
rvn` ogea

2015 ipeia 3

:ayg .1

(`)ˆ
lnx

x2
dx

(a)

lim
x→0

cosx− 1 + 1
2x sinx

(ln (1 + x))
4

(b)

lim
n→∞

n∑
k=1

n

k2 + n2

.F (x) = x
´ x
0
f (t) dt xicbp .f (0) > 0 y jk R dxifb a divwpet f (t) idz .2

.0 a inewn menipin oeviw 'wp F l gked

miiwzny al miyp :mikxc izy :oexzt

sgn

(ˆ x

0

f (t) dt

)
= sgnx

okle x 6= 0 wear 0 ly dphw witqn daiaqa

x

ˆ x

0

f (t) dt > 0

.x = 0 xear x
´ x
0
f (t) dt = 0 e x 6= 0 xear 0 ly dphw witqn daiaqa

.0 a menipin yi okle

F ′ (x) =

(ˆ x

0

xf (t) dt

)′

=

(
x

ˆ x

0

f (t) dt

)′

=

ˆ x

0

f(t)dt+ xf (x)

1



zpzep dipy zxfbp .F ′ (x) = 0 zpzep davde

F ′′ (x) = f (x) + f (x) + xf ′ (x) = 2f (x) + xf ′ (x)

.yxcpk menipin zcewp yi okle F ′′ (0) > 0 davd ixg`e

.ipy sirq oexzt jxevl cg` sirqa ynzydl xzen .3

lxbhpi`d ly hlgda zeqpkde zeqpkzd z` raw (`)

ˆ ∞

0

x sinx4dx

mze` mix`yp zeleab .dx = dt 1

4t
3
4

lawp .x =4
√
t davd rvap :oexzt

lawpe aivp .zeleab

ˆ ∞

0

x sinx4dx =
1

4

ˆ ∞

0

sin t√
t
dt

qkpzn `l lxbhpi`dy d`xp .dlkixic itl qpkzn oinin lxbhpi`de
.hlgda

ˆ ∞

0

∣∣x sinx4
∣∣ dx =

1

4

ˆ ∞

0

∣∣∣∣ sin t√t
∣∣∣∣ dt

:miiwzny al miyp

1

4

ˆ ∞

0

∣∣∣∣ sin t√t
∣∣∣∣ dt ≥ ˆ ∞

0

sin2 t√
t

=

ˆ ∞

0

1− cos 2t√
t

dt

=

ˆ ∞

0

1√
t
dt−

ˆ ∞

0

cos 2t√
t

dt

`l okle xcazn l`nyn lxbhpi`d mb okle xcazn oinin lxbhpi`de
.hlgda qpkzn

.qpkzn
´∞
0

f (x) dx e 0 < b lkl [0, b] rhwa ziliaxbhpi` f y gipp (a)
.[0,∞) a dneqg f (x) :jxtd/gked

jxe`a qiqae n daeba miyleyn mr zicbp `nbec ici lr dkxtd :oexzt

.a sirqa e` 1
n3

2


