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order to approximake the de.si.rwe.d.ab‘jzd:..

2. Neep oF ScaN CONVERSION

Computer stores object in mathematical form.
Disploy devices are raster based (pixel based.
Scan conversion conwerts mathematical description
inko pixel intensity values.

% It s necessary for disploying any object on

SCreen .

* ¥ *

3. Basic Ipea

Consider o line between (x,,y,) and (x;,y,).
This Lline is continuous in nature. Bub screen is
mo.d.aofdwcrekz.pml.s Sean conversion selects
the nearest

Y a

pixels to represent the line on screen.

* i)

o  Pixel location

(xl ) HI)‘

4 Raster DispLay

*Scmniadhild.adb\iomnﬂpimm
¥Enn-hPLnlhma.PmUion(x.3)mdh1hmib3
{color) .

Example of Pisal Grid (5x5) |
4 e

Puak Addcsing

L L ]

Top-h.ft corner is
3 | (0,0).

2 e e S
1  (left to right)
0 | 5

4 . (top to bottom)

o @ & @ @
= 8 @ @ @ 9
e @ & @
w e @ @ @ 9
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5. Scan Conversion Process

g

g,q'unliong. (lines, circles, curves, ete.).
L

1. Geometric Dascri.pti.on

:

11

g,_ Geometric Trmfornmﬁan

|

-

3. Clipping
Onlﬂ the visible Farﬂ.an of of::jed‘.s is
considered. .

‘

4. Scan Conversion

Converted into a set of pixel positions

}

-

5. Disploy
Pixels ore sent to duspla.ﬂ aasbem
(fmmz hu_ffer) fm- visualization .

o

6. Tyres oF Scan CONVERSION TECHNIQUES

(o)

Analytical (Mathematical) Techniques
Based on mathematical calculations.
Example : DDA, Bresenham's Algorithm .
Geometric (Sampling) Techniques

Based on geometric considerations.

Exomple : Uniform sampling, Area sampling.

7. Common Primitives ror Scan CoNVERSION

-

-,

R off

Important Pornts &2
# Scon conversion converts mathemalical objects
# It is essential _for raster d-LﬁFL&lﬂ Jabtq.ma
# Accurocy and speed are main criteric
# Other topics (DDA, Bresenham, etc.) are

SV AT

Primitive Pu.rpnae.
Line Used to draw ulsu of obJed:s
Curve Used to drow smocth &h&\.Ft.s.
Polﬁson Used to fdl. areas and shapes.
A
TyercaL Exam Questrons ' Key Terms
thm BCOM. COMVErSLON. . # Scan Corversion #* Ir\b;lal::j
Describe the scon conversion process. # Raster Display # Geometric Technique
Exploin. analytical and geomebric techniques. % Frame Buffer * CI'"FP""'!]
Whot is raster display 7 Explain. | #  Primibive # Transformation
N

”

RGPV Notes tub

E
ScAN CONVERSION TECHNIQUES

1. InTRODUCTION
Scmcamersmeiau'u.Prumsnfcanvu-ﬁnsﬂ'u
se.orn.d'.ri.c. Pfi.mu:n'.ve.s (lines, circles, curves, po‘.usom)
fumhﬁi.on.sd:ufdhathptcturechmm&mllnd.
pixels thot con be disployed on o raster display
device. . -
In other words, scon conversion determines which
PLxdsamediAFLnﬂd&viudmuld.hc.hwnz.dONh
L bosed on scan conversion . )

@

Keep Learning, Keep Growing !

*
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IMAGE REPRESENTATION

1. InTRODUCTION

An image is o btwo dimensional funchion f(x,y) where x and y
poink (x,y) is colled the intensity or groy level of the image
ok thot poink.
Tohnnd]aimnﬁuinu.mmpuhr,ﬂxudmtb&mprumfmd

2. Neep oF Image RepresenTATION

iﬁa&uaﬂdpmhmautnmmpuku.
* Ewajormpukusrupl\uu, CAD,mducnlunuﬂmﬂ, ete .

3. Tyees oF ImacEes

(o) Bu’\-arﬂ (Monochrome ) Lnnﬁe
Onlﬂ buso Pau.nhl.n. m.l:uud'.:j values
Each Pu.cl requires 1 bik.

Example :

0 (black) and 1 (whike).

g e e st e i e s

) Brapss: Tnsgn
Pixels have intensity volues in the range 0 to (L-1), where
L is the number of groy levels.
Eoch pixel requires logg L bits.

