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LOI NOI PAU

"Todn moi truong" la tén goi ngdn gon ciia viéc g dung todn hoc dé mo
hinh hoa va dé gidi cac van dé ndy sinh trong nghién citu moi tricong.

Thong thiuong, twong tue nhue nhitng bai todn thiee nghiém khdc, bai todan moi
truong cé 2 yéu cau co ban sau day :

I. M6 ta hién trang (tinh va dong) ciia méi truong dang dicoc xem xét.

2. Tim cach xit ly thich hop, tiét kiém dé dua mét méi truong vé diéu kién

mong muon (cang gan diéu kién ly tuong cang tét).

Vi yéu cau thir nhat c6 2 phwong phdp tiép can:

+ C6 thé dung cac phuong trinh Vat ly - Todn dé mé td hién trang (tinh hodc
dong) cua moi truong, khi dé hién trang dwoc mé hinh hod thanh bai todn dé cé
diéu kién bién (tinh) hodc c6 diéu kién ban dau (déng) hay bai todn hén hop (phu
thuéc ca khong gian lan thoi gian).

Ciing c6 thé cé thém nhiing rang buéc (diéu kién) doi véi timg thuc trang
duoc xét nhue nhitng tham sé cua bai toan.

+ Nhiéu triong hop nho thiee nghiém quan trdc ta c¢é nhiing bo s6 liéu mo ta
thuc trang cua moi truong theo vi tri khong gian va tai timg thoi diém. Tir nhitmg bo
s6'do tim kiém dur bao thich hop cho tuong lai va diéu chinh cdc yéu té' (néu cé-thé)
cho phit hop vor yéu cau. Dang nay thuong gap trong cdc bai todn vé die bao.

Yéu cau thit hai la tim cdc phuong phap gidi t61 v (theo mot nghia hay mét miic do
phit hop) dé diéu chinh qua trinh dién bién cho phit hop yéu cau nhdt la tinh bén vimg
(theo nghia réng) cua van dé moi truong va kinh té'xa hoi.

Voi cong cu tinh toan hién nay, lop cac phwong phap giai bai toan thuc
nghiém noi chung va bai toan méi truong néi riéng ngay cang dugc mo rong, tuy
nhién vé mat Todn hoc tuwu trung van thuéc cac nhém bai toan vé phiong trinh vat
Iy - todan va xu ly cac so'liéu thue nghiém. Bai toan die bao van la mét bai toan dé
gdp phai sai so lon- thuéc nhém cdc bai toan dige dat khéng chinh va phdi cé cach
tiép can riéng theo dang chinh - sita timg buoc trong qua trinh giai (phiwong phap
gidi cdc bai todn ddt khong chinh).

Trong viéc giang day tai cac triong Pai hoc, Bé Gido duc va Dao tao quy
dinh chwong trinh khung (16 thiéu cho nganh Coéng nghé - Méi tricomg) ngoadi cdc
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) con c6 mon hoc: “Todn img

kién thitc toan hoc dai cuong (dai 56, giai tich,...
dung trong moi truomg " voi thoi hiong 3 dvht = 45 tiét gidng
Cuon sach nay mot mat dap ung yéu cdu giang day, hoc tdp mon hoc noi
cde mo hinh va phiong
phdp giai nhitng bai toan maoi truong thiong gap trong thice tién. Vi vay, co lh[
diing lam sdch tham khdo cho sinh vién, can bé ky thudt, can bo nghién ciau trong ﬂ'nlt
vite gidi cdac bai toan moi triomg va ca trong linh vite Todn tmg dung noi chung. '

trén, mat khdac con trang bi mot so kién thitc réng hon vé

Chuing t6i coi doc gia la nhimg nguor dd co i kién thire co ban cua to u,;
hoc gidi tich, (phdn dao ham va tich phan ham nhiéu bién) dai s6'(Phan dai ciong)
thuéc chiong trinh Pai hoc ciia cdc nganh Toan, Ly hoa, Khi ticong thuy van, cor j._
nghé va moi truonmg... va cac nganh ky thuat. ’

