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Phan 1. Giai tich
1.1 Day s6, dao ham, chudi, tich phan.

1. ChoM = {f e Cl0.7] [ f(x)sinxdx = [ f(x)cosxdx= 1}.
Tim min [ f(x)dx.
2. Tén tai hay khong ham s6 f'(x)lién tuc trén (1, —|—oo> sao cho

ff(l‘)dl‘ =1,Vxe (1,—|—oo)?
3.Cho phuong trinh vi phan y' = xy + f(x)trong 46 f: R — R1a mét ham
lién tuc bi chan. Tim diéu kién can va da d6i voi ham f(x)sao cho nghiém cua
phuong trinh d cho hi tu dén O (y(x) — O)khi X — £00.

4. Cho f(x)-1a ham lién tuc khong 4m trén [O, +00) ddng thai ff(x)dx <T

J(x)

~c0 gidi han hitu han trén [O, —|—oo> .
1+x

v6imoi 7' > 0. Chirng minh ham

5. Cho ham f'(x)kha vi vé han trén R’ . Xét U 1a mot chu tuyén mé nao d6 sao

cho

()= ()
x =y

dxdy < oova =0khi x = y.

()= ()
R

Chang minh f(x)1a ham hang trén U .



6. Day {x, } duoc x4c dinh béi x, 1a sb tuy y thude khoang (0,1),
x_ =In(l+x,) khin=123,...Tinh limnx,.

7.Cho f € C'[0,1]. Chirng minh

48

< 1 @+ | ol

8.Chung minh

limiLzl

x—-+00 1 <n2 +x>2 2
9. Tim tat ca cac ham f: R, — R_thoa man phuong trinh ham sau

JOOSQfx)=f(x+y)  YxyeRr,

10. Cho f € C[0,1]va Vx, y €[0,1]thoa man bat dang thic
xf(y)+yf(x) <1

C s
Chirng minh rang ff(x)dx < e

[}
e n

12.X4c dinh s6 nghiém thuc ciia phuong trinh sau

11. Chirng minh day s6 a, = , n=1,2,3,...hoi tu dén mot gia

tr1 hiru han.

(x2 —|—1)e’“ =2,

13.Cho f: R — Rla ham kha vi lién tuc thoa man
FO)=171"(0)<0,0< f(x) <1 Vxe(0,]]

oo ool

14. Tinh



1im(\/20092</20093d2009..."“*2/2009)

n—0o0

15. Ton tai hay khong ham s6 f(x) = 0lién tuc trén [— l,l]sao cho

jf(f)df = jf(l‘)dt,VxE [—L1]?

16. Cho ham f(x)duong, lién tuc va don diéu giam trén doan[a,b] . Chirng

minh ring
ot o <3 1

17. Cho f(x) 1a ham kha vi hai 14n va gia sit f'(x)don diéu va ton tai A sao
cho voi moi xtaco f'(x)> . Ching minh véi bét ki hai s thue a, b bt
dang thirc sau dung

<4
A

['sin(f (x))dx

18. Chirng minh v&i moi ham  f'(x)lién tuc trén doan [0,1] , kha vi trén (O,l)

thoa man

F(0)<2,f(1)>1. Chimg minh f'(x) <2 f(x)+2x—5Vx€(0,1).

19. Tinh limlnzl(l +e')

n—o0 n k=0

20. Tim nghiém cua bai toan Cauchy sau

2y" +(¥") =¥, »(0)=y'(0)=1

21 Tinh lim> —
T’ 4+ ni +1994

22.Cho f'(x) la ham kha tich trén doan [0,2]thoa man [ /7 (x)dx <6.



Ching minh fxf(x)dx <4.

23. Day {x, } duoc xac dinh bsi véi m&i6 € [0,1]thi
x,=0,x_ =x +050—-x)(n>1).

Ching minhlim x_ ton tai va tim gidi han do.

n—0o0

24. Tén tai hay khong ham s6 f'(x)khong 4m xac dinh trén tdp x > 0va thoa

man phuong trinh sau

]
C(x LDy D

fx+f(»)=1

, X,y >07?

25. Tinh lim(% +4/3— 1)"

n—00

26.Ham f(x)co6 dao ham v&i moi x > 1 va thoa man diéu kién

JH=1

f(x)]ﬁx’1 x>1

Chirng minh tn tai mot diém asao cho f'(a)=—a .