HIERE S ENESENENE F o Light
TN E Y R (White)
2|34 |5|6)|2|6]5
3|4 [5[6 76|54
¢ 5676543
s |e|7]|6|5|a]|3]2
6| 7|6 |5 | %3214 Dark
716 |5 |4 |3 |2 |f |0 0 (Black)
(C) CGLOI“' Lﬂﬂﬂa
Each pixel is o combination nj‘ Red, Green and Blue
com.Pon.u.rJ.s.

Common color models : RGB, CMY, HSV, HSI, etc.

4  DrertaL Image RepresenTaTION

#* Conhnumhmsciamnph«imdc&uanﬂudtocmmbinhﬂ

gl o
ﬁTuqummmhwanuL:SmnFlinamdQunnﬂ:nﬂon.

EHENENE
Imoge
f(xra) (Makrix)

5. Imace SampLing

Mmufmwﬂr\samwth\huaﬁaf

Fi N
| Low Sampling Proper Sampling High Sampling |
| |
e * = o ® @ e e o090 00 |
| Y () | ® e 00000 |

e s e 0088 |

. L4 ® e o o @ @ s o0 0000
[ | . ooo-oo-:

e s 00008 |

' - — 1 . o e L] .Q..QOQ:

6. QuanTizaTION
Mmﬂ\cnm&erojsmahmh,beﬂgrthewblﬂbutm

E:mn.mp!.c. : 3-bit Quantizotion (8 gray levels)
_Ducimal Volue | Binory A3 like) | Groyjlewl

0 000 Block
1 001 | Very Dark Gray
2 oio Dark Groy
3 o011 Gray
4 | 100 Light Gray
S | 101 Very Light Gray

[ 6 110 Almost White

L ? 111 Whike J

7. Imace RepresenTaTiON PaRAMETERS

Example : (24-bit True Color Image) 1. Resolution (Spabial) : Number of pixels in rows (M) and columns (N).
( RGB Model ~I Z_MW:NML”-}ML.WL._{L).
: Esik. P"“L (R, G, B) I 3. Pixel (Pelure Element) : Smallest element in an image. .
| Each component = 8 bits | 4. Aspect Rabio : Width / Height.
!. Total = 24 biks per Pul I 5. slioru.as. Ra.cp.umnm*. = Mx N x 1532 L biks.
- Y ™ 8
| ImporTANT Points 22 | TyprcaL Exam QuEsTIONs Key Terms
* Im.an = 2D fum:.hm ff.x.:j,). 1. Dn..ftru "'“'3' and ulnneﬂ. rgPru-ni.n.h.u-x * I"“‘a“ * Gmﬂ Level
|1 Binary imoge uses 1 bik per pixel | 2. Explain b g i sl atiss ; #  Pixel # Binory Image
'Gmwwhbnaﬂ.cmqlnﬁzlbllipcrp&d- : e : Resolub I
| # Color image (True Coloc) uses 24 bits per pixel % ok won ety ok gustisative 5 Exples: b . o
» &"’"F'l““ﬁ : ; Whl. poinks 4, Unhl}udnuﬂswmwiformuhfwmmman * S“"‘P""‘“‘S * Col.m'Imsl-
L'G bizaki !i.r\.fu'\ih'l 'ihfu'\i.hbhd'.l stmgwmmw #  Quankizokion # RGB Model
RGPV Notes Hub @ K&efu Lea.r'n.i.n.s, Kezp Groc.nnﬂ ! *
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1. InTrRODUCTION

mﬂuphramphuﬁhquefindhshaneﬂdpnu\hs

(x.4) and (x2.ys).

2. Neep oF Line DrawiIng

UnzT - IT

LINE DRAWING

of
line on the

6. Cases For Line Drawing

Gada | icondman. | Tk | M | M S |
Case 1 Osmsl | x==x+1 Along = y moy change
:;.._2 _m>1 | 5a5+1_ Maﬂ.s_H xmﬂ.sduu\.ﬂn
Cose 3 ‘15m507_x=x+1 Nmﬁ.:_ y may change
Case 4 me<=1 | y=y+1 Along y x may change

# Forms the bosis fcr d.nmm.n.a .shnpu, Pnlﬂﬂonl.
characters , Srn#m, ekc

*® Irr\.PcrE‘.ur\.l'. n CAD, animakions , gomes and.
i I-fm 5 Lizaki :

We smrnﬂ.nd draw lines in fu.r.d'. ockarnk (0 £ m 2 1) and
then opply symmebry.

