Q 1(a). 

Digitize a line from point (-1, -1) to point (4, 5) using Brcsenham's Line Generation Algorithm.

Ans:-
Here (x1, y1) = (-1, -l), (x2, y2) = (4, 5) 


y2 - y1    Δ y       6
m =  

  =  
  = 
  = 1.2 > 1
-------------- (1)
x2 - x1
      Δ x      5   

Δ y = 6 & Δ x = 5



---------------- (2)

Value of initial decision parameter 

P0 
= 
2 Δ y - Δ x
= 
12 - 5 = 7

---------------- (3)
<Value ><of ><increments ><for ><calculating ><successive ><decision ><parameters ><are><:> 

<2 ><>< ><Δ x >< >< ><= >< >< ><10 >< 



><><---------------- (4)>
<2 Δ x - 2 Δ y ><= ><-2 


---------------- (5)>
<><Plot ><the ><initial ><point ><(x><0><, ><y><0><) ><= ><(-1, ><-1) ><in ><frame ><buffer. ><Determine ><successive ><pixel ><positions ><along ><line ><path ><from ><decision ><parameters ><value ><(-1, ><-1). ><Thus, ><we ><have><:>
          <For ><i = 6, ><x0 ><= ><5>4, ><so ><the ><algorithm ><terminates.>
<Q.1 (b).> 

Find out (using Bresenham algorithm) the pixel location approximating the first octant of a circle having center at (0, 0)  <><><><><>and radius 5.

Ans.:-


Initial decision parameter P0 = 1 – r = 1 – 5 = -4


Since, the circle is centered at origin, the initial point (x0, y0) = (0, 5)   & 
initial increment for the calculating decision parameter is:

2x0 = 0,
 2y0 = 10

[P k < 0 ( next point is (xk+1, y k) & P k+1 = P k + 2 xk+1 +1

P k >= 0 ( next point is (xk+1, y k+1) & P k+1 = P k + 2 xk+1 - 2y k-1+1

2 xk+1 = 2 xk + 2 & 2y k-1 = 2y k-2 , we stop when x >= y ]

	K
	P k
	(x k+1, y k-1)
	2 x k+1
	2 y k-1

	0
	-4
	(1,5)
	2
	10

	1
	-1
	(2,5)
	4
	10

	2
	4
	(3,4)
	6
	8

	3
	3
	(4,3)
	8
	6


<Since ><x ><> ><y, ><we >stop.

<Q. 1(c).> 
<Compare ><and ><contrast ><the ><following:>
(i)< >< >< >< ><Cyrus ><Beck ><and ><Cohen ><Suther ><land ><and ><Line ><clipping ><algorithms.>
	<Cyrus ><Beck ><Line ><Clipping>
	<Cohen ><- ><Sutherland ><Line >Clipping

	1> <><><Applicable ><to ><any ><convex ><or ><non ><– ><convex window.>
2> <It ><is ><a ><parametric ><line ><clipping ><algorithm ><and> <uses ><10 ><< ><t ><< ><1 ><where ><t ><is ><a >parameter.
	1> <Applicable ><to ><rectangular ><windows >only.

2> <It ><involves ><the ><division ><of ><area ><surrounding ><the ><window ><region ><into ><4 segments ><Up, ><Down, ><left, ><Right ><and ><uses ><number ><0 ><&1>


<>
<(ii) >< >< ><Random ><and ><Raster ><Scan ><display ><devices.> 

	Random Scan Display Device<>
	Raster Scan Display device

	1> The Display buffer stores the picture information.

2> Capable of producing pictures made up of lines, but not of curves.

3> Lines appear smooth and directions are specified.
	1> The Frame buffer stores the picture information.

2> Capable of producing realistic image because of bit plane storage.

