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A3

→
X(x1, y1, z1)

→
Y (x2, y2, z2)

A3

→
X

→
Y{

(X,Y )1 = x1x2 + y1y2 if x1x2 + y1y2 �= 0,

(X,Y )2 = z1z2 if x1x2 + y1y2 = 0,

A3 R2
3

⎧⎨
⎩
x′ = x cosα− y sinα+ a
y′ = x sinα+ y cosα+ b
z′ = Ax+By + z + c

x2 + y2 = 2z,

π R2
3

π Γ
Γ Γ

M ∈ Γ
{π}

{π}
π0

z = Ax+By + C,

{π} (A,B,−C)

(A,B,−C)

→
X(x1, y1, z1)

→→→→→→→→
YYYYYYYYY (x2, y2, z2)

X
→
Y

y2 if xxxxx1xxxx2222 + y1y2 ����= 0== 00000= 00��� ,

if x1xxxxx22222 ++++ yyyy1y2 ==== 0= 0=== 0= ,,,,

R2
3

⎧⎨⎨⎨⎨⎨⎨⎨⎨⎨⎧⎧
⎩
⎨⎨ xxxxx′ = x cosα− yyyyyyyy siisiisiisiinα+ a
yyyyyyyy′ = x sinα+ yyyyyyyyy cococooocoococosα+ b
zzzzzz′ ====== Ax+ByByByByByByByBy +++++++++ z + c

x2 + y2 =

π R2
333

Γ

{π}

πππ0



πM M(x0, y0, z0) M∗
πM M ∈ F

F F ∗

F ∗ F

F z = f(x, y) F ∗⎧⎪⎨
⎪⎩
x∗(u, v) = f ′u(u, v)
y∗(u, v) = f ′v(u, v)
z∗(u, v) = u · f ′u(u, v) + v · f ′u(u, v) − f(u, v)

K = 0

F F ∗

K ·K∗ = 1.

−→
R1(u, v) = fu · −→i +

fv · −→j + fu · −→k −→
R2(u, v) = fu · −→i + fv · −→j + fv · −→k

Hm(R1) =
fuvv

(
f2uu + f2uv

)− 2fuuv (fuufuv + fuvfvv) + fuuu
(
f2uv + f2vv

)
[f ′′uuf ′′vv − f ′′uv2]2

,

Hm(R2) =
fvvv

(
f2uu + f2uv

)− 2fuvv (fuufuv + fuvfvv) + fuuv
(
f2uv + f2vv

)
[f ′′uuf ′′vv − f ′′uv2]2

.

−→
R1(u, v)

−→
R2(u, v)

R1(u, v), R2(u, v)

H∗m = H∗ + u ·Hm(R1) + v ·Hm(R2).

H∗m = H∗

Ω = 0 F ∗
F Z1, Z2

I13

M ∈

(u, v)

FFFFFFFF F ∗

1.

−→−→−→−→−→−→−→−→−→
R
→→
1(((((((((uuuuu,uuuu v) = fuff

+ fvff · −→k→→

− 2fuuvff ((((((fffuuff fuvff + fffffuuuuvfffffff ffffffffvvvvvvfffffffff ) +) +) +) + fuuuuuuuuuuff
(((((((((
ffff2uvff + f2vvff

)
[[[fffff ′′uuuuuuuuffffff fffff ′′′′′′vvvvvvvff − fffff ′′′′′uvvvvvff 222]]]]]22222

+ f2uvff
)− 22ffffffffuvvuvuvuuuuuffffff (fffuuuuuuff fffuvff +++++++ fuvff fvvff ) + fffffffuuvff

(
f2uvff

[[[[[[[[fffffffff ′′′′′uuff ffffff ′′vvvvvvffffffff −− fff ′′′′′′uvvff 22]]]]2

)

H∗mHH = H∗ + u ·HHHHHHHmHH (R1) +

H∗mHH = HHHHHHH∗
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