7. PixeL SeLecTiON PRINCIPLE

So, we choose the pixel whose center is nearest to the

3. Basic ConcepT

Aliu:mbcmprlmhd.hxl:mmg&: ackual line
Eqn.m}:inn of Lmnpq.&mg l:hrou.gh. ("UHJ and (x;,u;): - hmmlﬂ (fﬂr m>1)

i =gy i Gl J o {H’--Hl | NE (ty+l, yy+1) i
Xg — % |
d i
{ i Choose E if dp < dyg |
i 4 |
(Xg, ‘d:) idg E (xk{l, ldk) Otherwise choose MNE E
| l |
| i |
{— | e | | P (=, ye! I
8. ExampLE
= X
Drow o line between (2, 2) and (8, 5) using basic concepk -
4. Stope anD OcTanTs Step 1 : Find slope
l’&ﬂpﬁ(m]n{nhﬂa“ﬂmt&sd‘mhm m-:—_;--%-o.fr (0 gm s 1)
Yz ~ 4 "
':xt_xl So, x will be the rm:dnr th

coordinate plane ia divided into 8 ockanks.

#* The shpz&lc.ulalnﬂforanﬁl';x
&%Mﬁﬂma,umhﬂhmmmm
and

y=2+05(x-2)

then l'.runl.furln ko other ockants. i Y
Y x | g (Coleulated) | y (Rounded) | Pal (x, ) |
2 : 2 2.0 2 2, 2)
(m<0) (m>0) : 1 5l
Octant 3 Octank 0 3 2.5 3 (3, 3) i |
o (m = 0) | 3.0 3 (%, 3)
=X - i X 3
= 5 3.5 i (5, 4) g
O Y ; S Ochank 6 6| u.o0 4 (6, 4)
(m*ﬁo} ? ] {m < C') i
s B Zale 5 7 k.5 5 (7, 5) ; ”~
{m>0) {m > 0) 8 5.0 5 (a.s}J 0 & %% % 5 % 7 B 9
-y
5. MetHops oF Line Drawine | 9. SuMmary
dhscait: Lo tha tdeal line. e

v Algerithona lke DDA and Bresenham’s ars used for efficient line drowing.
ufstpmkrsmhuud.bedmuh\umeﬂ.ad:qnh

@ Simple DDA Algorithm
® Bresenham's Line D'rmwug J\lgoriﬂn.m.

Inportant Pomts 2 TwercaL Exam Questions |rr Key Terms
# A line is dafined by bwe end poinks 1. Define line. Explain need of line drawing. # Line # DDA Algorithm
# When |m| 5 1, we abep in x; when |m|> 1, we 2. Explain different coses of line drawing. #* Slope #  Bresanham's Algerithm
alep (U 3. Descrtbe DDA algorithm for line drawing Ockrd
# DDA uses flosking point colculabions 4 Exploin Bresenham's Lirufdrwna algorithm : Major Step : Pqutmd Pixel
'Brmn}m';nL&miﬂuwumeﬂb\h.gﬁrmlﬂuhﬁmu 5 Deoisbiva hmpmnhumﬂﬂm or
{fmﬂmm) e s dﬁnﬁ.ﬂ\m &* Hﬁﬂﬂfs‘ﬂp * Sw\«ltrs

4 ”

RGPV Nokes Hub ¥

®
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SiMpLe DDA ALGORITHM

1. InTrRODUCTION
DDA stands for Digital Differentiol Analyzer.
seb of pixels thab best represents o sbraight line

5. ExampLe

Simple DDA Algorithm

Y
Ax = 10-2 = 8 6
2. Basic Ibea N =k 5
g |-
- 2 ma= 2205 (mi<1) 3
# The volues of = and y ore coleculoted ob eoch step x 3l
uau‘l.am.a-e.manl:ﬂlwhnu Sﬂaxi-ﬁu\&mﬂ;jof'n-lh. A
0

