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Phién ban: 2020.1.0

Muc tiéu: Cung ce‘ip cho sinh vién nhitng kién thtic co ban vé chudi » bhuong trinh vi phén va
phuong phiép toan tir Laplace, Trén co s d9, sinh vién c6 thé hoc tiép cac hoc phén sau vé
todn ciing nhwr cic mén ky thuit khac, g6p phén tao nén nén tang todn hoc co ban cho k¥ su
cac nganh cong nghé.

Objective: To provide the knowledge and calculation skills on infinite series and basic differential equations,

one-sided Laplace transform, o Jormulate Mathematical Joundations for students of technology majors,
providing mathematical tools Jor students.

Ngi dung: Chudi s6, chudi ham, chudi [y thira, chudi Fourier, phuong trinh vi phén cp I,
phuong trinh vi phan cap II, h§ phuong trinh vi phén cap I, phuong phép toan tir Laplace va
vén dung vio viéc giai cdc phuong trinh vi phéan cdp cao va hé phuong trinh vi phan. Giéi
thi€u mt s6 mé hinh todn.

Contents: Infinite numerical series, series of functions, Fourier series, first-order differential equations, Second-

order linear differential equations, first-order systems of differential equations, Laplace transforms, some
models and modelling of technical problems.
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2. MO TA HQC PHAN
Mén hoc niy nhim cung cip cho sinh vién nhitng kién thirc co ban v& chugi, phuong trinh vi

phén va phuong phép toan tir Laplace.

3. MUC TIEU VA CHUAN PAU RA CUA HQC PHAN
Sinh vién hoan thanh hoc phin nay cé kha ning;

M CBR duwoc phin
| i /(‘::“}:)R M ti muc tiéu/Chudn ddu ra ciia hoc phin bd cho HP/ Mire
| e aé (I/T/U)

| [2] I [3]

Mi Nim vifng dwgc cic kién thire co ban ciia vé chudi, phuong

trinh vi phan va phwong phip todn tir Laplace
| ML1 | Nim vimg cic khdi niém co bin. K

Ml1.2 C6 kha ning van dung kién thirc ds hoc dé giai céc bai tip lién

quan tGi ndi dung mén hoc.

|

|
1 M2 | Cé thii dd lam viée nghidm tic cling ky ning cin thiét aé |




CBR dwogc phin
M ta myc tiéu/Chuin diu ra ciia hoe phin bo cho HP/ Miic
a4 (UT/U)

Muc
tiéu/CPR

L lam viée ¢6 higu qua
L M2.1 Co ky ning: phan tich va giai quyét vén dé bing tu duy, logic | TU

chit chg; 1am viéc doe 13p, tip trung.

M2.2 Nhan dién mét sé vin dé thyc té c6 thé sir dung céng cy cua | ITU
chusi, phuong trinh vi phan va phuong phép todn ti Laplace
dé gidi quyét.

M23 Théi 46 lam vige nghiém tic, cha ddng sang tao, thich nghi véi | IT

moi tredmg 1am viéc ¢6 tinh canh tranh cao.
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5. CACH DANH GIA HQC PHAN

PR Phwong phip dénh gig cy | . CBRawge | Ty |
biem thanh phan thé Mo ta danh gid trong
1] [2] 13] [4] (5]
Al. Piém qu4 trinh ™ Dinh gid qu4 trinh 30%
ALLBiitiptrénlopvi | Tw lugn ML1.1, M1.2,
[ bai tip v& nha M2.1, M2.2,
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Al.2. Thi gitta ky Ty lugn

M2.3 1 ‘,

A2, Piém cubi ky A2.1. Thi cudi ky Tu ludn

MI1.1, M1.2, 70%
M2.1, M2.2,
M23

* Diém qua trinh ¢ duoc didu ch
hoc tdp. Diém chuyén cdn va diém
Vién Todn vmg dung va Tin hoc cit

