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§1. MO AU

Ngbt*n etru déng dal va linh todn khing chin cho cac %Gﬁé irinh xay dwng bao
gdm ha vén dé co ban sz

y
1. Van ¢8 dia chin @ nghidnjeia vi tei ngudn, dé siy vaA magnkiluda cla nd, nghién
et danh gid truong chin r[é} 5, tAn sndl lap lai dao dong déng ddt v.ve.

2. Vin dé diz chit cong trink © danh gia mde tac dong ddéug ddt tdy theo tirng
digu kié¢n nén ddt, phin ving va vi phdn ving ddng d4t, dinh gia cac thing s§ dao déng
(chu ky irdi, do kéo dai dao doug monh, cice bién do dao ddng v.v...)

3. Vidn d& xAy dpng chdng doug dit: nghitn edu, danh gia tie ding déng dat
lén edc cbog trinh xay dung, che gilii phap kién lriic, k&t cdu, cdu tao d& khang chiin v,v...

Dt gidi quydt cac vin B nay, cln 6 cac biing ghi dao déng dong g4t ghi duge
theo ede phuong khic nhau sau mai tran dong dits dic bigt chc bing ghx gia t8¢ dao
dong dong dit. D6 la cde thdéug tin co bin vi quan trong nhét 43 nghisn‘eu dic tinh
ngudn, dic trong dao ding nén dit va dic trung tdec dong dong dif l1én cide cdang trinh
xfy dung {1, 2, 4]. Troug truomg hop che may ghi dia chin chi ghi dwoe cdc dich chuyén
clia ndn it lrong dong df thi vige khadi phyc lai edc gidn dd vin t8c va giz tde dao
déng déng dit du'm‘ dat ra h&f ste cin thidt va cdp baech.

Trong bai nhy, ching to dit bai toan khéi phuc Ial cdc bing ghi van 8¢, gia t8e
dao dong dong d4t Uk ede hing ghi dich ebuytn ghi nhin dege dwdi dang bai todn khong
6n dinh nghi¢me Ssu kbi nghién citu mot sd tinh chit cin thidt, ¢6 néu phwong phip gidi
v vidg gidl wén may tink didn tF d minh hoa higdu lyc ela phuong phip so véi cke
phyong phap néi suy khae gi bigt. '
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1. DAT BAT TOAN

Bai to&n xdy dyng lu
clia nén dit trong dong ¢80
chi ein mdt sy thay
dbi rdt lon kbong ! i Q2 ughigm. Cin r)ﬂi
khong du dinh nav b lien o aa ehill man h)r otn ph
chdt clia sai 8 (HhJLUJ irongd i )
phép iy dae ham xdp xi k!

dn ovan He; gla the tiv e
an khEs g an dinh
Hfjni i

Bhang ghi Jdick chuy¥n
E}Aen {M 3% nghia 12
A1 e tbav
; ‘Bhu “mg tinh chit
4y viphin vh cl bin
itr Ap cung cae phrong

e

Vi du B Tin bigy thu daoe 38(1; ghm tin hidw thee (i} vb i am u(i) = Nainmi.
BQ léch thong tin vae 8 13 nhd :

max !XE:\IE - X, { )1 = max iu(g}! = ENE S{ 5
i€lo1) - tes o] :




if‘\‘JQZL'ﬁFLti = M. W

Hinh 1
Vi de 2. Vice ding da thic noi suy Lagring @ tinh néi suy bim s tir cde didm
réi rac va tinh dao ham cfia o6 sé gip sai 6 16me Vi du kWi ¢{l suy va tinh dae
him cfa badm Runge {3]y = 1f(1 + 25x%) veoi x< [~ 1,1] khi efip dv thire 10i suy n ting
lén thisai 86 tuy bt d& dan ra e khi [x] 3> 0,725 {Hinh 2) : '
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Bai twan why Jung Loede @iin dh vaw 08, gis the 1 obe Bng ghl Jdich chuvin
~¢b thdy dit ra nhw sau -
1. Van toe VU) Ve gie sel d‘uh) fién hé vl dieh chuyén i{\ﬂ iteo chc hé ihe s

ol z

4

i

. 2. Trong thanh phku dich.chuyén 115‘(0 clla. dit chita cae tin  hidu . thie- wr(t) va
ph&n phidu voi do sai lech 8 > 4 B S