3> Lines may not appear smooth.<><><><><>


<Q.1 ><>(d). 
<With ><the ><help ><of ><suitable ><diagram ><and ><related ><tables ><describe ><how ><frame ><buffer ><can ><be ><used ><to ><control ><the ><color ><and ><intensity ><of ><the ><picture ><display?>
Ans.:-

<Frame ><buffer ><is ><the ><storage ><area ><in ><a ><raster ><scan ><display ><system ><arranged ><as ><a ><two ><dimensional ><table; ><every ><row ><- ><column ><entry ><stores ><information ><such ><as ><brightness ><and/ ><or ><color ><value ><of ><the ><corresponding ><pixel ><on ><the ><screen. ><In ><a ><frame ><buffer, ><each ><pixel ><can ><be ><represented ><by ><1 ><to ><24 ><or ><more ><bits ><depending ><on ><the ><quality ><(resolution) ><of ><the ><display ><system ><& ><certain ><attributes ><of ><the ><pixel. ><Higher ><the ><resolutions ><better ><the ><quality ><of ><the ><pictures.>













     (i, j)












Screen

The picture information is stored in the form of bit planes & for brightness intensity 3 bit plane should have 1 as respective in the frame buffer, if it is zero, then the intensity will be least.
Some of intensity combinations are:

Bit planes

A 
B
C

0
0
0
(
min. intensity of a point

0
0
1

0
1
0
( 
value of a pixel in 2nd bit plane

0
1
1

1
0
0

1
0
1

1
1
0

1
1
1
( 
max intensity of a point

For controlling intensity of colors, we need a minimum of 8 bit planes i.e. picture information has to have 8 digits (0, 1) further 28 combination occur.

For colors, we need in general 3 electron guns of 3 colors (red, green & blue) for picture display with varying colors.














M x N      (i, j)

M x N      (i, j)



    M x N      (i, j)
       M x N      (i, j)

Frame Buffer: Color Variation of a Pixel
Here we have 3 bit planes & 3 digit numbers. If information in each plane (R, G, B) is zero i.e. (0, 0, 0) then there is no display. Further 

R
G
B

so

0
0
0

no display

0
0
1

blue display

0
1
0

green display

0
1
1

green _ blue mix display & son on

For more colors, we require more bit planes & hence more number of digits 
signifies more color combinations. 
<Q 2(a).
<S ><a ><y ><A ><B ><C ><is ><a ><triangle ><with ><coordinates ><A (-2, 0), ><B (-l, l), ><C ><(><- ><l><, ><- ><l><)><.>


<Find ><the ><transformed ><coordinates ><when ><the ><triangle ><ABC ><is ><subjected ><to ><the ><anticlockwise ><rotation ><of ><45° ><about ><an ><axis ><passing ><through ><the ><centroid ><of ><the ><triangle ><such ><that ><it ><is ><parallel ><to ><y-axis?>
Ans.:-
<For >< >< >< >< ><Δ ><A ><B ><C ><>< >< >< ><with >< >< >< >< >A (-2, 0), 
B (-1, 1), 
C (-1, -1) 
the centroid is given by 

<MX   =  [ABC]  ><=>
<The ><required ><transformation ><is ><given ><by><:>



R45o M x R – 45o

=



*



*

=
        






        *
>

=



   *




=



   =

Therefore (√2, 0), (-√2, -1 ⁄√2) & (0, -√2) are the required vertices.
<<Q. 2(c).>
<><><><><><><><A ><polygon ><has ><4 ><vertices ><located ><at ><A ><(10, ><10) ><B ><(10, ><40), ><C (40, ><10), ><D (40, ><40). ><Indicate ><a ><transformation ><matrix ><to ><have ><its ><reflection ><about ><X-axis?>
<Ans.:->
<The ><given ><polygon ><is ><given ><in ><matrix ><form ><a>

<V ><=>
<The ><matrix ><for ><the ><reflection ><in ><x-axis ><is>
<><M><X>< ><= >< 
><><