3
A

Bdch khoa Ha Ngi,

6. KE HOACH GIANG DAY

inh bang cdch cong thém diém chuyén can, diém tich cuc
tich cire hoc tip co gid tri tir =2 dén +2, theo qui dinh cua
ng Quy ché Dao tqo dai hoc hé chinh quy cvua Truong PH

}7 5 N CBR | Hoatdlng | . sénh
Tuin Néi dung hoc day va . c
A 1y gid
| phan hgc
}_ [1] [2] [3] [4] [5]
1| Chuong 1. Chudi (11L.T+ 11BT) MIM2 |- Gigi Al
. A L ox g thigu A2
1.1 Dai cuong vé chudi sé -
- Céc khéi niém: Chusdi s8, s6 hang tépg quét, téng }{?C, tai
riéng, phan du, chudi héi ty, phin ky, tong ciia liéu,
+00 cach
chudi héi ty. Cha y: Phai c6 vi du chudi Zaq". hoc,
n=0 - Giang
- Diéu kién &t c6 dé chudi hoi tu (co chitng minh). bai
31
Chii §: Phai ¢6 vi dy chudi Y ~.
n=l n
- Céc tinh chit co ban cia chudi s8 hoi tu (hoc sinh
tr doc chimg minh)
1.2 Chudi s6 dwong
- Dinh nghia chubi s duong
- Cécdinh 1y so sinh 1 va 2 (ching minh dinh ly
1, hoc sinh tir doc chitng minh dinh ly 2)
- Céc tiéu chudn héi tu (tiéu chuin D’ Alambert,
Cauchy, tich phan) (Chimg minh tidu chuin
D’Alambert, hoc sinh tw doc chitng minh 2 tiéu
< 1
chudn con lai). Chi y: Phai ¢6 vi dy chudi Y —.
n=1 1
2 |13 Chudisécosé hang véi ddu bét ky M1,M2 Al
- ’Chuéi c6 din bit ky: céc khéj niém hdi ty tuyét A2
d6i, ban héi ty. Dinh 1y vé chudi sé héi tu tuyét d6i
(hoc sinh tir doc chitng minh)
- Chui s dan déu: dinh nghia, dinh 1y Leibniz (6
chitng minh)
- Cdc tinh chilt ciia chudi s6 hoi tw tuyét déi. Tinh
chat doi thir tir va tich hai chudi (hoc sinh tu doc
chitng minh) ]

b1}



1.4 Chudi ham

- Dinh nghia chudi ham, mién hoi tu cta chudi
ham (héi tu diém), téng ciia chubi ham

- Sy hdi tu déu cia chudi ham: dinh nghia, tiéu
chuin Cauchy, tiéu chuin Weierstrass (khong
chirng minh)

- Ciéc tinh chét ciia chudi him hoi tu déu: tbng 13
ham lién tyc, tich phan, dao him dudi tng (hoc
sinh tw doc ching minh hai tinh chét cuéi)

M1M2

Al
A2

1.5 Chudi luy thira

- Dinh nghia chudi Iuy thira: dinh ly Abel (c6
chimg minh), khoang va mién héi tu

- Céc tinh chét ciia chudi luy thira: chudi hoi tu
déu, tong I3 ham lién tuc, tich phan va dao ham
dudi tdng (hoc sinh tir doc chimg minh). Phin ap
dung dé tinh tng mét sé chudi (chi néu mét vi dy,
hoc sinh tu doc)

- Khai trién ham thanh chudi lu thira (Chugi
Taylor, Maclaurin). Céc dinh 1y ¢& ham khai trién
dugc (khong chimg minh)

MI,M2

Al
A2

- Céc khai trién ciia mét s6 ham sé so cp co ban.
Ap dung d¢€ tinh gin ding gid tri ctia ham, tinh gén
dung tich phan xac dinh (hoc sinh tir doc)

1.6 Chudi Fourier

- Chudi lugng gidc, chudi Fourier

- Diéu kién dé m¢t ham khai trién duoc thanh
chuoi Fourier. Pinh ly Dirichlet (khong ching
minh)

MI M2

Al
A2

- Khai trién Fourier ham chiin, ham 1¢ tudn hoan
chuky 27,

- Khai trién Fourier ham tudn hoan chuky 27,
chu ky 2/ gi6i thi€u khai trién Fourier ham trén

[ a, b].