Ctrong d6 1L ff 14 chuBin dg 13ch treng binh bish phwong. Khi thd bign réd rac teép may
.Litinh dién t& thay cho (1.3} cs - .
“E" : ™

E [uaftk) - uT(tﬂ}z g 82 (1-3)
k=1

Bai toan dit ra 14 Um nghidm xdp x7 vit), a(t) v&i nghigm chinh xie ve(t), arlt)
¢6 tinh chat &n dinh nghidm voéiew thav ddi nho cia ud(t) va kbi 8 — 0 thi nghidm xdp
xi thu dwoge phdl bai ty v& nghiem chinh xac vr{t), arit) thovg qua mat tiéw chuln
chon nghidm ndo dé. Tiéu chulin chon nghidm x&p xi 3n dinb phal dya vao ¥ nghia toan
choc val 1y, kinh t€, vov.. clia bal todu d¥ tlm ughidm tu dinh trong vé sd Lac, nghiém

ki ai. O day tiew chulin chon nghigm diit ra nhe sau : .

gia t6c deo doug doéng ddt 1a ¢6 16n 1ai thue va c6 tht ghi nhan duge. V& mit tods heo
u{t) cin duge xem 1a ham c6 dao ham lidn tue t6i cap 2 trong khodng théd gian ghi nhin

durge
ult) € 2o, T} _ ! ! (1.4)

§ 2. GIAI BAI TOAN ,
Trong {5} trinh bay loi gidi téug quat cho bai tosu khéug &n dinh nghitm trén
khdng gian Hinbert rit phite tap va khdvg tign igi ap dung thye t6. Dudi div, xuilt phit

tir ¥ nghia vat 1§ thue t8 cda biai loAn s& trinh bay mot 107 gili ngin gou va don gin -

hon. Viés gidi bai tod: dwpe tifn hzph nhr sau:
A1 P Lo _

1 Trén wdi doan {1z, tierd 1 = 55, gin toe dao deng déng da dwge xip % tuyén
tinh vi ham néi suy diek chuvdn dwos chon theo tidn ehufn chon {1.:) (1. d) { -4) va
phdi cé dang dop gifin nhit.

2. Pua vio thoag sf thav (461 ¢ 43 thong qua nd o6 % dat duge nghigm &n dink

Vs(f)s 38{“ !10ng 83 eic nghbifm khi di suo cho ey sai leck Lét qud phii twong duong

voi do sai léch cfla thong tin vac hap 43

fv vi pbAn déu sy &
s tiv ban diu khking 3
ém dau va didm cud: hv\

Tr& nghidn ciu &vh huwdeg ohe
irirdgng hop 3 = {1de 13 frmauny hop
thdy frén hiing ghi dao déng thwdmg ehon
V& che dao dong rit véu toe 13 ¢é ihd chon difu kign @

fzgi’&if_‘zm tn w8l
w31 Nhin xét
i? tEong ing,

Cf"
"-’-l

1{'(0) = 1'1.(*;‘) = 0 ’ (2.1)

Tréea [ti-is 6]y chon gia 6c dao dormg ddt a(t) e6 dang tuyée tinh:
g — t i f— 4.1

o) = u(t) = gi_g — + (2.2)
: : hi hi
véi - Chg = e Uets ok = aftkl

! ‘ a® . "
v{1) = —— ult); alt} = —— ufs L1
J o t.

. ) ” ug(_{\l - u,r([), ” < 3 | | (12) :

3. Dao ddong dong ddt 12 mot sy giad phonc ning loyng Iéu hito han, van t8c va -




:ﬂé}’ tich phiv hai Hn in ob ?