*Thamﬁudnh&.(x,s)wﬂ;mmu\mmmddbuﬂu e et

¥ 8 9 10

; |
nearest integer ko geb the pixel posibions. ix“"*"xﬁ‘-i i 01 2 3 % 5
% This mebhod wies floabing point arithmebic. L B =it 0 |
3. MatHemaTIcAL ForMuLATION 6. Step By Step CALcuLATION
I ~
Let the lne be drown bebween bwe end points LR (Cnlm[nl:ed.}lﬂu (Calenlated) | round(x,) |round(y,) | Pixel (x,y)
(xy, yy) and (xp, ya). 0 | 2.000 l_ 2.000 2 5 || %oy 3 |
Ax = xy - %, , By =y, -y, 1] 3000 | 2500 e _§___E.:i; |
2 4 000 3.000 4 3 (%, 3
S taken a-lon.a the ; is. =
Hpe (omn % e 3 5.000 3.500 5 4 (5, 4)
m = slope = E':l{ 5 6.000 4 000 6 4 (6, 4)
< 5 7.000 4 500 7 5 (7, 5)
(o) If Imls 1 (ie., lbgl s |&x]) — x s major axis 9 8.000 5.000 8 5 (8, 5)
Xpos = % + 1 | 7 9.000 |  5.500 9 6 (9, 6)
iy ® G & m | .8 | 10000 | 6.000 10 6 (10, 6) |
(b) If Iml =1 (ie, lagl > loxl) — Yy is major oxis 1 B 5 Sae (1"\' > 1) [l'.l R i ]
= + 1 s =y
Y+ Yk ' I A% sm =%
Xeag = X T ‘ 2. Ay = y; -y ™ e | =
2 5 o | Example : i
At each LIIA.P, the caleulated values ore reunded be )R E H bl J
; . : ik 4, =%, , y =y, ' ol i
nearest integer to cbtain the pixel posibion. i Hl 4 : (2, 2) and (5, 10) |
5 Plot first poink (round(e), round(y)) | | :
]
4. AieorithM (Im| < 1) 6. For i=1 te Ay | Bx =3, Ay-8 |
| !
| I
I
| [
I !

F

 — == LS

RGPV Nokes Hub (%) Kisap: Lsnreiiog Kang Bning | ¥

Major Axis @ Direchion with more sleps

Write the DDA Algorithm for [ml > 1
. Compare DDA and Bressnham's lina algorithm.

w

~, y =y + i 3
Input  : Two end poinks (xy, yy) and (x,, 313 i mom o 0.375
OU'LP“'L i Set qf P"uj'“ raPruc.nh.n.s the line Plot (rmand.(x), M{H)J Y [¥3 mn.Ja- axis .
1. Bow-ai ey = ®y 7 Sbop R T B e sl
2. Ay = y3 - Wy -4
3 m = %ﬂ- 5
L T 8. ADVANTAGES 9. LimITATIONS
S. Pk bthe firsk peink Cround(x); roudtyd] S—————— e
& Farita 1 kb A '\/Sm-fah.m\d.msﬂfoun.c&u-h:d XUu;fLua.bnﬁPunhnn&m:bc
x = x + 1 o Paavises: liis (slower than integer methods)
= + m x Rmru:lu\ﬂ couses occumulobed
gu ?rbun.d.(x), round(y)) ‘ v Works for all types of lines. errors (less orcuracy)
k?. Stop ) W Uses incremankal caleulabions. X Produces jagged Llines than
((Nota : For Iml > 1, inbarchangs tha rola of x and y. | ‘ Bresenham's algorithm .
Use y es majer oxis. ] J
r 5 r’ N T
InporTANT Pomnts &2 ' Tiriciv. Bis: GHESTioNs ' Ker Terms
U " EPESE IO W e, 1. What is DDA Algarithm ? # DDA : Dighel Differenbial Analyse-
® Major oxis dbaminas the number of stepe 2. Exploin Simple DDA Algorithm with sbepe ® Ax : Dhongs i 2 x = %)
#® Iml <1 = x L major axis 3. Drow o lne bebuman (2,2) and {10, 6) uéng # Ay ¢ Change in y (y, - y,)
% |ml > 1 = y s major axis DDA Algerithm # m : Slope of the line
L »
#* *
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BreseNHAM's LINE DRAWING ALGORITHM

