dadistn HErdo] e agga Z2 a8 FHAL (2007 8t7]) 2007 49 26¥
st} sk ol &
F2raA}
93 g gistn e v to]Fshdy v Al
o T2 uit=iA] HebAd 7jed A, Fho] HET F9 w=A Hokx] 2 £ Ho ok W%k
T e A o 99 A9 ZetA] FHEoly AFHA o] 7|&d UL gotez Q1 < g g
=1 EA] Lﬂ 24*1 3413 ﬁ/\]?& %)

1. %O true, E8W falseE A 2A] Q. (20%)

1) ¥d (AB)C=A(BCQ) T

2) WH a-b>00¥ F #HE o] AEE 90° <6 <180° o]t} __F

3) glColor3f(1.0, 1.0, 00)% B S vEi __F

4) el Q=g Qo A=W ¥ et HEHHE S AR 5 lnk R

5) HE (bitmap)<] v:x}—‘:‘ A717F WekA] g+t T

6) E53(convex) A= AA] Wl o] F He dds= A Hol T Ao A
ol A el Ut S

7) tlE M3 7 (double buffering)S AF-&-stH ZZT1HE| framerate©] T7FETH _ F

8) Q&< A (right-handed coordinate system)oll A1+ RHA] Al ¥3F (counter-clockwise)
314 (rotation)d ™ 67} Froltt. _ T

9) A7|¥3$ (scaling)> o}¥ 7AW Sk (affine rigid-body transformation)©] t}. __F

10) svte] A3t 5 7he] BalskA = wWEol o3 HW(plane)o] AHHAY. T

2. T A F3lA L. (503)

1) RGB A7 mElg id¥ Az (05, 02, 07)S CMY AZ RES Apgete] 1dPS
mel e F ol

CMY =(1,1,1) - RGB

(1,1,1)-(0.5,0.2,0.7)

(0.5,0.8,0.3)

2) ¥ W7 (Double buffering)el]l thall A slAl L.
T Ao 77F &8 dd olrAE A
ol flgto] ZRAM= oA 9 WE= :
T1EQ HlYo] Alor)= AW wH e W8S ele] spulo] ojmA] mAlRh
B WE"gRn dx 1‘%5319— fumold A4,
e #HES AHEE 49 wurt sty o desh oo wel Fojxl Az ¥ E
T JHE yeofof g (L‘jﬁ. ‘ﬂ-‘ﬁg]r B,

21 A frame rate®] Yold # QS
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3) +xZo] QEZ +yZo| BHe] hmo Sojrb= wakd u, 02 A (right-
handed coordinate system)& Al&3h= 3L AIONA] +z50] 7He]7]= Wakol

A xy, z5e 1AL

z
r 3
y
> X
4) “5*F 3 (homogeneous coordinates)= ¥ & H 32+ &7+l A (1,0, -3, 2% &3 o}
U-FIt (affine space)dll A19] He] HE (x,y, 25 FAAR?

(1,0,-3,2)-> (1/2,0,-3/2)

5) (12,37 ol (anslate)d F, 2% 0.2 30% 3] (rotate) & dxd B (mawi & 7%
SFA] L. (cos300, sin300> 1t = A}-8-3F Z)

4 cos30 -sin30

0 0 1 0 0 1
sin30 cos30 0 0 0 1 0 2
0 0 1 0 0 0 1 3
0 0 0 1 0 0 0 1
= >‘cos30 -sin30 0 c0s30 - 2 sin30
sin30 cos30 0 sin30 + 2 cos30
0 0 1 3
\ 0 0

glBegin glEnd glTranslate

@ gluOrtho2D @
glVertex3f glPolygonMode
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7) OpenGL<9] glBegin(GL_TRIANGLES), glEnd (), glVertexE A}-8-3}o] oz} 2

T8+ Fed OpenGL codes A 8HA] L

p2

void drawCube()
{

glBegin(GL_QUADS);

glNormal3f(-1.0,
glVertex3fv(
glVertex3fv(
(
(

4

4

glVertex3fv

7

p4);
p7);
p3);
glVertex3fv( p0);

7

glNormal3f(0.
(p4
glVertex3fv(p0);
(
(

glVertex3fv(p4);
);
)
)

glVertex3fv(pl);

7

glVertex3fv(p5);

glEnd();

ALA (cube) &

0.0,

glBegin(GL_TRIANGLES);
pd glVertex2iv(p1);
glVertex2iv(p2);
glVertex2iv(p3);
glVertex2iv(p2);
glVertex2iv(p3);
glVertex2iv(p4);
glVertex2iv(p3);
glVertex2iv(p4);
glVertex2iv(p5);

glEnd();

18] OpenGL 2139 dFolt} HIZH&

p7

pO
0.0); // left

p4

0, -1.0, 0.0); // bottom

pb

pd

Fe a9E

pl
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9) 7 W3 (projection transformation)?} ¥# A+ OpenGL 3 27& A o]

glOrtho
gluOrtho2D
glFrustum

gluPerspective

10) otz 2ROl A e o] 2xd ¥ A4 L (y = x)oll thato] HEAL
(reflection) A1 A P'(x, y )22 WA 7= ol WS %

y4 :

