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ARl M1 & (the first law of cosines)
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D3DXMATRIX *D3DXMatrixMultiply (D3DXMATRIX *pOut,
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CONST D3DXMATRIX *pMT,



CHR| & (|dentity Matrix)
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e DX 9.0 & &
D3DMATRIX *D3DXMatrixInverse(D3DXMATRIX xpOut,
FLOAT *pDeterminant, CONST D3DXMATRIX *pM);
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3| ™ 3= (Rotation Matrix) 3
e DX90¢gx &

o D3DXMatrixRotationX(), D3DXMatrixRotationY (), D3DXMatrixRotationZ(),
D3DXMatrixRotationAxis(), D3DXMatrixRotationYawPitchRoll(),
D3DXMatrixRotationQuaternion(),

o dE HH
(1 0 O O] [cos®@ -sind O O] |[cos® snd 0O O
O cos¢d snéd O 0) 1 O O —sin@d cosd 0O O
O —-snd cosé O sng cos¢éd 1 O 0) O 1 0
0 0 O 1, | O 0) 01, | O 0O 0 1
X=E 5|M s Y= SH s = 3™



Sl /= A & (Scaling Matrix)

e DX 9.0 &= 1
e D3DXMATRIX

*D3DXMatrixScaling(D3DXMATRIX *pOut,

FLOAT sx, FLOAT sy, FLOAT sz);
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JJ2idl, 0 Hat2 a2 E)|otH G &0
P 4. . O
0
V:[vx v, v, 1]>< Py 4y
p. q. n O
0 0 1




S X0
L L
o Lot

Ol (translation) (47,47

’_
X =x+1, /
4

y =Y

(7. T))

* Error :

+Ty (x,7)

: 0l = ¥, 2 Z E 8 E (shift vector)

X HMHEAHAC stHE 8 IHH Error Message
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e 3| & (rotation)

F 2=
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X2 [}2 Mo Hat

— O =— —_
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(x,»)
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X =7rCOS¢ —
y=rsing S @)
x"=rcos(¢+6)
= rCOS@C0oSH —rsingsing —
y' =rsn(¢+6)
=rSIN@COSH + r cOSPSiNng —

x'=xcosfd — ysing
y' = ycosf+xsing
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=Xt & E (homogeneous coordinate)
PXE HE (x, NE xp=x-T, y,=y@
ol 3xt el [x, », @] Z LEtWE 242 20I8tCH
et Oz PXE HEtNe =1 2 == = UL
(et 2 2R X HeE SX HE gei2 [x v 1]0I0
HaH0|= (LH)
1 0 O
[x v =[x » 1JJ0 1 0
T. T, 1
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e Short Notation

1 0 O
T(Tx1Ty): 0 1 0 Ijl_:lél' %ng%lglscﬂaEd;OEH Ei
. 7T, 1
| X y ] P':P'T(Tx,Ty)
[ cosé® sing O] P'=P-R(O)
R(0)=|-sinf® cosf® O
P'=P-S(S_,S
| 0 0 1 ( X y)

S
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A 2= EDF(compIex space)t’i =

SR AFRE =
o ¢=<0,0,0,1>=0i+ 05+ 0k + 12 &= A2 =2} StCI.

Z g M%A(conjugate)
o A& q=s+v-| ZdE q & HJ|otH q_S v &£ 42|gtl}.

O, gq=qq=qeq=[q =¢* OIC
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o 00| OtL! AFRIZ= g2 H(inverse)E ¢ 2 HO|5tHY T2 Ol Ct.



ol A

o ANEF2 3N
A& == BIE 9
2+ OBHE9| 3

o
ZSHELZ &
J|l RloiAl= C
1292272
2xy+2yz
2xz — 2wy
0

[ tol

0

M L Eeh 2HIE U=
= MEF=Z2 LIEHLHS
0
2
Mot gPg™t A4
[ E=5 &AM 2
22 sz HE
2xy — 2wz 2xz + 2wy
1-2x* -2z 2yz+2wx
2yz+2wx  1-2x"-2y°

0

R O O O

Cl, = A0l CHotOd

SSE0A 2 M0l AtZ 0L



AL A9 2t Sl D3D 24|

o A& XA
typedef struct D3DXQUATERNION
{ FLOAT x;
FLOAT v,
FLOAT z;
FLOAT w;
} D3DXQUATERNION; Members
X: The x—component.
y: The y—component.
z: The z—component.
w: The w—component.
St g.x = sin(theta/2) * axis.x
q.y = sin(theta/2) * axis.y
g.z = sin(theta/2) * axis.z g.w = cos(theta/2)
e DX9.0&x &
. D3DXQUATERNION *D3DXQuaternionMultiply( D3DXQUATERNION *pOut,  CONST
D3DXQUATERNION *pQ@7, CONST D3DXQUATERNION *pQ2);
o D3DXQUATERNION *D3DXQuaternionSlerp( D3DXQUATERNION *pOut,  CONST
D3DXQUATERNION *pQ17, CONST D3DXQUATERNION *xpQ2  FLOAT ¢);
e Quaternions add a fourth element to the [ x, y, z] values that define a vector, resulting in
arbitrary 4-D vectors. However, the following illustrates how each element of a unit

guaternion relates to an axis—angle rotation (where g represents a unit quaternion (x, v, z,
W), axis is normalized, and theta is the desired CCW rotation about the axis):
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« T XY

XH= AN 2 & XY (direct illumination)dt 8 XN
(global illumination)0| {UC}.

NYIES SH HHO HSO0| B o DE ZolsE

SEH NYHOR B
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F= X ™ (ambient illumination)
1
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