Ly — 037 (£ — 13187 iy~ Lo gy
ul(t) = mpan el oy TN BT DI (2.3
8h; dhi -~ b ]
. {5 -1 (=t o~ i gy — .81,
To) = () = g S g (T R T ¢ W
2hi hT] By 6 S

- trong d6 A, B dwge xde dinh tir didu kien {(12) tai t = iy, tii

A = gial — 61_111%,/{5; B = uj - fSih?/&

SF dung dHeu kidun (14} doi hdi {1} = u(l) Lien te tai i(i=1, n — 1) vd didu
kign bitn (2. 1) thu dwge hé phawong trivh ’

Ag = Hug : (2.5)

trong d6: & = {64, ..o, G0.1)T 5 ur = {uz, ier, unag)7?

hi+ h
_....._..?;. -E.z_ 0 P . 0
3 8
L bathy W 0
6 - 6
= : + '
A 0 _.Eg’.. M . e . 0 b
g 3 ’
ve s . i}
’ hn- -
o 2 0 . et ha 1 4+ ha
31 3
1 ( i 1) 1
—_ e e . . 8
hi hi hz 3
S (i_hzwﬂ_) , . 0
H = h2 hi b2 {2.8)
. 1 i 1
)i 0 4] PR (-— "—-*—-) ————
hn_t oo by J

Vi wa lrdn A déi zdéng vad o6 duong cobéo chinh 104l thue sir nén A 13 ma trin
sde dinh duwong, do d6 hé {25} cé nghitr duy phil: 6=101,..,0n01)

X& phifm bam:

"

&

25




fl‘t_,'ng ibp cﬁc ham b 18n tai 430 bam elp bai binh phwong khd tich Yg théa mén disu
kign (1.2) voi § = @: oo
Khi d6
., _ q

- - \ o . T . )
Flg — u)= f e = =Pl = 7o) = 2l — W | - J'(é - wud] =

) N tk
R CED W IERR
S K= tkeg
vi 'u‘! = gonst trén ['i.g, 1] nen
. . |
t ,
HgdﬂzF@)”Hﬂ—QE:Cﬂg—wi = F(g) ~ F(w) |
tka1
k=]

Do &6 : F(m) = F(g) — Flg - w) < Flg)

| Nhu vay ham o{f) xéc dinh theo (2.4) 1Am cye 1¥n phiém bam (2.7). C6 thd djnh
" nghia uft) la bdm nhiv gik tri tai che mdc Ik che gia tri cho trude va lam cve tidu (2.7)

. Xét trwong hop che gia tr] fai ede mée tx khong chinh x4c ma c6 mdt sai s 8 niao do6
(83 > 0). Trong treong hop ndy, vige xfy duug ham t9i cac mée tx nhin git tri @% gin

. ede gia tri 44 che v&1 mdt ding diéu di hon cho sai 8¢ trong binh !4 bé nhéi s ¢ ¥
nghia thge t&. Ham u(i) 1am cye tidu (27) va ¢6 rang bude (1.3) c6 thd dwa v& bai toéin
cie tri tu do: |

T N ‘
Fafu) = jﬂ I u{t) Fdt + « E [u{t) = vg)? — min , (2.8}
0 k=1 ’

v _lhan;l 86 @ zdc dinh (& phuong teinh d¢ 1@ch ban q2u:

™
” I - 4 g
ple) = j# [w(tx). ~ ui]* = &2 (2.9}
savwcal
k=1
Ap dung dinh 1§ Euler, san ;mdl 30 bign 481 b duoge:
' (A sHH*w = Hu {210}
Sau cling gie Jint cdo ok i tal w0t oo {ul;,,-. ., Byo1) A% zly dyog ham zdp
xi u(t) theo {2.3):
voT R e TR {2.11}

Ma tran cla bo (510; v ma trds cim duong cbéo, d§i stng x4c dinh dwong
nén ¢6 nghiem duy nhit. Vide gikl b3l iofn (2.9), {214), (2.11; r4t phtee tap. C6 hai cach
gidi quyéi nhu sau:

- 1. Chon @ = @ = 0oq® & day @ 4 L che tham sé xac dinh efn et vao dic didm
truegng thong tin ban dBe. Gia tr] « = @, chip nhan dwoe néa (2.9) dwoe thdéa min gin
dang. 8
2. S& dung pheong phip lip Nialon d@ tim ngbiém gin dang cta (2.9).