Dé tién theo doi mot so phan chiing t6i ¢é nhac lai tom tat vai khadi niém fl/*
thiét trucc khi di vao noi dung chinh. |

Vdi yéu cau néu trén, noi dung cuon sdach co thé chia lam 2 phan chinh h.
Phdn thit nhat trinh bay cdc kién thitc todn hoc (ké cd phuong phap mé hinh hoa f{;
phuong phdp gidi) can thiét. Phan thit hai trinh bay cac mé hinh toan hoc che
nhitng bai toan méi truong. Ngoai ra trong phu luc trinh bay mot sé van dé dé. .',“,t |
doc c6 thé tim hiéu sau va rong thém mot 56" co so, cdach gidi quyét van dé
khong néu trong phan chinh dé tranh sw cong kénh, mat tap trung ctia mot cu; on
sach mang tinh gido khoa.

Cdc vdn dé vé moé hinh toan trong hach toan kinh té méi truong ban doc co
thé xem, chang han, @ [19]. .

Nhimg khdi niém vé quy hoach tuyén tinh, ly thuyét xdc sudt thong ke, ly thu 5t 1ro
choi va img dung trong bai toan kinh té'lién quan cé thé xem, chang han, & [20].

Vin dé duoc dé cap trong cuon sach tuy khong moi va da dugc xem xét ti
nhitng géc do khdc nhau trong nhiéu tai liéu nhung duci dang tong hop theo yéu
cdu dé ra J day van la rong va chia nhiéu tién 1é. Vi ly do dé va trinh dé ¢
gid nén cuon siach khong thé tranh khoi nhitng khiém khuyét. Vi mong mue
sdch la mot thie nghiém duge sit dung chdc chan sy giiip dé, tao diéu k

nghé va Moi triong phong Dao tao nha truong GS. TS Nguyén Tadn
Pham Van Chéng, PGS. TS Bui Quang Diéu, PGS. TS Hoang Ngoc
Phan Manh Toan la nguon déng vién, khich lé to lon déi vai tdc gid.
Tdc gid chan thanh cam on Hoi dong tham dinh da gép nhitmg ¥ &

cam on Nha xudt ban Khoa hoc va Ky thuat da cho in va xudt bdn cuén
BEYS

Tdc gid
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LOI NOI PAU 3
CHUONG I: LY THUYET TRUONG

§ 1 - Trudng vo huéng, truong vécto 9

Trudng v6 huéng, mat mitc. Truong Vécto Pudng siic. Gradient (grad) cla
truong vo6 hudng. Toan tir Haminton. Cong thitc Oxtrogradxki Divergence
(div). Cong thirc Stokes.
§ 2- Cac truong dac biét. 14
Truong thé€ — Truong Solenoid (truong 6ng).
§ 3- Mot vai img dung. 16
Phuong trinh lién tuc. Phuong trinh co ban vé chuyén dong cla chat 16ng ly
tudng. Phuong trinh truyén nhiét.

CHUONG II - KHAI QUAT VE CAC PHUONG TRINH VAT LY
—~TOAN THUONG GAP

§ 1- Phan loai 21

Phuong trinh loai hypecbolic. Phuong trinh loai parabolic. Phuong trinh loai
elliptic. Dang chudn tac.
§ 2- Phuong trinh loai hypecbolic

Phuong trinh cac dao dong ngang, bé cia day. Phuong trinh dao dong doc

25

cua thanh va cta day. Dao dong ngang ctia mang. Diéu kién ban dau va diéu
kién bién. Cong thirc Dalambe.

Phuong phép tach bién cho phuong trinh dao dong cuia day.
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§ 3- Phuong trinh loai parabolic.
36
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nhiét trong khong gian. Bai todn bién. Nguyen 1y gid tri cuc dyj | b

phdp tach bién cho phuong trinh truyén nhiét.

Bai todn tuyén tinh vé lan toa nhiét. Phuong trinh Khuéch tin. B

)
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§ 4- Phuong trinh loai elliplic.

?

