO SOLVE MIN-MAX P"EORLEMS

In this paper we give some applicatione of beatly approximation theory to sclve several schools min-
max problems.
The effectives of these methods are demonstrated by interesting examplea.
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Dam Trung Don, Pham Nguyén Hdi

CAM BIEN NHIET DIEN MANG MONG Bi-Te
UNG DUNG LAM DAU THU
BUC XA HONG NGOAI

Cim bién nhigt dién mang méng Bi-Te duge ché tao bing phwong phip béc bay na trong
chin khéng c¢6 46 nhay dd 16n va quén tinh nhiét c& 0,58 da dwoe khio st trong khodng nhiét 46
tir 40°C dén 1000°C.

1. MO DAU

Trong ky thuit nhiét thudng gip bai todn xdc dinh tir xa nhiet 46 cda mot vat thé, vi du
nhw nhiét dé cda 13 nung xi mXng, 16 ndu thdy tinh, 1& cao thn v.v.., Néu vit cin do chwa néng
sdng thi cc birc xa né phat ra chd yéu 14 bire xa hong ngoat. Vén viée st dung cic diu thu birc
xa hong ngoai nhigt dién, nhiét 46 cda vat dwoe xac dinh trén nguyén tdc do tdng ning lrong ma
vit birc xa ra dwéi dang tin hieu dign. Uu diém cda cde dan thu loai udy 14 ¢6 thé ghi nhin bic
xa cb cong sudt nhd 107° = 107 W trong mét mien hdng ngoai réng.

Cam bién nhiét dién mang méng Bi-Te hoat déng dva trén co s hiéu eng Seebeck. Cdm bién
ndy duge ché tao tir cde vit ligu siéu sach cé pha tap hling phwong phip bdc hay nd trong chin
khéang (10” *mmHg).

II. CO SO LY THUYET

Theo djnh ludt Stefan-Boltzmann thl nXng lwrgng birc xa hong ngoai cda vit den tuyét 48
WT duwoc tinh bdi cdng thitc:
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