Chwong 2. Phwong trinh vi phin (11LT+ 12 BT)
2.1 Khéi niém mé ddu

- Dinh nghia phuong trinh vi phan (PTVT), clp cita
phuong trinh, nghiém cta phuong trinh (PT)

2.2 Phwrong trinh vi phan cép 1

- Pai cu'ong‘vé PTVP cép 1: dang, téng quat cua
PT, dinh Iy vé sy ton tai va duy nhét nghiém .
(khong chitng minh), bai toan Cauchy, nghiém téng
quét, nghiém riéng. Gi6i thiéu mét vai ing dung
thuc t€ cia PTVP cdp 1.

M1M2

Al
A2

- Céc PT khuyét y, khuyét x
- PT bién 58 phan ly

Mi1M2

Al
A2




- PT thuéin nhit (déng cép)
- PT tuyén tinh

- PT Bemoulli

- PTVP toan phan

2.3 Phuong trinh vi phan cip 2

- Dai cuong vé PTVP c?ip 2: Dang téng quat, dinh
Iy vé sur ton tai va [duy nhat nghiém, bai toan
Cauchy, nghiém téng quét, nghiém riéng. Gigi
thiéu mét vai ing dung thyc té cia PTVP cap 2.

- Céc PT khuyét yva »', khuyét y, khuyét x

- PT tuyén tinh dang: y'+ p(x)y'+ g(x)= f(x)

PT thuén nhat: Cdc dinh 1y vé cu triic nghiém cuia
PTVP tuyen tinh cép 2 thudn nhét (chitng minh

dinh 1y dé din dén cong thic y=Cy, ()+C,(x)

Mi1M2

A2

|[_

|
[
|

|

|

|

||

-

THI GIUA KY : TU CHUONG 1 DEN HET
MUC 2.2 CHUGNG 2

- PT khdng thuan nht: Binh Iy vé nghiém téng quat
(hoc sinh tr doc chimg minh). Phuong phép bien
thién hang s6 Lagrange. Nguyén ly chong chat
nghiém

- PTVP tuyén tinh cip 2 cé hé sb khéng déi:

PT thuin nhit

Mi.M2

A2

- PT khéng thuln nhét véi vé phai f(x) ¢6 dang:
S(x)=e"P,(x)
J(x)=e™[P,(x)cos fx+ 0,,(x)sin fx]

M1,M2

- PT Euler (gido vién hudng din théng qua mét sé

vi du)

2.4 Hé phuong trinh vi phan cép 1

- Dinh nghfa dang tng quit, nghiém, dua PTVP
cép cao vé hé chudn tic va ngugc lai. Pinh Iy vé sur
ton tai duy nhét nghiém, Phuwrong phép khir (thé
hién qua mét vi du giai hé gbm 2 phurong trinh c6
hé sb khong déi dang don gian) (gido vién hudng
dan hoc sinh tw doc vi 1am bai tap).

MI1,M2

A2

Chuong 3. Phwong phap toan tir Laplace (SLT+
7BT)

3.1 Phép bién ddi Laplace va phép bién ddi nguoc
- Phép bién ddi Laplace (PBD), tinh chét tuyén tinh,
bang PBP Lapl‘ace clia mot s6 ham, ham sé lién tuc
tirng kiic, sy ton tai cia PBD Laplace. Vi du.

- PBD Laplace nghich dio, sir duy nhét cia PBD
Laplace nghich dio. Vi du.