3. drawSquare()= (0,0) 9AA 1 x 1 BAAFE 2HFE Folth ofgo] Fox kg
FEE °]§)83 World Coordinate System= TA o2 3ol a9 T2k (10%)

glLoadldentity(); A
glTranslatef(3, 0, 0);
drawSquare();
glPushMatrix();
glTranslatef(-6, 0, 0);
drawSquare();
glPopMatrix();
glPushMatrix();
glTranslatef(0, 3, 0);
glRotatef(45, 0, 0, 1);
drawSquare();
glPushMatrix();
glTranslatef(3, 0, 0);
drawSquare();
glPopMatrix(); v
glPopMatrix();

A
v
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E= transformation. py

4. 999 IAHZF a [ay ay, a] (@& THHEH) 3] 09+F 3] A (rotate)dt= FE (matrix) T
ot o] F2 3 o] A3 HYE 4 Uth. ©] W, Symmetric matrix AE ASt v (x, y, 2)E &
3t A Av=a(a - v)°o|t}. E3}, Skew matrix BE B9 v (x, 5,28 §% A Bv=axvo|T}

o] F4& o0&t 4x4 P (matrix) RS T3} (10%)

R =1 cosO + Symmetric (1 - cosb) + Skew sinb

R =1cosé@+Symmetric (1—cosé)+Skew siné

1. 00 a; aa, aa, 0 -a, a,
=|0 1 O|cosf+|a,a, a, a,a,|l-cosd)+| a, 0 -—a,|sind
0 0 1 aa aa, a’ -a, a 0

y~z z y X
i a’(1-cosd) +cosd a,a,(1-cosd)—-a,sind a,a,(l-cosd)+a,sing
=la,a,(l-cosd)+a,sind aj(l—cosé?)+cos¢9 a,a,(1-cosd)-a,sing

a,8,(1-cosd)—a, sind aa,(l-cosd)+a,sind a’(1-cosd)+cosd
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5. &2 259 AFZA WME (hierarchical transformation)S X I FXTE HoF3 Uth
glPushMatrix(), glPopMatrix(), glTranslatef(), glRotatef()S Al&3td =Z2RE RH3=
display() &+ wEolg).

T

/_/M_,jf" J \

M, o M, M,
o | e | | Mg | g
™Mo YML My ™
) [ [
void display/()
{
glPushMatrix() ;
torso() ;
glPushMatrix() ;
glTranslatef() ;
glRotatef() ;
head() ;
glPopMatrix() ;
glPushMatrix() ;

glTranslatef() ; glRotatef() ;

Left_upper_arm() ;
glTranslatef() ; glRotatef() ;
Left_lower_arm() ;

glPopMatrix() ;

glPushMatrix() ;

glTranslatef() ; glRotatef() ;

Right_upper_arm() ;
glTranslatef() ; glRotatef() ;
Right_lower_arm() ;

glPopMatrix() ;

glPushMatrix() ;

glTranslatef() ; glRotatef() ;

Left_upper_leg() ;
glTranslatef() ; glRotatef() ;
Left_upper_leg() ;
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glPopMatrix() ;
glPushMatrix() ;

glTranslatef() ; glRotatef() ;
Right_upper_leg() ;
glTranslatef() ; glRotatef() ;
Right_lower_leg() ;
glPopMatrix() ;
glPopMatrix() ;

6. TH2 vector class®] AHE HAF3 ot F HH ko] WA (dot product) F H 7+
A2 (distance)E T3t F-E A L. (B EA4] extra103)

class vector
{
public:
floatx, y, z;
vector(void) { x =y = z= 0.0f; }

vector(float x_, floaty_, floatz ) {x=x;y=y;z=2z_;}

static float dot(const vector &v1, const vector &v2);

static float distance(const vector &v1, const vector & v2);

15

static float vector::dot (const vector &v1, const vector &v2)

{

return (v1.x * v2.x + vl.y *v2.y + vl.z * v2.2);

static float vector::distance (const vector &v1, const vector &v?2)
{

float dx = vl.x - v2.x;

float dy = vl.y - v2.y;

floatdz =vl.z - v2.z;

return (float)sqrt( dx * dx + dy *dy + dz * dz );

7/8




wFvotm AeE o3 Tdgx Tz
a3}

=
&
il

1% oH,

733 1,1, 1,3 HE s AAIE A (2 29 dd x-Fo=

ZFAF (200738 E3}7]) 20079 49 26

=

o]

'].E'_l-%’

y-Z50.2 29k

37] fgetet. A4 g P (matrix)E ANST AEE 4 ZFY #E AddsA L. (BY

2 A extra10d) & (3,0), (1, 0), (1, 6)

S S LT LT T P P PP PR PP Y Y

- R'=
10 2]-1 0 0t 0 -2
=[lo 1 2|0 2 0f0 1 -2
0010 0 1j0 0 1
-1 0 21 0 -2 P
=0 2 2/0 1 -2
(0 0 10 0 1
-1 0 4
oz-z}m P,'=
0 0 1

-1 0 471] [3
0 2 -2|1/=|0
0 0 1|1/ |1
1 4 3] [1]
0 -2l1]|=l0
0 1 1] [1]
-1 0 473] [1]
0 2 -2l4|=|6
0 0 11 [1
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