1. InTrRODUCTION

Bresenhom's Line Dru.uu\.s N.son.thm. s an cj'f‘mn}. 6 ALGDRHHH (0 im=< 1) | 8 HANDLING OTHER CAsES
ECOM  COTWErSLON. ﬂl.aﬁ't-u\:\r\- used ks drews a M..ahﬁ 'd i . ] = i i’ 2
F i . IM ¢ Cxe. yod . Cxy, 4 % If m <0 (negokive slope)
i s fosk ond accurake. Bx = x =% . By = g - Yo By = ly; - yol and change y
wmpnmnmhr:potiﬁacao+%}-2ﬁx(x,+1) | by -1 when NE is chosen.
2. Basic Toea
e T, R (- * If mo>1
* M&whlﬂufmhj{bnﬂhﬁ Plok (x, y4)
‘&uﬁ.hp,mdﬂidsuﬂ\.ﬂ\lrhm Rl?“tfﬁ'k'ohﬂa-ﬁ "'Ll-blld\ﬂlslzm\.d.amd.
the pixcl E (Eost) or NE (North-East) ¥ pe<0 opply algorithm.
-ﬁmwﬁr(fl“)huu&bdm Choose E pixel (xlxd-l.u*a) ‘*‘I_fluu f
Wi adeeak, psal s bha Gdaal lina, | Bep B ¥ Dy . L dd
Elee right to left
3. AssumpTIONS ‘ B INE, et (5§ W 4, 5 B — Interchange end poinks so
# Linse is drosen fr'e-m. (‘aaﬂo) ko (:t.,. al). | Pest = P * 2 (Aa - Ax) thak o < %y
# Slope (m) of the line ia : Osms1 {u..fﬂglslﬁxli| End of If
& I mo> 1, inbachange % and y Plot (x, g) 9. AbvanTaGes
?' EIMPLE and sublrackion
4. MarHemaTicaL FormuLaTION
e s PRI UL 3 Drows o line bebween (2, 2) and (10, 6) using v Fast and efficient
EL‘hhmP:“‘Li’“(*uer)- ! Bmm'amnrnu.{.nﬂmﬁor{uun. | v L“""""““"t'"‘ﬂ“"""“"“"
l’Tr.-upuuHapwclAmMuLahpm Elsduhon'.- Jsux.hﬂnformnl-hlm
: E (x+ 1, gyl and. NE  (x+ 1, yo+ 1) i | Ax v 10-2 =8 . Ayw 6-20 4 (m = 0.5) applicakions
[ e S i Pa * 2&&(5@ + 'k} - 2 4= (lg + 1) v Produces accurake and
:' | ' f 4 ¥ l""": o 2x4x(2.5) - 2x8x3 visually pleasing Lines
| Pl == 1y e h /
H el If P is obowe the line, | T o : e —— = 3
| L e P2l pe | Deader | Poh Bbe g etpuyl | 20, Lpsueniie
| | | ) ! 0 -28 E (2,2 -20 2 —
i {:xg.sul { E | If P is on the lne, : 1 -20 E (3, 2 -12 X Works j'ﬂr dn:n.ehk lLines Dﬂiﬂ
| oW RS $EE0R S S 1 = i
.‘ cithar E or NE. : : s E 2‘5' :; ;’ X More complex logic needed
Ehmwpkhdﬁfuud.u: i | i ™ NE (6, 3) -20 fm—ahcpd.epu(m’#i}
| | 5 -20 E (7, 3) =-12 X Mot suikable for aub - pixel
: {P«‘Zﬁsuu-2ﬂ“n'c] :| 3 -12 E (8, 3 -4
| | o
| | 7 —4 E (9,3 & \_ ~
: where C= 2 Ay ys - 2 Axxg + Ax : 8 & NE (10, &) _20
! Ax = xy- % . Dyt oy - e : (For last step we plst (10, 6)) 1. Aepiicatons
\ v,
o L e S S ¥ p -
5. Inrria. Deciston PARAMETER 7 T #  Compuber graphics sgeberms.
o - : ® CAD / CAM softuware.
AL A:n.rhu\a poink (x.p. 3,), i | # Gama d...Lpannk
Po = 28yyp = 2hBxx, + Ax 3 B # Image drowing and edibing bools
= 2&3(5,1-—5—)-25:(:,*1) | 2 1 ‘ L ] Smhfur.u.d.maanum.a
i ! 3 T
o ¢ i % visualizabion
e 1+ 2 & &% 5 & 7 9 10 1 g
~N -~ i =~
ImporTANT Points 2 Trrca Exam Questrons | Ker Terms
# Bresenham's algorithm i bosed on decision parameber 1, Exploin Bresenham's Line Drowing Algerithm * S C : # NE (North-Eost) Poel
# I awids floaking poink caleulakions . Z.Muhmij&wﬂm’aw.,
® Works efficiently for 0 £ m 8 1 3. Dreas s line babossan (2, 72) and: (10, 6) sainig - ¥ Gt
# Symmeiny con be used o handle all octants Bresenham's algorithm # Decision Porameber (py) #  Slope (m)
# Only addibion and sublrackion are required i Haig: gRhar ek e hahdladtr Bhasaibias alagntianll | g EOELAY B #  Inkeger Arithmebic
5. Cnmfuﬂ. DDA and Bresenham's line.  drowsing nl.aon!.han
. - o,