MI1M2

A2

3.2 Phép bién ddi cua bai toan véi gid trj ban ddu

MI1,M2

A2

Nonl & _Loy



ddu, Vi du gigi PTVP tuyén tinh cp 2 v6i hé sé
hang s6

- H¢ PTVP tuyén tinh cAp hai, gi6i thiéu m hinh
todn

( - PBD ctia dao ham, nghiém ciia bai toan gid trj ban

F - PBD cita tich phn

15 |33 Phép tinh tién va phan thirc don gian MIM2 A2
- Phén thirc don gian tuyén tinh, phan thire don gidn
béc 2, bién ddi trén truc s .

- Giédi PTVP tuyén tinh cp cao (I6n hon hay bang
3) v6i hé s6 hing sé

16134 Pao ham, tich phan v tich cia cic phép bién | MI,M2 A2
dbi

- Tich chp cia hai ham, PBD Laplace ciia tich
chap

- Vi phén cia PBD

- Tich phén cia PBD

- Gidi PTVP tuyén tinh thuin nht cAp 2 v6i hé sé
bicn d6i (uhj thirc bac nhit)

- Gidi PTVP tuyén tinh cdp 2 c6 hé sé hing s6 véi
| V€ phai 13 ham lién tuc tirng khic

7. QUY PINH CUA HQC PHAN
(Céc quy dinh ctia hoc phin néu co)

8. NGAY PHE DUYET: .. 5‘/ 1/.2.62°

VIEN TRUONG
VIENTOAN UNG DUNG & TIN HOC

% Quany h



Dai hoc Bach Khoa Ha N oi Vién Toan iing dung va Tin hoc

BAI TAP THAM KHAO MON GIAT TiCH III
Nhém nganh 1 Ma hoc phan: MI 1131

1) Kiém tra gitta ki he s6 0. 3, Tu luan, 60 phut
N&i dung: Dén hét phuong trinh vi phan cip mot.

2) Thi cubi ky hé s6 0.7, Tu luén, 90 phit.

Chuong 1
Chuéi

1.1 Chudi sé

Bai 1. Xét sy hoi tu vA tinh téng néu c6 cla cac chudi sé sau:

a),gn(n-l—l) c)nZ=:1s1nn+1
9 9 9 = 1
— 4. d) Zln(1+—)
bttt = n
Bai 2. Xét sy hoi tu ciia céc chubi sé duong sau:
% 2n+ 3 © Inn o 1 1\
£ i
a),§14n+5 ) L EIEEY
oo n+1 < /1 1 00 n?
b g) E(——Sln—) ntl
= oo pl0 "
lem( ) h) nz;l on m) > (cos —)
n= n=2 n
-1 ) 2 -
) n§=:1 Ve—1) = n) P ueme
o 9 o 37 (n!)? o« enpl
_~ o
¢) n;zlnn ) nz;l (2n)! ) nz=:2 nn




Dai hoc Bach Khoa Ha Nai Vién Toan tng dung va Tin hoc

Bai 3. X¢ét sy hoi tu tuyst déi va ban héi tu cla cac chudi sé sau

)Tismn e) ;ﬁcos 1 1)2(;/1%
-1)"n o (—1)"! (=1)™lan

= & 0+ 100 ') 2+ )
d) "Z_: sin (7v/n? +1) h) i(—l)"(ggg—log)n 1) n;l;sm—

[o.0]
Bai 4. Cho chudi Z U, hoi tu, lidu c6 thé suy ra chudi >~ w2 ciing hoi tu? Van cau héi nay,
n=1

n=1
o0
néu thém gia thiét chudi > u, hdi tu tuyst déi.
n=1

1.2 Chudi ham sé

Bai 5. Tim mién hoi tu ciia cdc chudi ham s& sau:

=]

oo
a) Z

7;1 (.’132 1) e) Z 1) Z oy

foed) $2n +1

b) i i (n:c) f i n® + (-1)"

P g) né (:1: + %)n k)