Phuong trinh Laplace. Phuong trinh Poatxéng. Phuong trinh Laplace trong |
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toa do cdu, trong hé toa do tru. Mot s6 nghiém riéng cua phuong ; }.
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Laplace. Ham diéu hoa cua ham giai tich bi€n phitc. Phuong phip tich ;s
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cho phuong trinh Laplace, tich phan Poatxong.

CHUONG III - GIAI PHUONG TRINH PAO HAM RIENG
BANG PHUONG PHAP SAI PHAN.

§ 1- Sai phan hoa cdc bai todn b ciia phuong trinh eliplic. 4
Bai toan bo Dirichlé. Cac bude chinh trong sai phan hoa bai toan bd Dirichlé,
Thi du — Bai todn bién Noman. Sai phan hod diéu kién bién.

§ 2- Phuong phip gidi hé phuong trinh sai phan ciia bai todn by phuong trinh eliplic. 56

§ 3- Su hoi tu clia bai todn by sai phan clia phuong trinh eliplic 69
§ 4- Sai phan hod bai todn by ciia phuong trinh parabolic. 7
§ 5- Su hoi tu va su 6n dinh clia bai ton sai phan clia phuong trinh parabolic. 81
§ 6- Giai phuong trinh Hypecbolic bang phuong phép sai phan 88
CHUONG IV - PHUONG PHAP NOI SUY

§ 1- Bai todn noi suy t6ng quat P
§ 2- Cong thic noi suy Lagrange. »
’ : : 97

§ 3- Xay dung cic cong thitc noi suy bing sai phan.
§ 4- Ham Splaino. iy

CHUONG V - PHUGNG PHAP TINH DAI SO TUYEN TINH

: 103
§ 1- Céc khai niém va cac ky hiéu co ban 06
§ 2- Phuong phip Gaoxo 18

§ 3- Phuong phép khaletxki




§ 4- Phuong phap khai can bac hai
§ 5- Phuong phip truc giao

§ 6- Tinh dinh thitc

§ 7 - Tinh ma trdn nghich dao

§ 8- Phuong phap lap don

8 9- Phuong phiap Zayden

S 10- Mot s6 phuong phap tinh gia tri riéng va vecto riéng

CHUONG VI - LY THUYET XAP XI VA CAC UNG DUNG

§ 1- Xap xi 16t nhat trong khong gian tuyén tinh dinh chuan.

§ 2- Xap xi déu tot nhat.

§ 3- Pa thiic phuong sai bé nhat. Xap xi trung binh binh phuong.
§ 4- Trudng hop dung co sd dai s6.

§ 5- Trudng hop ding co s& luong gidc.

§ 6- Da thitc phuong sai bé nhat ctia ham hai bién.

§ 7- Mot s6 (g dung clia phuong phap phuong sai bé nhit.

CHUONG VII - MOT SO BAI TOAN THUONG GAP

§ 1- Bai toan khuéch tan, bai todn thé.
§ 2- Su khuéch tan may.
§ 3- Cic phuong trinh dich chuyén va khuéch téan.

PHU LUC I : CAC PHUONG PHAP GIAI GAN PUNG TONG QUAT

§ 1- Nhitng bai todn tuyén tinh.

§ 2- Phuong phap xap xi lién tiép.

§ 3- Phuong phép thay phuong trinh bang phuong trinh gin diing.
§ 4- Phuong phép binh phuong t6i thiéu (phuong sai bé nhat).

§ 5- Phuong phap Niuton (ti€p tuyén).

§ 6- Phuong phap dudng déc nhat.

§ 7- Phuong phép Ritz.

117
120
121
124
126
130
132

143
145
153
157
172
178
180

197
201
203
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§ 8- Phuong phap Bupnop — Galoockin.

PHU LUC II - DAO HAM TRUNG BINH TICH PHAN
§ 1- Pao ham trung binh tich phan.

§ 2- Vai khdi niém, phép toan b tro.

§ 3- Giai mot s6 bai todn bién c¢6 nghiém khong tron.

PHU LUC III - MOT SO Vi DU VA CAC CHUONG TRINH GIAI
TAI LIEU THAM KHAO CHINH