><(i.e. M><L ><= T -- V>< ><R -- Ө><  ><M ><X  ><R -- Ө><  ><T ><V><)>
<The ><new ><co-ordinates ><of ><the ><reflected ><polygon ><ABCD ><are ><given ><by>
<[A' B' C' D']
><= 
><[A B C D]  <M>X><><>









=


*


=








      3x3



      

         4x3
<Thus ><A' (><10, -10), ><B' (><10, -40), ><C' (40, -10) ><& ><D' (40, ><-40) ><are ><the ><required ><vertices.>
Q. 2(d).
<><Obtain ><the ><Perspective ><projection ><on ><the ><X=Z ><plane, ><with ><center ><of ><projection ><being ><at ><(-><1, 0, 0), ><also ><find ><principal ><vanishing ><point?>
Ans.:-

<><The ><plane of ><projection ><is ><x ><= ><z>
<COP ><is ><(-1,0,0)>
<When ><projectors ><are ><located ><at ><x-axis, ><the ><projection ><is ><given ><by> 
<[x*,y*,z*,l] = [x, y, z (px + l), l],> 
<px+1 ≠ 1.> 

<Converting ><into ><the ><ordinary ><co-ordinates, ><we ><get>
<
><[x*,y*,z*,1] ><=><
><>
<Since ><the ><COP ><is ><(-1, 0, 0, 1) ><a ><vanishing ><point ><a ><located ><on ><x-axis ><is ><at ><(-l/p, 0, 0, l)> 


<[x*, y*, z* ,1]  ><= 


        ><>< ><=     ><[1, 0, 0, 1]>
<>
<Q. 2(e)>.
<Compare ><and ><contrast ><the ><perspective ><projection ><with ><the ><parallel ><projection? ><Justify ><your ><answer ><that ><parallel ><projections ><preserves ><lateral ><measurements?>
Ans.:-

	Parallel Projection
	Perspective Projection

	1> The rays from an object converge at infinity.

2> It can be categorized according to the angle that the direction of makes with the projection plane i.e. orthographic & oblique projections, which are further, classified.
	1> The rays from an object converge at finite distance (called COP).

2> It can be categorized on the basis o f principal vanishing point; it can have at most 3 & at least 1 principal vanishing point i.e. single point, two point & three point projection.


<In ><parallel ><projection ><co-ordinate ><positions ><are ><transformed ><to ><the ><view-plane ><along ><parallel ><lines, ><hence ><lateral ><measurements ><are ><preserved.>
Q. 3(a).
<Find ><equation ><of ><Bezier ><curve ><which ><passes ><through ><points ><(0, ><0) ><and ><(-2, ><1) ><and ><is ><controlled ><through ><points ><(7, 5) ><and ><(2, 0)>
Ans.:-
<Let ><P0 = (7, 5) ><& ><P1= (2, 0) ><be ><the ><control ><points.> 
<Then,>

B n, i<> = 

u i (1 - u) n - i


          n!

=
 
<, 0 <= u <= l>


      i! (n - i)!
<= P0 B1, 0(u) ><+ P1 B1, 1 ><><(u)>
<= ><(7, 5) ><(1-u) ><+ ><(2, 0) ><u> 
<= ><(7-7u, ><5-5u) ><+ ><(24, ><0)> 
<= ><(7-5u, 5-5u),

0<u<l 
><Since ><the ><curve ><passes ><through ><(0,0) ><& ><(-2,1),>
<7-5u ><= 0 ><= 5- ><5u ><& ><7-5u ><= ><-2 ><& ><5-5u ><= ><1>
<u ><=7/5 ><or ><u=l ><or ><u=9/5 ><or ><u=4/5><
>
<But ><0 ><< ><u ><<1

><u=l ><or ><u=4/5>
<But ><u=l ><gives ><one ><of ><the ><control ><points (2, ><0)>
<u ><=4/5.>
Q. 3(b).