T h)é(xn.i_inxn) Y ot

foyun nn+w

8
—

Bai 6. Xét sy hoi tu déu cfia chudi ham sb trén tap da cho:

TL

=) o0
2 S faf < g <1 Q5
n=1

R
n=1 w2+1)n,xe
o0 X1 /2z+1
n 1 d 3 — Lz e[-1;1
b) 5o, ol < ) S7(E) et

Bai 7. Tim mién hoi ty ciia cac chudi liy thita sau:

; (T;:-j)lx d) i Z—T g) 2 (sinn)z™

v Es(=)

3

-

9 %3 W 5 FH oy
X n+1\" © (@) ) 3wy an"z
c) n§1 (2n+3) z f) 7?;:1 (3n)!$ i > t



Dai hoc Bach Khoa Ha Nai Vién Toan tng dung va Tin hoc

~ = s 2 2 P e
Bai 8. Tinh tdng ciia cac chudi sau:

) 3 nan, 2 € (1) s ;1
a nz®, z € (—1; —  ze (-1
n=1 °) n§1 n(n+1) ze( )
o (_1)n+1 oo pdn—3
b —_— d —-1;1
),;(271—1)371 ) By T LD
Bai 9. Khai trién cac ham s sau thanh chudi Maclaurin
204+ 4 1 e) y=1 — 92
— — y=In(1+ z — 2z?)
a) Y .’L’2—3l’+2 C) 4 V4 — 2
1
b) y = zsin’z d) y= R f) y = arcsinz

Bai 10. Khai trién cAc ham sé sau thanh chudi Taylor (trong lan can diém z, tuong ng):

1

L
=4 b) y=sin—, zp =1 ¢) y=+/z, 2g=4
2r+3 70 3’

a) y=
Bai 11. Khai trién cac ham s6 tuin hoan véi chu ki T = 27 sau thanh chudi Fourier
a) y==1,z € [~ m; ] b) y=|z|, z € [ m;7]

Bai 12. Khai trién ham s6 tuén hodn véi chu ki T = 2 x4c dinh nhuw sau f(z) = |z| trong
khodng (-1, 1) thanh chudi Fourier.

Bai 13. Khai trién c4c ham s6 sau thanh chudi Fourier

A néul<z<l ar mnéu —rwT<z<0
= . b = .
2) f(z) {0 néeul < ¢ < 2] ) f(=) {bx nful<z<nw

¢) f(z) =10 -z, z € (5;15)



Dai hoc Bach Khoa Ha Noi Vién Toén ing dung va Tin hoc

Chuong 2

Phuong trinh vi phan

2.1 Phuong trinh vi phan cip mét

Bai 14. Gidi cac phuong trinh vi phan cip mét sau.

1) Céac phuong trinh khuyét:

a) y = %(y2 —1),y(0) =2

b) y+y=1
2) Céc phuong trinh phan ly:

a) y' =az%
b) 2y(z® + 4)dy = (32 + 1)dx

3) Cac phuong trinh thudn nhét:

y

X
a)y==+=41
) ¥y $+y

b) my’zxsing—l—y
x

4) Céc phuong trinh tuyén tinh:
4
/I — 4 7
3y - —y=4z
b) 2y +y =z
5) Céc phuong trinh Bernoulli:

y
a) Y+~ =2yt y(1) = 2

2 y3
b / - = —
)y+$y p

6) Céc phuong trinh vi phan toan phin:

a) (z* +y)dz = (2y - z)dy
b) (2zy + 3)dy = —y%dx

¢) z=(y) -y +2

D ¥+ () = 4

&) o +ere
d) 1+z+2yy=0

Y\ 2
2%/ (_) =1
c) 2y + -

d) (z +2y)dz — zdy = 0

)y =z—y
d) (2zy + 3)dy — y?dz = 0

c) oy +y = —zy?