Sau 46 dng voi mbi gid trj %, sit dung bifn ddi Householder [3,56] duwa hé (2-10_)_

v& he¢ ba duwong chéo ddi xtng va sit dung phuong phap kh& dudi vai sg phép toan
bing ¢Ap ma tran ke (2.10) 42 giai.
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Uae cong thire 12.23, {2 %), {24} cho phép xde dinh cae gia tri afp xi ofa dieh

huwdn. van lGe, gia tde dopg dAl el che didm Lkhdng phil 12 ditm wée die trmw ’

-___k{L = g, n) e 13 48 cko phép chinh ¥ ¢he o6 ligu 1y che ditm do diic fruing vé oiC

Cigm do chch ddn vED buse At Lh&ﬂg thay déi. Trong vde bal lofn xac dink phin ung
'é"ﬁ‘g trinh, xky deng mdt 40 phd niing lugng, phd tic dong dong adt v. Vaverihum‘g chi
frodunyg che 88 lién d4 Juoce {'J:m'sh ly:

S  §3. Vi DU MINH HOQA

- MNoi suy vi tinh dso bam dén edp hai efia ham Rtinge‘tl'én doan [ ,1] lheo cflc
il trf ehinh xdc tain didm cdeh d2u whau n = 100. Thi tu tinh fodn nhw sau '
1. Theo cdc gia (ri ham Runge duoe {inh chinh xé4c (81 n diém edch dén whau tinh
4n t8e v{t) {troong hop & =106) :
2. Sai sf giftz gl iri chinh wdc vri(t) va gis tri tinh todn v() 13 co s& @&
ia tde alt) (tnmng hop & = 0)

tiuh

Bisg 1
, Gig el chiuﬂh Xfe Gia. tri tinh toin
Mée
Van tde Gia ide Vin e Gia toc
0.0 6.00 ~ B.60 (.60 - 49.9786
8.1 ~ 3.2 — 640 — 3.19894 — £.40937
0.2 — 2.5 12,50 -5 12.5013
0.3 — 1.49012 8.37506 — 1.42612 8.37532
8.4 — 0.80 © 4.4 — 0.709595 4.40001
05 o 0.473524 2.32882 475024 2.32891
6.6 — (.30 1.80 — 930000 1.29999
07 - 0.19935% 0.748420 — 0.15¢358 0768415
0.8 — 135408 04723 — £.138408 0.478321
e.y ~ 05356510 0.911557 — 0.0855539 9.511331
i — 05735845 0.210514 - L0648

114 ¥
sRng L

dhn

43§ ela van i8¢, gia 16s Th:

ra che gl irl tink, togn jai 1

ety

Pvaily ~ (U]
max - s

1€ 1,1 Povn(t) |
Pap(it ~ aft} i

| anit) |

CAE [ 1,1

§4. KET LUAN
rgia tae dao &@ng dimg

il i cac bing ghi dich chuy®n ghi nhin duwge (rovg che tvin dng A8t dwdl dang bal
Cdodn khong Bn dinh nghitin 68 cho phép thw duoc nghitm Su dinh doy ohit xdp 11 16t

1. Vide dEt béi toan khbdi phue Iai che biing

gii vin (de,

e




‘vé1 mghigm thue vé ki giki bal todw

bing cae phuong p!

.

vh cAn gudm 30 Thu

. ,Af!“\ k,.a‘—_ 3 :
C‘."I?li"d'(}l“‘}_{ d&t va tinh to% khaﬁg (Lar Lhc cac vowg tI'ilﬂl \9._',

khae rnhail tTor
dung nhw! xay ¢ \
“va pid tde dong dol.

i&n cOag irinh vev..

Bia chi .. S  Nhdn sgiv 41011086
Vién Khoa lbye ki thugr wcdy dza ng oo b - '
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