Dai hoc Bach Khoa Ha No6i Vién Toan ing dung va Tin hoc

BAI TAP THAM KHAO MON GIAI TICH III
Nhoém nganh 2 Ma hoc phan: MI 1132

Chuong 1
Chuoi

1.1 Chudi sb

Bai 1. Xét sut hoi tu va tinh tong néu c6 clia cac chudi sb6 sau:
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Bai 2. Xét sit hoi tu clia cac chudi s6 duong sau:
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Bai 3. Xét sit hoi tu tuyet doi va ban hoi tu ciia cac chudi s6 sau:
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Bai 4. Cho chudi Y~ u, hoi ty, licu c6 thé suy ra chudi Y u? cling hoi tu? Van cau hdi nay,

n=1 n=1

o
néu them gia thiét chudi > u, hoi tu tuyet doi.

n=1

1.2 Chudi ham sb

Bai 5. Tim mién hoi tu ciia cac chudi ham sb sau:
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Bai 6. Xét su hoi tu déu ctia chudi ham sb trén tap da cho:
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Bai 7. Tim mién hoi tu clia cac chudi liy thita sau:

) 3 2 Dokt 2 > (sinn)e

n=1 n2 + 1 n=1 TL' n—1

< 1 (z—1\" x " = 3"+ (=2)"
b i e h r+1
>n21n2<x+1) )7;12"‘1‘3" )n;l n ( )

Bai 8. Tinh tong ciia cac chudi sau:
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Bai 9. Khai trién cac ham s6 sau thanh chudi Maclaurin

2r + 4 1 e) y=1 9.2
_ Tt - - y=In(l+z—2z%)
a) ¥ x?—3r+2 ©) ¥ vz
1
b) y = asin’x d) L f) y = arcsinx

Bai 10. Khai trién cac ham s6 sau thanh chudi Taylor (trong lan can diém z, tuong tng):

1 . T
= ro=4 b) y=sin—, xo =1 ¢) y=+/r, 3o =4
a’>y 2{E+3’x0 3

Bai 11. Khai trién cac ham sb tuan hoan véi chu ki T = 27 sau thanh chudi Fourier
a)y:l’,l’e(—ﬂ',ﬂ') b)’y:|[)§'|,[)’}€(—ﬂ',ﬂ')
Bai 12. Khai trién cac ham s6 tuan hoan véi chu ki T = 2 sau thanh chudi Fourier

a) f(z)=z,2€(-11) b) f(z) =lzf,z € (—-1,1)
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Chuong 2

Phuong trinh vi phan

2.1 Phuong trinh vi phan cap moét
Bai 13. Giai cac phuong trinh vi phan cap mot sau.
1) Cac phuong trinh khuyét:
5 =L b0 =2 ) 1= -y 2
b) ¥y +y=1 d) v*+ (v)?* =4
2) Céc phuong trinh phan ly:
a) y =’y ¢) Y +evtt =0

b) 2y(z* + 4)dy = (y* + 1)dx d) 1+z+a2yy=0

3) Céc phuong trinh thuan nhat:

/I Yy € Y 2
==4+-+41 / ) = _
a) y :c+y+ c)2y—|—<x>— 1
Y
b) :Ey’:xsmg—ky d) (z+2y)dx —zdy =0
4) Céc phuong trinh tuyén tinh:
a) y’—%y:élm? )y =z-y
x
b) xy +y =+ d) (2zy + 3)dy — y*dr =0
5) Céc phuong trinh Bernoulli:
a) y + % =%y y(1) =2 c) zy +y=—ay’
L2y
b) y oY= 3 d) ydz + (x + 2*y*)dy = 0

6) Céc phuong trinh vi phan toan phan:

a) (22 +y)dr = (2y — z)dy c) e¥dr = (ze¥ — 2y)dy
b) (2zy + 3)dy = —y*dx
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7) Céc phuong trinh can doi bién va/hosic nhan dang:

a) y = (z+y)? e) 3zy’y' —y’ ==z,y(1) =3

b)Y =1+z+y+ay f) (2zy? = 3y°)d = (3wy® — y)dy
, Tty -2 g) y=ay +y —y'In(y)

C)y_x——erél h) 2y =y + 2®sinx, y(n) =0

d) (22 + 1)y +zy=1 i) (2%y?* — x)dy = ydx

2.2 Phuong trinh vi phan cap hai
Giai cdc phuong trinh vi phan cap hai sau.

Bai 14. Cac phuong trinh khuyét:

a) vy’ + 2y = 1227 c) 2yy" = (y)* +1
b) (1—a?)y" —xy =2, Q) (I+a)y" +a(y) =y,
y(0) = 0,4'(0) =0 y(0) = 1,4/(0) =2

Bai 15. Céac phuong trinh tuyén tinh hé s6 hing véi vé phai c6 dang dic biét:

a) ¥y — 3y +2y=0 h) " +y — 2y =x+sin2zx

b) y" =2y +y=0 i) 4" + 3y’ — 4y = 200sin* x

)
)