5/4

27.Tinh fln(x—l—x/x2 —1)dx.

28. Cho day so {an} thoa man
i) Vn a, >0

W Vmna <a +a
> m+n m n

Ca ..
Chirng minh lim —= ton tai.
n—o0 n

. —1/x?
. SIn x
29. Tinh llm[] :
x—0 x



30, Tinh lim—*— 1
¥ (2x> —1

31. Day {xn } duoc xac dinh bdi cong thire truy hoi sau
X =ax, =2x —1(n>1)
Tim 5 gia tri khac nhau cua g dé diy da cho c6 gidi han.

32. Day {xn } duoc xac dinh boi cong thire truy hoi sau

x =Lx  =14+2x"'(n>1)

Chirng minh day da cho c6 gio1 han va tim no.

33.Cho x, =a,x, = b,x = [l—l]xn1 —|—lxn2 n=23,..
n n

Tinh limx .

n—0o0

n

34. Cho day {an } sao cho day {—Z ak}héi ty. Chtirng minh rang véi moi

> Othi chudi >
n=1 1]

a .
" ho1 tu.
1+

g

35.Ching minh véi bat ki nghiém y(x)ndo ctia phuong trinh vi phan

' +siny = 0thi Tim 2

x—+00 x

ton tai.

36. Cho x, = i/6 +/6+ ...+ /6 (n 1an) Tinh lim6"(2—x,).

. . o2 X, .. . .. .
37.Gia st voi o € (O,l) thi chuoi Zk—’;hol tuva x, >x,, >0 véimoi k.
k=1
Chimg minh chudi Y x," cling hoi tu.
k=1

38. Co thé hay khong biéu dién s6 7 dudi dang



lim( %, —Jm,

Trong do {kn}, {m }12‘1 cac ddy s tu nhién?
/2

39. Chimg minh | cosax(cos x) de=0 a>1

40. Giasu C (oz)la hé s6 cua x'* trong khai trién Maclaurin ctia ham (1 + x)a

Tinh [C—y—1)|— 4ot |d
" f Cy- )[ 1T 100a )Y

n—o0 k=1

1
41 Tinh lim|>  —
o [ch]

42.Cho {901_ (x)}j:1 1a hé cac ham lien tuc truc chuan trén doan [0,1] . Chimg

minh c6 it nhat mot ham trong hé trén thoa man bat dang thic

S| o, (o) <l

k=11 41

n

43. Ton tai hay khong mot ham f : R — Rkha vi lién tyc thoa man
f)|<2, f(x)f'(x)>sinx VxeR?
44 Cho f€C™(R)va

[ SB+S B+ A D)
@+ @+t

Chtng minh ton tai ¢ € (a,b)sao cho "™ (c) = f(c).

=b—a, a<b

n—1
45. Tinh lim¢/a, nev a, =a>0,a,=a’,a =) aa  n>3.
i=1

n—0o0



46. Tinh fwdx
0 X

47. Day {xn } duoc cho bai cong thire truy hdi sau
2

x,=Lx =x ——
! 200

1
<.

Chimg minh x_ >

48. Cho ham f'(x)lién tuc va tuan hoan vé6i chu ki 7' f f(x)dx =0 .Chung

minh ta tim dwoc mot sd @ sao cho véi moi b thi bat déng thirc sau dung

]f(x)deO.

< nl
49. Chirng minh Z% <1.1
50. Day {x, } duoc x4c dinh béi x, =1,x = arctgr, (n >1).

Chudi > x hoi tu hay khong?

51. Tinh f x* In(1+ e”)dx.

52. Tinh |im(n!e —[n'e]), trong d6 [a] — phan nguyén cia a.

n—0o0

1

& _ narctgNx

53. Chudi Y @, c6 hdi tu hay khong trong d6 a = f 7g\/7dx.
n=l

0 x—l—l

54. Cho ham f :[0,4-00) — [0,1]lién tuc thoa man f(x+y) < f(x) f(»)
v&i moi x, ¥ > 0. Chung minh bat dang thic sau dung

]Ef(t)dl >x/f(2x).v6imoi x >0



55. Cho day sb thuc {an } duoc xac dinh bdi cong thire truy hoi sau
a=3a, 6 =a —3a+4 Vn>1

a) Chung minh day {an }téng va bi chan.

