Dai hoc Bach khoa Ha No6i Khoa Toan - Tin

BAI TAP THAM KHAO PHUONG TRINH VI PHAN VA CHUOI
Nhém nganh: VN, VP, ICT  Ma hoc phan: MI1134 (E)

Chuong 1
Chubi

1.1 Chudi sb

Bai 1. Xét sit hoi tu va tinh tong néu c6 clia cic chudi sb6 sau:

a) nZ:)l w(n+1) c) nzzjlsmn—l—l
9 9 9 = 1
b) — 4+ ... d)zln<1+—>
) 10 + 102 Tt 10" + n=1 n
Bai 2. Xét sit hoi tu ctia cac chudi s6 duong sau:
® 2n+3 > Inn n?
a f il > 1 1
EoRTE Ry 95500
< /n+1\" o0 1 1 n2
b g) Z(——sm—) X (n+1
>n§1(71+2) n=2 \1 n ) ngl n+2
00 1 o nlo n3
il — o0 1
) %5 (15) b2 o ) $ (cost)
n= n=2 n
9 ;::1 (Ve=1) Y ;::1 n*8" ") =2 nln’n
x 2 . 37(n!)? < e"nl
P DI SEALL 0) 3 0
—hlnn =1 (2n)! —h nm
Bai 3. Xét st hoi tu tuyet doi va ban hoi tu ciia cac chudi sd sau:
< sinn o) (—=1)" S| ™2
a C [ — N
) n; n? ) nz::Q v+ (=1)" ? 712::2 o nt1
= (1) S — < (1)
b) n;z RO d) 7;1 sin (7T n? 4+ 1) f) 1;1 o
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oy el 0 S (i)

1100 PR NG
< nf2n+100\" x (—1)”lnn <1 . 7
h) n;l(— ) <3n—+1> i) ; 1) glﬁmn?

o o
Bai 4. Cho chudi Y u, hoi tu, lieu c6 thé suy ra chudi > u? cling hoi tu? Van cau héi nay,

n=1 n=1
néu them gia thiét chudi > u, hoi tu tuyet doi.
n=1
1.2 Chuéi ham so
Bai 5. Tim mién hoi tu ciia cac chudi ham sb sau:
& x R A X n
2) n;l (2 +1)" °) n;l x?n +1 b =
o sin(nx) > n* + (—1)" Lo (z(r+n)\"
b) 3 S p 3 p > (e
n=1 € n=1 n n=1 n
> (-1 " = 1 " S —nx
o > Y 9 % (o4 1) 0 3 ne
n=1 N n=1 n n=1
< 1 00 1 < (n+x)"
d h n 1 wrt
) ngl xn + 1 ) ngl (.ZU + 2711;71) ) n;l nn+x
Bai 6. Xét sut hoi tu déu ctia chudi ham s6 trén tap da cho:
e’e] o0 xn
a " |r| < g <1 c ——, T E€R
) n; 2| <q ) n; @+ 1)
o0 < 1 (2x+1\"
b "ol <1 — L rel-1;1
) S ) () eetu
Bai 7. Tim mién hoi tu clia cac chudi lity thita sau:
d — sinn)x
)n;l n? +1 )n;ln' 8) 7§1< )
< 1 [(z—1\" > a" > 3"+ (=2)"
b il e h r+1
) n=1 TL2 <.CE+1) ) nzzjl 2n+3n ) n=1 n ( )
< (n+1\" = (n!)? X 3 (n)?
C> nz::l (271/ + 3) o ) nz::l (3n)'x 1) n=1 (Sn)' A
Bai 8. Tinh téng ciia cac chudi sau:
) S (-1:1) P
a nz", x € (—1; —, vz € (—1;1
P c) n; nnEn " (=1;1)
00 ( 1)n+1 ) :L’4n_3
d , ve(—1;1
)n;(zn—ny ) 2y ve (L)
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Bai 9. Khai trién cac ham s6 sau thanh chudi Maclaurin

20+ 4 1 e) y=1 0,2
_ _ y =1In(1l+ z — 22°)
2) Y x?—3r+2 <)y V4 — 2?
1
b) y = asin’x d) ] f) y = arcsinx

Bai 10. Khai trién cdc ham sb sau thanh chudi Taylor (trong lan can diém o tuong ting):

1 . T
- — 4 b) y=sin—, xy=1 c) y=+x, xg=4
a>y 2(E+37$0 3

Bai 11. Khai trién cac ham sd tuan hoan véi chu ki T = 27 sau thanh chudi Fourier
a) y=x,x € (—mm) b) y=lz|, z €[ —mmn]

Bai 12. Khai trién ham s6 tuan hoan v6i chu ki T = 2 xac dinh nhu sau f(z) = || trong
khodng (—1,1) thanh chudi Fourier.

