
Formula Sheet Midterm MAT3320

r2 + (p0 − 1)r + q0 = 0

y1 =
+∞∑
n=0

anx
n+r1 , y2 =

+∞∑
n=0

bnx
n+r2

y1 =
+∞∑
n=0

anx
n+r1 , y2 = y1 lnx+

+∞∑
n=1

bnx
n+r2

y1 =
+∞∑
n=0

anx
n+r1 , y2 = Ay1 lnx+

+∞∑
n=0

bnx
n+r2

ax2y′′ + bxy′ + cy = 0, ar2 + (b− a)r + c = 0

y1 = xr1 , y2 = xr2

y1 = xr1 , y2 = xr1 lnx

y1 = xλ cos(µ lnx), y2 = xλ sin(µ lnx)

(1− x2)y′′ − 2xy′ + α(α + 1)y = 0

−α(α + 1)

2!
c0,

(α− 2)α(α + 1)(α + 3)

4!
c0, . . .

−(α− 1)(α + 2)

3!
c1,

(α− 3)(α− 1)(α + 2)(α + 4)

5!
c1, . . .

For −1 ≤ x ≤ 1, Pn(x) =
1

2nn!

dn

dxn
[(x2 − 1)n]

∫ 1

−1
Pm(x)Pn(x)dx =

 0, if m 6= n,
2

2n+ 1
, if m = n.



an =
2n+ 1

2

∫ 1

−1
f(x)Pn(x)dx

If p > 0, Γ(p) =

∫ +∞

0

xp−1exdx, Γ(p+ 1) = p Γ(p), Γ(1/2) =
√
π

If p < 0 and p 6∈ Z Γ(p) =
Γ(p+ 1)

p

x2y′′ + xy′ + (λ2x2 − ν2)y = 0,
+∞∑
m=0

(−1)mx2m

22m+ν m! Γ(ν +m+ 1)

a0
2

+
+∞∑
n=1

an cos
(nπ
L

)
+ bn sin

(nπ
L

)
1

L

∫ L

−L
f(x) cos

(nπ
L

)
,

1

L

∫ L

−L
f(x) sin

(nπ
L

)
,

2

L

∫ L

0

f(x) cos
(nπ
L

)
,

2

L

∫ L

0

f(x) sin
(nπ
L

)