<A ><Bezier ><curve ><is ><to ><be ><drawn ><given ><the ><control ><points ><PI ><(40,40), ><P2 ><(10,40), ><P3 ><(60,60), ><P4 ><(60, ><0). ><Calculate ><the ><coordinates ><of ><the ><points ><on ><the ><curve ><corresponding ><to ><the ><parameter ><t ><= ><0.2, ><0.4, ><0.6. ><Draw ><a ><rough ><sketch ><of ><the ><curve ><and ><show ><coordinates ><of ><various ><points ><on ><it?>>
<<
Ans:

<x ><k><
><40><
><10><
><60><
><60>
y <k><
><40><
><40><
><60><
><0>>


 3!

B0, 3 = 

= t0 (1 - t) 3 = (1 - t) 3


0! 3!

7 B1, 3 = 3 t (1 - t) 2


   B2, 3 = 3 t 2 (1 - t)

   B3, 3 = t 3
<The ><function  
><x (t) 
><= Σ ><x ><k>< B k, 3><><><><>< 


><k ><=0, 1, 2, 3> 
<><><= x><0>< ><B 0, 3 ><+ >x<1>< >B 1, 3 <+ >x<2>< >B 2, 3 <+ >x<3>< >B 3, 3 

<= ><40><(1-t)><3>< ><+ ><10(3t (l-t)><2><) + 60(3 t><2 ><(l-t)) + 60t><3>>
<<= 40(l-t)><3>< ><+ ><30t (l-t)><2>< ><+ ><180 t><2 ><(l-t) ><+ ><60t><3>
<Similarly 
><y(t) 
><= ><Σ> <x ><k>< B k, 3><><><><>< 


><k ><=0, 1, 2, 3> 

<><=  y><< >0 >B0, 3< ><+  y><< >1><><><><><><>< >B1, 3<><  ><+  <<y >2><><><><><><>< >B2, 3<><  >+  <<y >3><><><><><><><><><>><><>< >B3, 3<>
<=  ><40 ><(1-t)><3>< ><+ ><40 (3t (l-t)><2><) + 60(3 t><2 ><(l-t)) + 0>
<= 40(l-t)><3>< ><+ ><120 t (l-t)><2>< ><+ ><180 t><2 ><(l-t)>
<When 
t ><= ><0.2,> 


<x(t)
><=  ><40(l-0.2)><2>< ><+ ><30(0.2)(1-0.2)><2>< ><+ ><180(0.2)><2>< ><(1-0.2) ><+ ><60(0.2)><3>
<= ><40(0.8)><3>< ><+ ><6(0.8)><2>< ><+ ><7.2(0.8) ><+ ><0.48>
<= ><20.48 ><+ ><0.1066667 ><+ ><5.76 ><+ ><0.48 ><= ><26.82666>
<y(t)
 ><= ><40(0.8)><3>< ><+ ><120(0.2) ><(0.8)><2>< ><+ ><180(0.2)><2>< ><(0.8)>
<=  ><40(0.512) ><+ ><24(0.64) ><+ ><180(0.04) ><(0.8)>
<=  ><20.48+1-5.36 ><+ ><5.76 ><= ><41.6>
<When ><t ><= ><0.4,> 
<x(t) 
><=  ><40(0.6)><3>< ><+ ><30(0.4) ><(0.6)><2>< ><+ ><180(0.4)><2>< ><(0.6) ><+ ><60(0.4)><3>
<- ><40(0.216) ><+ ><30(0.4) ><(0.36) ><+ ><180(0.16) ><(0.6) ><+ ><60(0.064)>
<=  ><8.64 ><+ ><4.32 ><+ ><17.28 ><+ ><3.84 ><= ><34.08>
<y(t)
 ><=  ><40(0.6)><3>< ><+ ><120(0.4) ><(0.6)><2>< ><+ ><180(0.4)><2>< ><(0.6)>
<=  ><40(0.216) ><+ ><48(0.36) ><+ ><180 ><(0.16) ><(0.6)>
<=  ><8.64+17.28+17.28 ><= ><43.2>
<When ><t= ><0.6,>
<x(t)
 ><=  ><40(0.4)><3>< ><+ ><30(0.6) ><(0.4)><2>< ><+ ><180(0.6)><2>< ><(0.4) ><+ ><60(0.6)><3>
<= ><40 ><(0.064) ><+ ><18(0.16) ><+ ><180(0.36) ><(0.4) ><+ ><60(0.216)>
<><= ><2.56 ><+ ><2.88 ><+ ><25.92 ><+ ><12.96=46.32>
<y(t)
><= ><40(0.4)><3>< ><+ ><120(0.6) ><(0.4)><2><..+ ><180(0.6)><2>< ><(0.4) ><= ><2.56+11.52 ><+ ><25.92 ><= ><40>





