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.-QqJ0NbNOlZ}A~_TD%✓ ✏
h 1d !NXtN x = 0K*1k Taylorit8+r-;JzN_-;Ph$K%

(1) ex, (2) cosx, (3) sinx, (4) (1 + x)α JaOjtK.

✒ ✑

(1) ex =

∞
∑

n=0

xn

n!
= 1 + x+

x2

2!
+ · · ·

(2) cosx =
∞
∑

n=0

(−1)n

(2n)!
x2n = 1−

x2

2!
+

x4

4!
− · · ·

(3) sinx =

∞
∑

n=0

(−1)n

(2n+ 1)!
x2n+1 = x−

x3

3!
+

x5

5!
− · · ·

(4) (1 + x)a =

∞
∑

n=0

(

a

n

)

xn = 1 + ax+
a(a− 1)

2!
x2 +

a(a− 1)(a− 2)

3!
x3 + · · ·

✓ ✏
h 2d

(1). log(1− x)N x = 0K*1k Taylorit8+r-;JzN_-;Ph$K%

(2). !Ny0,.j)D3Hr(;%

(1 − eiθx)(1 − e−iθx) = 1− 2 cos θ x+ x2.

(3). !Ny0,.j)D3Hr(;%

log(1− 2 cos θ x+ x2) = −2

∞
∑

n=1

cosnθ

n
xn ( |x| < 1 ).

✒ ✑

(1). log(1− x) = −

∞
∑

n=1

xn

n
.

(2). (1− eiθx)(1 − e−iθx) = 1− (eiθ + e−iθ)x+ x2 = 1− 2 cos θ x+ x2.

(3).

log(1− 2 cos θ x+ x2) = log(1 − eiθx) + log(1 − e−iθx)

= −

∞
∑

n=1

einθ

n
xn −

∞
∑

n=1

e−inθ

n
xn

= −

∞
∑

n=1

einθ + e−inθ

n
xn = −2

∞
∑

n=1

cosnθ

n
xn.
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✓ ✏
h 3d !!Noy,}x0NlLrraah%utNXtXt eiθJθOBtQtKO Euler

Nx0rQ$F cos, sinr^`AKq->93H%

(1) y′′ + 6y′ + 5y = 0, (2) y′′ + y′ + y = 0, (3) y′′ + 4y′ + 4y = 0,

(4) y′′ + 3y′ + 2y = 2x2 + 14x+ 20, (5) y′′ − y = ex(4x+ 8).

✒ ✑
J<$C1, C2 JIO$UjtH9k%

(1). y = C1e
−x + C2e

−5x.

(2). y = e−x/2(C1 cos
√
3

2
x+ C2 sin

√
3

2
x).

(3). y = e−2x(C0 + C1x).

(4). F!}x0 y′′ + 3y′ + 2y = 0NlLrO y = C1e
−x +C2e

−2x%Crr3UN}!"k$O

i;R!Gaak%c(P$i;R!rQ$kJi$!Nh&K7FCr,aailk%
(

1 +
3

2
D +

1

2
D2

)

y = (1 + D)

(

1 +
1

2
D

)

y = x2 + 7x+ 10,

(

1 +
1

2
D

)

y = (1 + D)−1(x2 + 7x+ 10)

= (1−D+D2 − · · · )(x2 + 7x+ 10)

= (x2 + 7x+ 10)− (2x+ 7) + 2 + 0 + · · · = x2 + 5x+ 5,

y =

(

1 +
1

2
D

)−1

(x2 + 5x+ 5)

=

(

1−
1

2
D +

1

4
D2 − · · ·

)

(x2 + 5x+ 5)

= (x2 + 5x+ 5)−
1

2
(2x+ 5) +

1

4
· 2 + 0 + · · · = x2 + 4x+ 3.

f(K$lLrO y = C1e
−x + C2e

−2x + x2 + 4x+ 3%

(5). F!}x0 y′′ − y = 0NlLrO y = C1e
x + C2e

−x%Crraak?a$y = exz HQ9

9kH$

y′′ − y = ex(z′′ + 2z′) = ex(4x+ 8), z′′ + 2z′ = 4x+ 8, z′ + 2z = 2x2 + 8x.

"HOc(Pi;R!Khj$
(

1 +
1

2
D

)

z = x2 + 4x,

z =

(

1 +
1

2
D

)−1

(x2 + 4x)

=

(

1−
1

2
D +

1

4
D2 − · · ·

)

(x2 + 4x)

= (x2 + 4x)−
1

2
(2x+ 4) +

1

4
· 2x+ 0 + · · · = x2 + 3x−

3

2

HCr z = x2 + 3x9JoA y = ex(x2 + 3x),a^k%

f(K$lLrO y = ex(x2 + 3x+ C1) + C2e
−x.
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✓ ✏
h 4d !/)60ru1k4B60RN?0}x0O$xrQLH7F!G?(ilk%

d2x

dt2
+ ω0

2x = A cosωt,

?@7$A,ω(> 0), ω0(> 0)OjtG"k%3N?0}x0NlLrraah%

✒ ✑
F!}x0 ẍ+ ω0

2x = 0NlLrO x = C1 cosω0t+ sinω0t%

CrKD$F$ω 6= ω0 NlgO$@i+K y = C cosωt JC OjtKNANCrr}DNG$

3lr}x0Ke~7F$C = A/(ω0
2 −ω2)$9JoA$Cr y = A/(ω0

2 −ω2)r@k%ω = ω0

Nlg$^:$

ẍ+ ω0
2x = Aeiω0t (1)

NCrraalP$=NBt,bHN}x0NCrHJk3HKmU9k%(1)K*$F x = eiω0tz

H*$Fe~9lP$

z̈ + 2iω0ż = A

r@k%3l,Cr z = At/(2iω0) r}D3HO>AKo+k%7?,CF$(1) NCr x =
A

2iω0

teiω0t r@k%BtrhCF$x =
A

2ω0

t sinω0t.

Jehj$bHN}x0NlLrO

x(t) = C1 cosω0t+ C2 sinω0t+















A

ω0
2 − ω2

cosωt ( ω 6= ω0 )

A

2ω0

t sinω0 ( ω = ω0 ).
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