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

a) f(z) :{

A néul<ax<l ar néu —wT<x <0
. b) f(z) = )
0 neul<ax<?2 br neul<azx<nm

¢) f(z) =10 —z, z € (5;15)

0 nétu —Tt<ax<0 R : .
’ - " tuan hoan chu ki 27. Tim gia tri

Bai 14. Cho ham s6 f(z) = .
rz+1, neu 0<z <,

ctia chudi Fourier S(x) ctia ham s6 f(z) tai cac diém x = 107 va o = 12.
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Chuong 2

Phuong trinh vi phan

2.1 Phuong trinh vi phan cap mot
Bai 15. Gidi cac phuong trinh vi phan cip mot sau.

1) Céc phuong trinh khuyét (SV tu hoc):

1
a) ¥ = 5(y* =1),5(0) = 2
b) y'+y=1
2) Cac phuong trinh phan ly:
a) y = a%y

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

3) Céc phuong trinh thuan nhat:

x
a) y’:g—l———i-l
r oy

b) xy’:xsiny—i—y
T

4) Céc phuong trinh tuyén tinh:

4

a) Y — —y =4’
T

b) zy +y=+x

5) Cac phuong trinh Bernoulli:

a) ¥ +2 = a?yly(1) = 2
2 3

b) ¥ + -y = y_2
X T

6) Cac phuong trinh vi phan toan phan:

a) (22 +y)dr = (2y — z)dy
b) (2zy + 3)dy = —y*dx

o) x=(y) -y +2

d) y*+ (v)* =4

c) Yy +evt =0
d) 1+x+2yy=0

2
c) 2y + <g> =-1
T

d) (x +2y)dx —xdy =0

)y =x—y

d) (2zy + 3)dy — y*dz =0

c) vy +y = —wy?

d) ydz + (x + 2*y*)dy = 0

c) e¥dr = (ze¥ — 2y)dy
d) (2*y? —2)dy = ydz
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7) Céc phuong trinh can doi bién va/hosic nhan dang:

a) y = (r+y) ¢) 3ay’y —y* =w,y(1) =3

b) Y =l+z+y+ay f) (2zy* = 3y*)dx = (3zy® — y)dy
rT+y—2

Y= T g) y=ay' +y —y'In(y)

d) (a2 + 1)y +ay =1 h) zy’ =y +2*sinz, y(r) =0

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

Bai 16. Céac phuong trinh khuyét (SV ty hoc):

a) xy” + 2y = 1227 c) 2yy" = (v')* +1
b) { (1—a?)y" —ay =2, Q) { I+ a)y" +a(y) =y,
y(0) =0,4'(0) =0 y(0) =1,y'(0) =2
Bai 17. Cac phuong trinh tuyén tinh hé sé hang véi vé phai c6 dang dic biét:
a) y' =3y +2y=0 h) " +vy —2y =2z +sin2x
b) v —2y +y=0

i) 9" + 3y’ — 4y = 200sin® x
c) ¥ — 4y + 3y = (16x + 37)e™** N N
) ¥ —y —2y=uze"cosx

)
)
)

d) ¥y —y=4(x+1)e
: k) y" + 2y + 10y = 22" cos 3z
)

)y

e) v' =2y +y=(12x +4)e”
f) ¥+ y = 2cosxcos 2z D y' =3y +2=e" +sinz
g) v+ 2y 4+ 2y =8cosx —sinx m) y’ + 4y = €3 + xsin 2z

Bai 18. Céc phuong trinh tuyén tinh hé sé hing gidi bang phuong phap bién thién hang so:

x T

€ (&
" _ ot _ - c "
a) ¥ =2 +y=— )V Y=o

b) y — 3y +2y =
) ¥ =3y +2y T

Bai 19. Cac phuong trinh tuyén tinh c¢6 hé s ham sob:

a) (2r — 2?)y" + 2(x — 1)y — 2y = —2 biét n6 c¢6 hai nghieém rieng y; = 1,y =
2z 2 . . .
b) " — mfj_/ 1 + 2 j/_ 1= 0 biet n6 c6 mot nghiém riéng y; = x

vy oy 2
c /!
)y x 2 =z

2 S
(y_)3 + J —x+y=-eYcosy (Gai y: coi x = z(y))



Dai hoc Bach khoa Ha Noi Khoa Toan - Tin

2.3 Heé phuong trinh vi phan ciap mét

Bai 20. Giai cac hé phuong trinh vi phan sau

( d (d
—y:5y+4z R
a) %3: ) dt  x—vy
z dy x
— =4y + 5z — =
\ dx \ dt r—Yy
(dy (dx
b —x:y+5z 1 =Y
) gz 5 ) Y " 1
\ dz 4 \ dt cost
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Chuong 3
Phuong phap toan tu Laplace