    

   50


<t >< >< >< >< >< >< >< >< >< >< >< >< ><x (t) >< >< >< >< >< >< >< ><y (t)

   40>
<0.2 >< >< >< >< >< >< >< >< ><26.83 >< >< >< >< ><41.6

   30>
<0.4 >< >< >< >< >< >< >< >< ><34.08 >< >< >< >< ><43.2

    
>
<0.6 >< >< >< >< >< >< >< >< ><46.32 >< >< >< >< ><40

   20>
   10
<><><><><>





    <10    ><20    ><30    ><40    ><50    >60
>
<Q. 3(c)
<Briefly ><discuss ><the ><concept ><of ><following:>
· <Hidden ><surface ><removal ><algorithms>
· <Phong ><shading>
Ans:

<Hidden ><surface ><removal ><algorithm - ><is ><the ><most ><complete ><and ><most ><versatile ><method ><for ><display of objects><>< ><in ><a ><realistic ><fashion. ><The ><concept ><is ><simply ><to ><take ><one ><ray ><at ><a ><tune, ><emanatmg ><form ><the ><vi><ewer’s>< ><s ><eye ><(><in ><perspective ><projection) ><and ><reaching ><out ><to ><each ><and ><every ><pixel in ><><the ><view port, ><using ><the ><laws ><of ><optics.>
<Phong ><shading - Here, ><normal ><vectors ><are ><interpolated ><and ><then ><illumination ><model ><is ><applied ><to ><each ><surface, ><for ><rendering ><a ><polygon ><surface.>
>
<
<Q. 3(d).> 
<What ><do ><you ><mean ><by ><Specular ><reflection? ><Is ><their ><any ><relation ><of ><surface ><texture ><with ><the ><type ><of ><reflection ><produced ><on ><the ><exposure ><of ><that ><surface ><to ><some ><light ><source? ><Explain ><with ><the ><help ><of ><diagram ><and ><suitable ><mathematical ><equations.>
<Ans.> 
<Specular ><reflection ><occurs ><when ><the ><reflection ><is ><stronger ><in ><one ><viewing ><direction ><i.e. ><there ><is ><a ><bright ><spot, ><called ><a ><specular ><highlight. ><This ><is ><readily ><apparent ><on ><shiny ><surfaces.>
<[image: image1.jpg]


>
<x><c><
><x>
<Property ><of ><Circle ><Here, ><R: ><direction ><of ><specular ><reflection ><V: ><direction ><of ><viewer>
<Then, ><for ><an ><ideal ><reflector, ><the ><specular ><reflection ><is ><visible ><only ><when ><V ><& ><R ><coincide. ><For ><real ><objects, ><the ><specular ><reflectance ><can ><be ><seen, ><even ><if ><V ><& ><R ><don't ><coincide. ><The ><shinier ><the ><surface, ><the ><smaller ><f(a), ><range ><for ><specular ><visibility. ><So, ><a ><specular ><reflectance ><model ><must ><have ><maximum ><intensity ><at ><R ><with ><an ><intensity ><which ><decreases ><as ><f ><(a).>
[image: image2.png]