)y — 4y + 3y = (152 + 37)e2*
d) v —y=4(z+ 1)e”
)
)
)y

c
i)y =y — 2y =xe*cosx

k) 3" + 2y + 10y = x%e ™" cos 3z

e) v —2y +y= (120 +4)e”

f) ¥+ y = 2cosxcos2z D y' =3y +2y=e" +sinz

g) ¥ +2y + 2y =8cosx —sinx m) 3y’ + 4y = €3* + wsin 2z

Bai 16. Cac phuong trinh tuyén tinh hé s6 hing gidi bing phuong phap bién thién hang so:

T T

e e
1" N/ /" —
a)y—y+y——$ c)y' —y o1

b) v’ —3y +2y =

1+e®
Bai 17. Cac phuong trinh tuyén tinh c¢6 hé s6 ham so:

a) (2o —2?)y" 4+ 2(x — 1)y — 2y = —2 biét n6 c¢6 hai nghiem rieng y; = 1,y = x

b) vy’ — + = 0 biét n6 c6 mot nghiém rieng y; = x
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2.3 Heé phuong trinh vi phan cap mét

Bai 18. Giai cac hé phuong trinh vi phan sau

(d (d

Y 5y 14z —
a) gx ) dt x—vy

z dy x
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Chuong 3
Phuong phap toan tu Laplace

3.1 Phép bién doi Laplace va phép bién déi ngudc
d) f(t) =sint

Bai 19. Sit dung dinh nghia, tim bién ddi Laplace ciia caAc ham so sau:
c) f(t) =sinhkt

b) f(t) = ¢!

a) f(t)=t
Bai 20. Tim bién déi Laplace ctia cac ham s6 sau:
a) f(t) =+t+3t d) f(t) = cos?(2t) g) f(t) = 2sin3tcos 5t
b) f(t) =t — 23 e) f(t)=(t+1)°
¢) f(t) =1+ cosh(5t) f) f(t) =2sin (t+ g) h) f(t) = sinh?(3t)
) F(s) = g

Bai 21. Tim bién déi Laplace ngudc ctia cac ham s sau
3

3.2 Phép bién doi ctia bai toan véi gia tri ban dau

Bai 22. Giai cac bai toan gia tri ban dau
—2" — 2 +x =% +® — 162 = 240 cost
z(0) = 2'(0) = 2”(0) = 23 =0

2(0) = 2(0) = 0

C>{

@ + 82" + 162 =0
z(0) = 2/(0) = 2”(0) = 0,2(0) = 1

{

2@ — 62" + 112’ — 62 =0

b)
{ z(0) = 2/(0) = 0,2"(0) = 2
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Bai 23. Giai cac bai toan gia tri ban dau

¥ =2r+y (2 +2 +y +2x—y=0
a) ¢ y =6z + 3y 0 Y+’ +y +4r—-2y=0
£(0) = 2,5(0) = 3 #(0) = y(0) = 1,
( 7/(0) =y/(0) =3
(2" + 22 — 4y =0
42y +x=0 Q) yV'—x+2y=0
b) ¢ /=y +y=0 z(0) =y(0) =0
z(0) =1,y(0) =3 [ 7(0) = 1,¥/(0) = —1

3.3 Phép tinh tién va phan thic don gian

Bai 24. Tim bién doi Laplace clia cic ham s6 sau:

a) f(t) =tle™ b) f(t) = e *sin3t ¢) f(t) = e'sin (t + I

4

)

Bai 25. Tim bién déi Laplace ngudc clia cac ham sb sau:

a) F(s) = Szi?)s f) F(s) = 253—4 k) F(s) = 53_—1552
me—S@ZQ 9 Fls) = 5 ) R = 5
) F(5) = S0 W P = 5t m) P =
d)ﬂ@=;§%ﬁ i) Fls) = 5 n%ﬂﬂzgéééz
@F@=5@+&&M) D) = s 0>”@=@ﬁ%5%ﬁ

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

Bai 26. Tim bién doi Laplace clia cdc ham s6 sau:

a) f(t) =tcos®t ¢) f(t):¥ h) f(t):cosh;—l
b) f(t) =t*sinkt 2 | | ot
c) f(t) =te*sin3t 10 = t i) f(t) = +

Q) 7t) = (= ey ) £ =
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Bai 27. Tim phép bién doi Laplace nguge ciia cac ham sau

1 5—2 1
a) F(s) = arctan B c) F(s)=In ) e) F(s)=In (1 + 3_2)
s24+1 s*+1 e 3
b) F(S) In 32—|—4 ) (S) n(8+2)(8—3) f) F(S) = 9
Bai 28. Gidi cac bai toan gia tri ban dau:
) tr" +(t—2)r +x=0 ) ta" 4+ (4t — 2)2’ + (13t —4)x =0
a c
z(0)=0 z(0) =0
b) te" — (4t + 1)’ + 22t +1)x =0 Q) ty —ty +y =2
#(0) = 0 y(0) = 2,4/(0) = —4
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