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  A  TRANSFORM ATION is a one-to-one mapping of the points of the plane to new  points of the same plane.

  An ISOM ETRY, also called a " rigid motion" ,  is a transformation which preserves distances.  
Preserving all distances preserves f igures (think of triangles).  

There are only four types of isometries of the plane:  Translat ion (“ Slide” )
Reflect ion (“ Flip” )
Rotat ion (“ Turn” )
Glide ref lect ion (“ Flip’nSlide” )

TRANSLATION

CDetermined by a vector (an arrow  w ith specif ic length and direct ion)

CMoves all points of the plane in one direct ion, the same distance... determined
by the “ slide arrow”  or vector of the translat ion.

CSince all points move the same direct ion, points move on parallel straight paths.

REFLECTION

CAll points of the plane, except those on the line of ref lect ion, move across the
line of ref lect ion; points equally distant from the line of ref lect ion, but on opposite
sides, essentially sw ap places.  

CThe ref lect ion line is the      bisector of the segment joining a point and its image.     2
CClockw ise vs counter-clockw ise sense/orientat ion reverses (ie f igures “ f lip” ).

ROTATION

CDetermined by a center and directed angle of rotat ion

CEvery point in the plane, except the center of rotat ion, moves on a circular path
around the center of rotat ion, through the same angle.

CThe center of rotat ion stays f ixed.

GLIDE-REFLECTION

CDetermined by a line of ref lect ion and vector parallel to the line.

CAll points of the plane f lip across the line of ref lect ion, then “ glide” . 

CNo point stays f ixed.

CThe ref lect ion line contains the midpoints betw een points and their images.

CClockw ise vs counter-clockw ise sense (orientat ion)  reverses.  (i.e. f igures “ f lip” .)

Details:
UTo determine w hat isometry moved Figure 1 to Figure 2, f ind at least three  pairs of matching points,
and name them, e.g. A BC and A ’B’C’ .  
UCheck the orientat ion of the f igure & image.  U If  path A BC is clockw ise & A ’B’C’  is counter-clockw ise,
then image reversed, and the isometry must be a Reflect ion or Glide-Reflect ion.  In that case, draw
arrow s from A  to A ’ , B to B’ .  If  they are parallel, the isometry is a ref lect ion. UIf  the image is not
reversed, then the isometry is a translat ion or rotat ion.  In that case, draw  arrow s from A  to A ’ , B to B’ .
If  they are the same length & direct ion, the isometry is a translat ion.

To f ind the:
CVector of a Translat ion, draw  an arrow  from a point A  to its image, A ’ .
CLine of a Reflect ion, construct/f ind the perpendicular bisector of segment A  to its image, A ’ .
CCenter of  a Rotat ion, use perpendicular bisectors of  A A ’  and BB’  t o locate the center !
CA ngle of  Rotat ion, draw  A OA ’  af t er locat ing the center,  “ O” .
CLine of  Ref lect ion of  a Glide-Ref lect ion:  passes through the midpoint s of  tw o segments,  A A ’  and BB’ .

CComposit ion. . .
Cof  tw o t ranslat ions is another t ranslat ion 
Cof  tw o rotat ions is another rotat ion. . .
Cof  tw o ref lect ions may be a rotat ion (if  lines intersect ) or a t ranslat ion (if  lines are | | ).
Cof  tw o glide-ref lect ions may be a rotat ion.. .   or t ranslat ion (if  lines are | | ).

PS: Another t ype of  t ransformat ion preserves shapes, not distances:  Dilat ion, creates similar f igures.
(See “ Extended Notes–  on Dilat ions”  online on Notes page, f or informat ion about  dilat ions.)