<><Circle ><generation ><(polar ><coordinate S><yst>ems)
Mathematically,

<><><><><I ><= ><IS><>< ><. ><kS . ><cos n ><a><
><where >< ><><><I><s>< ><= ><intensity ><of ><source.>>
<<I ><= ><intensity ><of ><specular ><reflected ><light.>
<k><s>< ><= ><specular ><reflection ><co ><- ><efficient.>
Q 4(a).
<Differentiate ><between ><following:->
<• >< >< >< >< >< ><Morphing ><and ><Planning> 

<• >< >< >< >< >< ><Motion ><Specific ><animation ><and ><Motion ><Generalized ><animation>
<Ans.>
	<Motion ><Specific ><Animation>
	<Motion ><Generalized ><Animation>

	1> <><><Motion ><of ><a ><graphic ><object ><can ><be ><specified ><in ><any ><scene.>
2> <><><Techniques ><><><><like ><><><interpolation, ><approximation, ><etc ><are ><used.>
3> <><Low ><level ><techniques.>
	1> <><General ><motion ><or ><behavior ><of ><any
><graphic ><object ><is ><described.>
2> <><><><><A ><set ><of ><rules ><or ><constraints ><is ><used, ><which >< ><involves >< ><vector >< ><algebra ><& ><numerical ><techniques.>
3> <><High ><level ><techniques.>


Q 4(b).
<How >< >< ><many >< >< ><key >< >< ><frames >< >< ><are >< >< ><required >< >< ><to >< ><produce >< >< ><an >< >< ><animation >< >< ><film >< >< ><Sequence >< ><with ><duplications, ><having ><duration ><of ><five ><minutes?>
Ans.:-
<5 ><minutes ><= ><300 ><seconds>
<No ><of ><frames ><required ><per ><second ><= ><24>
<No ><of ><frames ><required ><in ><300secopds ><= ><7200.>
<Duplications ><are ><allowed.>


7200

Therefore, 
<
><><=>< ><3600>< ><key>< ><frames>< ><are>< ><needed.>



   2
<Q. 4(c).> 

<What ><do ><you ><mean ><by ><terms ><Cel ><animation ><and ><Sprite ><animation? ><Suggest ><which ><technique ><of ><animation ><is ><better ><and ><Why?>
<Ans.> 
<Cell ><Animation ><is ><a ><traditional ><method ><of ><generating ><animation ><in ><which ><each ><character ><is ><drawn ><on ><a ><separate ><piece ><of ><transparent ><paper ><and ><a ><back ><ground ><is ><drawn ><on ><an ><opaque ><paper. ><While ><shooting ><the ><animation, ><different ><characters ><are ><overlaid ><on ><top ><of ><the ><background ><in ><each ><frame.>
<Sprite ><animation ><is ><a ><computer ><assisted ><method ><of ><generating ><animation ><which ><is ><a ><2D ><graphic ><object ><that ><moves ><across ><the ><display.>
<Sprite ><animation ><is ><better ><compared ><to ><cell ><animation, ><because ><it ><is ><interactive, ><not ><restricted ><to ><rectangular ><shapes ><and ><makes ><animations ><more ><event ><driven.>>
<Q. 4(d).>
<How ><do ><you ><simulate ><deceleration ><in ><animation ><scenes? ><Why ><the ><animation ><seems ><to ><be ><decelerating ><if ><the ><spacing ><between ><frames ><keep ><on ><decreasing? ><Graphically ><discuss ><the ><mathematical ><function ><used ><to ><produce ><deceleration ><in ><any ><animation?>
<Ans.:->< >< >< >< ><> 
To simulate motion we adjust the time spacing for in betweens.
Zero acceleration (Constant Speed):
The time spacing for in betweens is at equal interval i.e. for N in between for key frames in the time Ta & Tb, the time interval between key frames is divided into N + 1 sub intervals leading to in between spacing of  


Tb - Ta
ΔT =  









N + 1
















Ta





Tb
The time of any Jth in between is given by,
  
T j = T a + J * ΔT
, 
J = 1, 2, 3, -----, N
Non-zero Acceleration: 

Positive Acceleration:

Time for the Jth in between,


T j = T a + ΔT * [ 1 – cos ( J * Π  2 (N + 1) ) ,
J = 1, 2, 3, -----, N

ΔT = Tb - Ta

To incorporate speed in an animation, the time spacing between the frames should increase, so that greater change in position occurs as object moves faster.

