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Inkrementalni odvozeni
1) FM')=b’(x +1)> +a’(y - )’ —a’*> < 0

FM'") = bz(x + 2)2 + az(y _ %)2 _ 222

FM”)=F(M')+b2(2x+3)

2) F(M') > 0
FOVM'") =b*(x +2)* + a’(y — 3)* —a’p’

FM'') = FM') +b*(2x + 3) + a*(-2y + 2)
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Inkrementalni odvozeni
) inicializace:

FILb—1]=b*-a’b+1a’

II) prechod z casti 1 do casti 2:

OF _OF
ox oy’
pomocné diferenéni promeénné pro [x+1,y-1/2]:

OF 2 OF 2
dx=—=b"2x+2), dy=—=2a*Qy-1
Xax (2x +2) yay a“(2y—-1)
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Inkrementalni odvozeni
lll) inicializace pro cast 2:

Flx+1,y-1=b*x+1)*—a’*(y-1)*-a’p’

testy v casti 2:

FM')> 0 = FM'') = FM') + a*(=2y + 3)

FM') < 0 = FM'")=FM")+b*(2x + 2) + a*(=2y + 3)
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Kresleni elipsy

procedure EllipsePoints ( x, y, color : integer ) ;
{ pfedpoklad: stred elipsy je v pocatku }

begin
PutPixel( x, y,color);
PutPixel( x,-y,color);
PutPixel (-x, y,color);
PutPixel (-x,-y,color) ;
end;

procedure EllipseMidpoint ( a, b, color : integer ) ;
var x, y, D, dx, dy, aa, aa2, bb, bb2 : longint;
begin
x :=0; vy :=Db; { souradnice prvniho bodu }
aa := sqr(a); aa2 := 2%*aa; bb := sqr(b); bb2 := 2*bb;
D := bb - aa*b + aa div 4;
dx := bb2; dy := aa*(2*b - 1); { dF/dx, dF/dy }
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Kresleni elipsy

EllipsePoints (0,b,color);

while dx < dy do { cast 1 }
begin
if D >= 0 then
begin { klesam o jednu radku }

D :=D - dy + aa;
dy := dy - aaZ2;
y :=y - 1;
end;
D :=D + dx + bb;
dx := dx + bb2;
X :=x + 1;
EllipsePoints(x,y,color) ;
end;
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Kresleni elipsy

D := bb*(sqr(x)+x) + bb div 4 + aa*(sqr(y-1)-bb);

while y < 0 do { éast 2 }
begin
if D < 0 then
begin { posun doprava }

I
o
+
Q.
%

y :=y - 1;
EllipsePoints(x,y,color) ;
end;

end;
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Kubicka krivka v rovine

P(1.0)

PX(t) = Axt3 +th2 + Cxt+Dx
Py()= Ay’ + B, t* + C t+D,

P(0.0)
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Diferencni algoritmus

¢ vypocet hodnot polynomu P v bodech P(0), P(h),
P(2h), .. P(ih), .. pouze pomoci s¢itani

¢ pro kubicky polynom:
oinicializace proménnych a, b, ¢, d
gkrok: Output(d)

d:=d+c

c:=c+b
b:=b+a
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Maticova notace
¢ inicializace:

D

h h2 h||C
2h? 6h*|'|B
A

S O D
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_ i 0 0 6h3_ A
¢ krok:

d] [1 1 0 o] [d

c|l_(0 1 1 0]]fc

b[7|0 0 1 1| |b

al [0 0 0 1 ([a
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Upravy kroku h

¢ U - zvétSeni kroku na dvojnasobek (,,Up”):

¢ D - zmenSeni kroku na polovinu (,,Down”):
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Adaptivni diferenéni algoritmus %

procedure CubicCurve;
var Bl, B2, B3 : POINT2D; { x, y : real }

X, Y : DiffRecord; { a, b, ¢, d, h : real }
t : real; { parametr krivky }
begin
“inicializace X, Y” { inicializace diferenci }
t :=0.0; Bl.x := X.d; Bl.y := Y.d;
B2 := Bl; B3 := Bl; { Bl=B2=B3=zacatek krivky }
repeat { jeden krok krivky }
if |B3-Bl| > 1 then Output(Bl); Bl := B2
B2 := B3; { zapomenu B2 }

while (X.c > 1) or (Y.c > 1) do Down(X),; Down (Y);
while (X.c < 0.5) and (Y.c < 0.5) do Up(X); Up(Y);
Step(X), Step(Y); B3.x := X.d; B3.y := Y.d;
t :=t + X.h;
until €t > 1.0;
Output(Bl) ; Output(B2); { dokreslim zbytek krivky }
end;
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CeloCiselna implementace

¢ pro uloZeni proménnych a, b, ¢, d pouzij1 32-bitové
registry (v pevne desetinne ¢arce)

cela ¢ast desetinna ¢ast
12 bitu 20 bitu

Q O T 9Q

¢ diky akumulaci chyb nelze nakreslit kiivku delsi
nez cca 100 pixelu

Curves 2015 © Josef Pelikan, http://cgg.mff.cuni.cz/~pepca 16 / 20



Zvetsena presnost clenu d

¢ pro ulozeni proménnych a, b, ¢ pouziji vice

desetinnych bitu (28)

Q O T 9

cela ¢ast desetinna cast
4 bity 28 bitu
16 bitu 16 bitu

. o..-.g.

¢ pribyla jedna operace ,,shift”, ale jiz 1ze nakreslit az
512 kroku krivky
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Dynamickeé fizeni presnosti

¢ pro ulozeni proménnych a, b, ¢ pouziji vice
desetinnych bitu (n mohu adaptivné ménit)

a cela Cast desetinna Cast

b 32-3n bitt 3n bitd
C 32-2n bitu 2n bitu

d 32-n bitd n bitd

¢ pribyly dvé operace ,,shift”, ale napt. pro n=14 l1ze
712 nakreslit 8K kroku krivky
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