3.1 Phép bién doi Laplace va phép bién doi ngudc

Bai 21. Sit dung dinh nghia, tim bién ddi Laplace ciia caAc ham so sau:
a) f(t)=t b) f(t) =¥t c) f(t) =sinhkt d) f(t) =sin’t

Bai 22. Tim bién doi Laplace ctia cdc ham s6 sau:
g) f(t) = 2sin 3t cos 5t

a) f(t) =+/t+3t

b) f(t) =t —2e*
c) f(t) =1+ cosh(5t)

D) f(t) = 2sin (t+ %) h) F(t) — sinh(3)

Bai 23. Tim bién doi Laplace ngugc ctia cdc ham s6 sau:

) Fls) = Q) Fls)= — Q) Fls)= g3
b) F(s) =5 - 5 D Fs) =

3.2 Phép bién doi cua bai toan véi gia tri ban dau
Bai 24. Gidi cac bai toan gia tri ban dau

@ — 162 = 240 cost
c
z(0) = 2/(0) = 2"(0) = 2 =0

) 33(3)—33//—:B’+$Ze2t
a
z(0) = 2/(0) = 2"(0) =0
b ® — 62" + 112’ — 62 =0 W 4+ 82" + 162 = 0
z(0) = 2/(0) = 0,2"(0) = 2

z(0) = 2/(0) = 2”(0) = 0,23 (0) = 1
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Bai 25. Giai cac bai toan gia tri ban dau

¥=2xr+y
Yy =6z + 3y
2(0) = 2,y(0) =3

a)

+2y+r=0
-y +y=0
2(0) = 1,y(0) =3

(2" + 2" +y +22—y=0
Yy '+ +y +4r -2y =0
z(0) = y(0) =1,
( 2'(0) =y'(0) =3

(2" + 22 — 4y =0
y'—x+2y=0
z(0) =y(0) =0
\ x’(O) = 1,@/(0) =

—1

3.3 Phép tinh tién va phan thic don gian

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

a) f(t) =t'e™ b) f(t)

= e ?sin3t C) f(t) = elsin (t —+ %

)

Bai 27. Tim bién doi Laplace ngugc ctia cdc ham s6 sau:

Q) Fls) = 5o ) F(s)
b) F(5) = s 8 F(s) =
¢) F(s) = m h) F(s)
) FO) = 5 i) Fs)
&) Fls) = —— ) F(s) =

s(s+1)(s+2)

3.4 Dao ham, tich phan

3 1
= k) F(s)= ———
25 — 4 ) F(s) 53 — 5s?
1 1
- 1) F(s)=
s?+4s+4 ) £5) s3—1
1
_ 3545 m) F(s) = —
52 — 65 + 25 st — 16
2
1 s* —2s
_ Flg) = — =2
2 —4 n) F(s) st +5s2+4
2
_ 3
_0=2 0) Fls) = ——° _
s2 4+ 75+ 10 (s* 4 2s +2)

va tich cua cac phép bien doi

N~ . N « X 2. 2 -, N A
Bai 28. Tim bien doi Laplace ctia cac ham so sau:

a) f(t) =tcos®t 9 6
b) f(t) = t*sin kt

¢) f(t) = te* sin3t f) 1)
) 1) =t —e)? ®) f(1)

sint cosht —1
: ) () =
et —1 1 — cos2t
t ) () =—
B sinh ¢
ot
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Bai 29. Tim phép bién doi Laplace ngugc clia cac ham sau

1
a) F(s) = arctan —

b) F(s) =1In

S

241
s2 44

c) F(s)=In

d) F(s)

Bai 30. Giai cic bai toan gia tri ban dau:

a) {
ta” —
b) { z(0) =0

te" +(t—2)2'+x=0

z(0) =0

(dt+ 1)’ +2(2t + 1)z =

0

Bai 31. Gidi cac bai toan gia tri ban dau:

N
" -
o
" -

=In

5+2)s—3) D Fl)=—

52 F(s) =1 !
R e) F(s)=In 1+S—2
82+1 6_38

to” + (4t —2)2' + (13t —4)x =0
) z(0) =0

Q) ty' —ty' +y =2
y(0) =2,9/(0) = —4

" = f(t t, 0<t<2

¥ +x = f(t) §d6 (1) = cost, 0<t<2m

z(0) =2'(0) =0 0, t> 27

"+ d4x = 1 <t

a:+:1: f(t) ("jd()f(t):{ , 0<t<m

0) =0, 0, t>m

"4+ 4 4o = t <t<2

x+x+x f(t) 56 fit) =4 " 0<t<
—0 0, t>2

"4+ 4 = 1 <t<2

x+x+5x f(t) 56 f(t) =4 b 0<t<
—0 0, t>2
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