RGPV Notes Hub (5) Kadg Laaining, Kesp Grouting | #
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1. InTRODUCTION
* Rmhhﬂﬂfﬂﬁnhhaﬂ.ﬂm
that are ab o fixed distance (radius r) from

Unzt - IT

CIrcLE DrAWING

TT601 - CoMPuTER GRAPHICS & MULTIMEDIA

4. GenerAL MeTHoD (FLOATING POINT)

1. Start ot the poinkt (0, r),

2. Choose E (x+1,y) or SE (x+1,y-1)

Deba s S/

6. ExampLE
Drew o ecircle nf radiue r = 5
centered ot (0, 0) using smm]. rmethod

* anunhﬂ\.ufa.drd‘.wiﬂ'\w{x‘,ac) & e R b | ShF(k) x y Decision Ntxh(x..:,)
o s : 1 i _O “_0_._5 [+] __20_ _SE -_(1 ;i__
e I o R G \ 3. Use the circle equokion to decide. | 8 | p® e | XA
i\ = 2,) '(H'!k}z"'zj i ot {P): 1 1 4 -% | p<0 —=E (2,4)
———————————————————————————— 2 2 & i p2 0 —SE (3.3
For o circle centered ot origin (0,0) : po=xt4yt-r? 3 3 3 0 |p20—SE (4, 2)
| x? 4 y? = o2 ] Tarkal veli: | 4 | & | 2 | 3 |p20—=SE| (51) |
; 5 5 i 8 Stnp(xz H)
AL (0,r), =02 +r?-rt20 )
2. Basic Ipea i T
# We caleulate the points of the cirele in one s 3| €0,5) (1,4) (2,%) (3,3) (&4,2) (5,1)
o - o Ak Point (x,y) | Choose | Mew Poink
PW\-‘EI AL, iy - b P<O E (x.i,s) PoZ:n-i 3‘“
# This reduces bthe colculokions ko %‘bu\. o_f
) 5 i ® @ e 0
the circle p2z0 SE [(x+1,y-1)|p+2x-2y+1 g4 et | P .
. J S | e
3. 8-War Symmetry oF CircLe 9 . ® -
T iy i s il il 5. AicorrtHM (GENERAL MeTHOD) 10 .
o.L(:g,Ba),Uw\.U\&oUw ¥ symmebric 7 0e . X
' Input : Cenker (&,HG) and rodius r -1 @ ®
Pw’\k‘ are
Ou.EPul-.Sdz ofpiulpou'hm- ofcwd& | -2 : :
| -3 : PPN A, S | T, |
Ay (,=+2_3=+3) 5 (1.-.*3-3.;*1) 1, % =20, Wy = ¥ | e ..: : ; _..
2. (xe-%, yety) 6. (x -y, ye+ x) 2. p=0 5 . e ele e
3 Cx=+x.3¢-3) ¥. (:q,_i-s,ac-x) 3. Plot Sﬂ-,m!rispainhvf(x,aj -5-4-3-2-10 1 2 3 4 5
\.“ (xe =%, ye = y) 8. (x. -y, ye=x) 4 While (x < y) 2
2 If (p < 0 7. ADVANTAGES
= 1 !
(—-x,”) (2,3) x ] | e Sur\fla wu‘,d‘hﬁab: understand
P R 2 v Uses B-woy symmebry bo reduce compubokions
(-y, =) (y, =) i V' Suitable far small redius and educabional
> X x = x + 1
1 J
Cryi—xd (y, -=) y78-
- =
pepedesiged 8. LimMrTaTIONS
Bagh ot Gy 5 End While S S
I/________m__________l ____________________ . 6 SEOP x umf\nuhns Putnl? arithmetic. (slower) .
|‘n'uu mmlmlahpu&nhmmo-dﬂnh: ‘prka:fm-hnrmuqumznhﬂ!rndﬂ
| end use symmebry bo geb bhe full crcle. | | L J X Accumulakion of reunding errors
_________________________________________ L
N Y1
( ImporTANT PoInts 2 Trercar Exam Questrons Key Terms
® Cirola squabion: 3% ¢ g« r% Ccanber ob enigin). | | 1 Whab i bua aqualion of @ sine? # Circle # B-Way Symmairy
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