d) ydz + (z + 2%y?)dy = 0

¢) e¥dz = (ze¥ — 2y)dy
d) (z%y? — z)dy = ydz



Dai hoc Bich Khoa Ha Noi Vién Toan ing dung va Tin hoc

7) Céc phuong trinh cin déi bién vi/hosic nhan dang:

a) ¥ = (z+y)* ¢) 3zy*y —y® = z,y(1) =3
P}y =Ltaz+y+ay f) (22y* - 3y*)dz = (3zy2 — y)dy
<) y_Ttry-—2 ’ ’ ’ '
V= —y+4 g y=zy+y —y'In(y)
d) (@*+ 1)y +2zy=1 h) 2y =y + z%sinz, y(n) = 0

2.2 Phuong trinh vi phan cp hai
Gidi céc phuong trinh vi phan cép hai sau.

Bai 15. Céc phuong trinh khuyét:

a) zy” + 2y = 1242 c) 2yy' = (v)?+1
p) {12 —ay =2, a) J Lo +aly) =y,
¥(0) =0,5/(0) =0 ¥(0) =1,4/(0) =2

Bai 16. Cac phuong trinh tuyén tinh he s6 hing:

a) ¥ =3y +2y=0 h) "4 2y + 2y = 8cosz —sinx
b) ¥ -2y +y=0 i) ¥ +y — 2y =z +sin2z

¢) Y —y= ere:- - i) ¥+ 3y — 4y = 200sin?

d) o' — 4y + 3y = (152 + 37)e2 k) ¥~y — 2y = ze” cos

¢) ¥ —y=4(z + 1)e= ) v+ 2y + 10y = 22e* cos 3z
f) v' =2y +y = (122 4+ 4)e* m) y" =3y +2y =e* +sinz

g) ¥ +y=2coszcos2z n) ¥’ + 4y = e* 4 zsin 2z

Bai 17. Phuong phap bién thién hing sb:

1
1+e=

a) y”—2y’+y=% b) ¥ =3y +2y =

Bai 18. Cac phuong trinh tuyén tinh c6 hé s6 ham sb:

a) 2z —z¥)y" +2(z — 1 ’—2y=—2biétnc’)céhainghiémriéngy1=1,y2=$
Yy Y

2zy’ 2 .
b) y" — xzﬁz-/l + = j{ 1= 0 biét né c6 mot nghigm rieng n=xz
gy -Li ¥ 2

x z2 2

'
2
d) Y t——z+y=-eYcosy (Goi ¥: coi z = z(y))
¥)? v



Dai hoe Bach Khoa Ha Noi Vién Toén ng dung va Tin hoc

2.3 Heé phuong trinh vi phan cip mét

Bai 19. Giai céc he phuong trinh vi phan sau

dz y

2) gz c) dy z
— =4y + 52 =
dz dt z—y
Y dz
T =Yy+52 — =y

b) { 4z DRE Y 1
E—-y—&z %_—x cosi

2.4 Ung dung chudi ham sé giai phuong trinh vi phan
Bai 20. Giai cic phuong trinh vi phan sau biéing phuong phap khai tridn chudi

a) ¥ +y=0 b) ¥ —2zy +y=0



Dai hoc Bach Khoa Ha Nai Vién Toén ting dung va Tin hoc

Chuong 3

Phuong phap toan ti Laplace

3.1 Phép bién déi Laplace va phép bién déi ngugc
Bai 21. Stt dung dinh nghia, tim bién ddi Laplace ctia cdc ham sé sau:
a) f(t)=t b) f(t) = e3+1 c) f(t) =sinhkt d) f(t) =sin®t

Bai 22. Tim bién ddi Laplace clia céc ham sé sau:

a) f(t) =+vt+3t d) f(t) = cos?(2t) g) f(t) = 2sin3tcos5t

b) f(t) =t — 2e3 e) f(t)=(t+1)°

¢) £(t) = 1+ cosh(5t) f) f(t) = 2sin (+ ) h) £(t) = sinh?(3¢)
Bai 23. Tim bién ddi Laplace ngugc cia cic him sé sau:

3 10s — 3

a) F(s) = ;32 c) F(s) = p e) F(s)= 258* 2
' 1 2 5 —3s

b P =12 4 (=22

3.2 Phép bién déi ctia bai toin véi gia tri ban dau
Bai 24. Giai céc bai toan gi4 tri ban diu

@ g g g =2 z® — 161 = 240 cost
c
2(0) = 2'(0) = 2"(0) = 0 z(0) = 2'(0) = 2"(0) = 2® =0

b) z® — 62" + 112/ — 6z = 0 4 ™ 4+ 82" 4 162 = 0
z(0) = 2’(0) = 0,2”(0) = 2 z(0) = 2'(0) = z"(0) = 0,23 (0) = 1
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Dai hoc Bach Khoa Ha Nai Vién Toan iing dung va Tin hoc

Bai 25. Giii cac bai toan gié tri ban dau

¥ =2zr+y "+ +y +2x-y=0
a) ¢y =6z + 3y ) V' +2'+y +4r—-2y=0
z(0) = 2,y(0) = 3 2(0) = y(0) = 1,

2'(0) = y'(0) = 3

' +2r—4y =0

r+2y+zx=0 Q) yV'—z+2y=0
b) {2~y +y=0 z(0) =y(0) =0
z(0) =1,y(0) =3 z'(0) = 1,7/(0) = -1

3.3 Phép tinh tién va phan thic don gian

Bai 26. Tim bién ddi Laplace ctia céc ham sb sau:

a) f(t) =t b) f(t) = e=? sin 3¢ c) f(t) = etsin (t + g)
Bai 27. Tim bién déi Laplace ngugc ciia céc him s6 sau:

) Fls) = 52 0 Rl = 2 X) Fls) = 5y

b) F(s) = m 8 F) = o ) F(s) =

) )= ot W PE =gt m Pl =

9 Fo) = ) Fls) = ) FO) = g

3.4 Dao ham, tich phan va tich ctia cic phép bién déi

Bai 28. Tim bién ddi Laplace ctia céc ham s sau:

a) f(t) =tcos?t ¢) f(t) = %ﬂt b) f(t) = coiht

b) f(t) = t*sin kt 21 1 — cos 2t
= i 1) =

c) f(t) = te* sin 3¢ ) 1) t ) £(®) t

Q) f(0) = (¢ - ey 8 f(t) = L ) f ==
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Dai hoc Bach Khoa Ha Nai Vién Toén ting dung va Tin hoc

Bai 29. Tim phép bién ddi Laplace nguge clia cac ham sau

1 §—2 1
a) F(s) = arctan S c) F(s)=In P e) F(s)=In (1 + —2>
52 +1 52 +1 e—3s
d) F(s)=In—=_" - ==
b) F(s) = 4 ) F(s) (s+2)(s—=3 D F(s) -
Bai 30. Giéi cac bai tosn gia tri ban dau:
o {8 =2+ =0 o J1+ @ =2 + (13t~ gz = 0
z(0) =0 z(0) = 0
b) tr” — (4t + 1)z’ + 2(2¢ + Dz =0 d ' -ty +y=2
z(0) =0 y(0) =2,4(0) = -

Bai 31. Giai cic bai toan gia tri ban dau:

; {m,,+z=f(t)‘ 6d6f(t):{cost, 0<t¢<2r

z(0) = 2'(0) = 0 0, t>2rm
" + 4z = f(t) 'y )1, 0<t<n
{x(O ) =2/(0) =0, ddof(t)“{o, t>n

" + 4’ +dz=f(t) |, )t 0<t<?
{ 2(0) = 2/(0) = 0 ddof(t)_{o, t>2

a:”+4:c+51:—f(t) . . _J1, 0<t<?2
9 {:c(O)—z’(O =0 ddof(t)—{o, t>2
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