b) Chirng minh day b, = ! + ! +..+ !
a-1 a,-1 a —1

, Vn>1, ciing hoi tu va
tim gi61 han do.
1

1
56. Cho ham f:[0,1] — Rlién tuc va thoa man j f(xX)dx=1, j xf(x)dx=1.
0

0

1
Chimg minh [ f2(x)dx > 4.
0

57. Cho F'-tap hop cac ham f lién tuc trén doan [0,1], f: [0,1] — [O,—I—oo)vél

sb tu nhién 7 . Xac dinh gia tri nho nhat cua héng sb ¢ sao cho
1 1

[ f&/x)dx <c [ f(x)dxv6imoiham f € F .

0 0

58. Cho ham f: R — Rkha vi ba lan. Chirng minh tén tai a € (—1,1) sao cho
S"(@) =3/~ f(=D~-2/'(0)).

59. Tinh I\/acost—bsinldt, néu a>0,b>0,a=arctg(b/a).

60. Chtrng minh voi # du 1on bat dang thie sau dung

1 1 1 1

—t =+t >

NB Jen+1y | 2
Trong do {a} -phan 1é clia a .

. 1 a
61. Day {1a {cho boi cong thie truy hoia. =1,a . = k.
Y{ } 8 Y ° s n+1kzz(;n—k+2




Tinh llmz

n—0o0

62. Ton tai hay khong day cac ham lién tuc £, : R — Rsao cho d6i v6i mdi s6

vO ti x ton tai gidi han hitu han lim £, (x)va d6i véi cac x hiru ti thi
n—>0
i) lim £, (x) = +oo;
n—>0

ii) day f (x)bi chan va phan ki.

) 1 .
63. Day so {xn}XéC dinhboi x, =1L x  =x + 2—V61 moi n > 1.
X

n—0o0 '

) o 2k+1 . 1
64. Tim gi61 han day sO 1 X ;vol X = > SIn Sin .
g y { n} n kzz; kz _|_ k k2 +k

65.Cho [ :(0,400) — R-ham kha vi ba Ian. Biét rang

lim f(x)= A€ R,lim /"(x)=0.

Xx—+00

Ching minh rang liI+n f(x), liI+n /" (x)ton tai va bang 0.

66. Ham [ : [0,1] — (O,—I—oo)lél ham giam khong ngit. Chang minh rang

J xf 2(x)a’xjf f(x)dx < fo (x)dxjf fi(x)dx .

67 Tinh lim\/1—|—2\/l—|—3\/1—|—4\/l—|—5\/1—|—...

68. Gia sir tich [ [(1+7a, ),a, € Rhoi tu véi it nhét hai gia tri thuc khac Ocia
n=1

¢ . Chirng minh cac chudi Zak, Za,f ho1 tu.
k=1

k=1



69. Chirng minh phuong trinh d6i véi ham u(x)c6 dang
u(x)=1+ )\f u(y)u(y — x)dykhong c¢6 nghiém thyc trén doan [0,1] khi

>\>l.
2

70. Ham f(x)lién tuc trén doan [O, a]va voi moi x € [O, a] thoa mén dang thirc
x2 1 2 , .
y(x)= 7+fy (¢)dt . Chimg minh a < 5.

71. Day s {an } cho boi cong thire truy hoi sau

a a (—1D)'a
a=la =—"t——2+. .+ *(n>1
’ 2 3 n+1 ( )

Tinh XOO: ax’ (
n=0

x‘ < 1) :
72. Tim tat ca cac ham f(x) thoa man
f)+ f(r—x) =1, VxR

2006

73. Tinh f x(x—1)(x —2)...(x —2006)dx .

74. Day {c, } xac dinh du6i dang truy hdi sau
¢,=0,c,,=(1+c)/2(n>1)

Chirng minh lim<2" NIEe )tén tai va tinh no.