To have increased interval size, the function is 
(1 - cos Ө), 
0 < Ө < Π   2)

Frame Spacing

[Increasing]





0



1
Negative Acceleration:

Time for the Jth in between,

T j = T a + ΔT * [ sin ( J * Π   2 (N + 1) ) ,
J = 1, 2, 3, -----, N

ΔT = Tb - Ta

To incorporate decreasing speed in an animation, the time spacing between the frames should decrease, so that there exists lesser change in position occurs as object moves.


To have decreased interval size, the function 
sin Ө, 
0 < Ө < Π   2)
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Frame Spacing

[Decreasing]
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<<Q. 4(e).
><><><><><><><Briefly ><describe ><following ><file ><formats:> 
Ans.:

<(i) >< >< >< >< ><>< ><MPEG ><(Video ><format) ><:- 
><Moving ><Picture ><Experts ><Group ><is ><an ><industry ><standard ><encoding ><format. ><Available ><as ><MPEG ><- ><1 ><& ><MPEG ><- ><2 ><. ><MPEG ><- ><2 ><is ><the ><standard ><used ><by ><DVD ><and ><is ><of ><much ><higher ><quality ><than ><MPEG ><- ><1. ><MPEG ><- ><1 >< >< ><has ><normal ><frame ><size ><of ><352 ><* ><240 ><& ><a ><constant ><bit ><stream ><of ><1 ><megabit ><per ><second. ><It ><consumes ><10 ><megabytes ><for ><each ><minute ><of ><video. ><VCDs ><are ><the ><MPEG ><- ><I ><format. ><MPEG ><- ><2 ><Provides ><for ><720 ><x ><480 ><resolution ><and ><with ><much ><less ><loss ><of ><detail ><over ><MPEG ><- ><1. ><The ><file ><sizes ><are ><3 ><to ><4 ><times ><larger ><than ><MPEG ><- ><1.>
<(ii) >< >< ><>< >< ><MP3 ><:- ><(Audio ><format) ><music ><is ><recorded ><and ><distributed ><through ><this ><format. ><Some ><additional ><information ><also ><may ><be ><stored.>
<(iii) >< >< >< ><><GIF ><(Graphic ><Interchange ><Format):- 
><An ><efficient ><means ><to ><transmit ><images ><across ><data ><networks. ><GIF ><files ><incorporate ><a ><compression ><scheme ><to ><keep ><file ><size ><at ><a ><minimum, ><interlaced ><and ><animated ><GIF ><files ><are ><also ><created.>
<(iv) >< >< >< >< ><JPEG ><(Joint ><Photographic ><Experts ><Group):- 
><A ><graphic ><file ><format ><used ><on ><the ><web ><to ><minimize ><graphics ><file ><sizes. ><These ><include ><full ><color ><images ><hence ><used ><by ><photographers, ><artists, ><graphic ><designers ><etc. ><JPEG ><compression ><uses ><a ><complex ><mathematical ><technique ><called ><a ><discrete ><cosine ><transformation ><to ><produce ><a ><sliding ><scale ><of ><graphics ><compression.>
<(v) >< >< >< ><  ><><WAV:- 
><A ><common ><audio ><file ><format. ><A ><flexible ><file ><format ><designed ><to ><store ><more ><or ><less ><any ><combination ><of ><sampling ><rates ><or ><bit rates. ><It ><encodes ><all ><sounds, ><with ><the ><same ><no ><of ><bits ><per ><unit ><of ><time.>
>
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