75. Cho f(x),g(x),h(x)1a cac ham lién tuc trén doan [a,b]va kha vi trén
khoang (a,b) . Ching minh ton tai £ € (a,b) sao cho



fl@ ) f1©
gla) gb) g'(©)=0
h(a) () H()

_|_
K

, . o (k+p)lk
76. Cho p,q,r,s1a cac so ty nhién. Tinh llmH< P
n—oo "5

)
S (k+r)k+s)

77. Tim x dé L{rg\/l+\/x+\/x2 +ooA =2

78. Ching minh rang
fcos 2xcos3xcosdx...cos2005xdx >0

79. Ching minh day s6 thue {x ,7 >1}hoi tu khi va chi khi

n—00 M—00

80.Cho f € CV(R)va a <a, <a, <b <b, <b,. Cothétim dugc hay
khong basé ¢, <c, <c, <cl_ € [a}.,b}.]) sao cho

& On+4
81. Tinh
m z;72(311 +1)(3n+2)

82. Tinh lim\/ﬁ(l— max{\/;}), {x} -phan 1¢ cua x .

N —o0 1<n<N

83. Ching minh bat dang thir \/2\3/3\4/ 4.%n < 2, n>2.

7 e . n e 2
84. Tinh tong chudi Z#

= 1—x

voi x = 1.

3n+1



85. a) Churng minh bat dang thuc

1+ﬁ_w§ ‘n/1_|_u §1+ﬁ
n 2n n

véimoi u € [O,l],né N,

b) Tinh
1111}.3\/56”Llflxlnx‘n dx
¢) Tinh lnigolx/;e” [J,"/l + \xln x]na’x — 1]
86. Cho a > 0,b| < a va

F(a.b) = { £ €C10.1].£(0)=0. /(1) =b.max| f'(x)] = a}

Tinh sup [ £(o)dx, inf [ f(x)dx

FeF(ab) feEF(ap)

87. a) Cho S (x)= Z cos b

ching minh ham S (x) 4.5, (x)don diéu
trén doan [O,W].

b) Chimg minh S (x) > —1v6imoi x € [O,W] vaneN.

¢) Tinh lim inf{min S (x)}

n—o0 x€[0,7]
88.Choday a ,n=12,...va a, > 0.Day b, duoc xac dinh boi
b=\Jb +a,n=123..vabh >0
a) Ching minh day {b,}  hoi tu khi va chi khi day {a,} hoi tu.

b) limb =400 < lima, = +oo dung hay sai?

n—0o0 n—0o0



A R "
89. Tinh lim—In smit dt
=0y 0 2

90. Dy {a, } duoc x4c dinh dudi dang truy héi ¢, =l,a,, =a’ +a,.

]
Tinh .
; a +1

\/g _I_l 6n+5

2
91. Tinh lim

P | \/g_i_l 6ntl
Sin|m T

sin|

92. Cho ham f : [O,l] — [O,l: la ham lién tuc. Chirng minh day {xn } duoc xac
dinh boi x, €[0,1],x,, = f(x,),n € N hoi tukhi va chi khi

lim(xﬁ1 — xn) =0.

n—0o0

ool kw
93. V6i 0 < g < 1tinh limn)_¢"'sin— .
n—o0 k:0 n

94. Cho m,nla cac so tu nhién va x € [0,1] chang minh riang
(I—x) +(1—(=xy) =1
95. Cho ham f : [O,l] — R1a ham lién tyc. Day ham {f},f :[O,l] — R xac

dinh boi £ (x) = £(x).f(x)= [ f(Odt. n=0.12,..

Chirmg minh rang néu f (1) = 0véimoi n thi f(x)=0.

n

) =X
96. Tinh hmnf -
noeey x! —|—1




n

51
613

3+4/13
2

97.Cho 4 =m

Céc day {sin4,} ,{tg4,} " c6 hoi tu hay khong?

: . C
98.Cho 0 < ¢ <c¢, <...<c, <...1aday so thoa lim—*
n—o0 n

—c¢ > 0. Tinh

1131n(1—x)i al

—2—x"
99, Tinh limn’ [f Nt dx— 1].
100. Chirng minh ton tai mot hiang s6 C > 0thoa man bat dang thirc
I [f f(t)dt]zdx <C f £ (¥)dx

voi moi ham £ [O,l] — Rlién tuc.

101. Cho ham f:(0,4-00) — R1a ham kha vi hai lan va thoa man
liI+n <f”(x) — f’(x)) = b = (0. Chimg minh tdn tai X, sao cho
f(x)=0,¥x €(x,,+00).






