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Transformation Sumo: A Geometry Game 
 
Introduction 
Transformation Sumo is a competitive geometry game for two players. During play, students 
will internalize vocabulary and concepts about geometric transformations. Afterwards, the 
game becomes a set of mathematical manipulatives to help students engage in follow-up 
activities that teach about transformation rules, compositions, and the concept of a group.  
 

Part 1: Explaining the Game’s Rules 
Materials Required  
 
For every pair of students: 

• A game board and the two pages consisting of a total of 32 regular cards and 4 smaller 
focus cards (provided in the appendix of this lesson plan), ideally printed on card stock 
(regular paper will work, but not as well) 

• Two pairs of scissors (to cut the cards out if this hasn’t been done already) 
• A large paperclip or medium-sized binder clip (to organize the cards after the activity is 

finished) 
• Chips or coins (1 for the game, 3 for the extensions). Ideally, use chips with a different 

color on the top and the bottom 
• One 6-sided die  

 
Preparation and distribution will take 5-10 minutes of class time, depending on whether or not 
the cards are already cut out. 
 
Have students cut out the cards, if needed. This will take about 8-10 minutes, give or take. It 
will be helpful to distribute the other materials during this time. If you teach the lesson to 
multiple classes, this only needs to be done once. 
 
Setup 
Tell your students to remove the “Focus cards” for now (we’ll discuss their purpose later). Have 
students shuffle the cards and give four cards to each player. 
 
All distributed cards are public, that is, they should be face up and visible to both players at all 
times. The deck should remain face down. 
 
The setup should look something like this, although the board and the cards can appear 
anywhere on the table: 1 

 
1 There are a few very intentional design decisions regarding the game board. Firstly, points are discrete, large 
circles. This makes it easier to move the chips around. Secondly, the coordinates are written on each point. This 



 
 

Turns 
Players alternate turns. One player must go first; you can let this be decided by the rule “let the 
player who looked at their reflection most recently go first”. Each turn involves the following 
steps: 

• Roll the die. If it lands on 1-3, the player must play one non-bonus card. If it lands on 4-
6, the player must play two non-bonus cards. After each card is played, another is taken 
from the deck, so one’s hand should always contain 4 cards. Played cards go in a discard 
pile, face up. Then the other player takes a turn. 

• Bonus cards can be played at any time, including during the other player’s turn, and do 
not cost a move. The moment one is played, a new card is taken. 

• A player cannot have more than 2 bonus cards in their hand. If the player receives a 
third bonus card, they must discard it and take another card.  

• If the deck runs out, shuffle the discard pile. Then that becomes the new deck. 
 

Victory 
 

A player wins if, after their move, the chip is pushed out of the game board.2  
 

Focus Cards 
 
Focus cards are an optional mechanic intended for after the students have worked on the 
follow-up activities (see Part 4). They are not recommended for first-time players. 
 
You place all four focus cards, face up, on the table. A player can take a focus card of their 
choice if they state aloud three or more cards, not including the IDENTITY or ORIGIN cards, 

 
makes finding patterns, and making connections between coordinate-based rules and transformations, far easier 
than on a traditional grid. Lastly, this format makes it easier to discuss lines. For instance, the line “y=1” can be 
expressed as “the line made up of points whose y-value is 1”, and students can easily see all the points whose y-
value is 1 on the game board. 
2 Hence the analogy with Sumo. In Sumo, each wrestler endeavors to push the other wrestler to the outside of the 
ring. 
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across both players’ hands, whose combined effect results in the chip not being moved at all.3 
Focus cards cannot be taken if the chip is at the origin. Focus cards give significant powerups to 
the players who earn them, and incentivize students to pay attention to both players’ hands.4  

Part 2: Introducing Some Situations to your Students 
Students will understand most of the game’s cards fairly quickly, but there are some situations 
you might want to talk about. Which ones will be most helpful might depend on the prior 
knowledge of your students. All the pictures in this section are found as full-screen slides in the 
appendix. 

Situation 1: Rotations 
Show this situation to your students. 

Ask your students: if this is the starting position and this rotation card is played, where does the 
chip move to? Try to get a sense of students’ reasoning. You may want to coax out and 
emphasize certain ideas:  

1. That an angle of 90º must be formed if we extend lines from the origin to the positions
of the original location and its mapping (see the visualization below).

2. That rotation by 90º in either direction involves switching the x- and y- coordinates, and
negating one of them, depending on whether the rotation is clockwise or

3 A motivation behind this mechanic is to have students apply ideas about the composition of multiple 
transformations that they learn in Follow-Up Activities #2 and #3. An example of this mechanic is that a reflection 
across ! = #, followed by a reflection across ! = −#, followed by a rotation of 180º around the origin, results in 
the identity transformation, and the chip ultimately staying in the same place it began. In notation, %!"#∘ ∘ '$%&' ∘
'$%' = (.  
4 The metaphor of “Focus” both alludes to the underlying mathematical idea (simplification from complexity) and 
the powerup (a focused mind confers benefits). 
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counterclockwise. In the case of clockwise rotation, the new y-value is negated; (1,2) 
becomes (2,-1). 

The correct 90º clockwise rotation is shown below: 

Situation 2: Reflection 
Students will generally be proficient with reflecting across the x- and y- axes immediately, but 
they might not instantly have a good intuition about reflecting across other lines, such as ! = # 
or  ! = −#. It might be worthwhile to show the following slide (available in the appendix) and 
ask: where does the chip go if reflected across the line ! = −#?  

Again, you may want to emphasize certain ideas: 
• The original coordinate and its mapping must be on a line that is perpendicular to the

line of reflection.
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• The original coordinate and its mapping must be the same distance from the line of
reflection.

The correct result of the reflection is shown below5: 

Situation #3: Reflections of the form y=n or x=n 
These cards may be worth discussing: 

Make sure your students know where these lines are. You can state, “the line ! = 1 is the line 
made up of all the points where the y-value is 1”, and point to the line on the board. You may 
also want to draw their attention to the image on the bottom of the card, which illustrates its 
location. 

Situation #4: Is victory possible? 
Show the following situation to the class and ask, “can a player with these cards win if they play 
two cards during their turn?” 

5 Cards have symbols on the bottom (often from OpenMoji, an open-source emoji compendium, and sometimes 
original) that illustrate the transformations. The picture on this card shows the line y=-x, and a point and its 
reflection; it isn’t a rotated division sign. The symbols are meant to assist recall and help English language learners 
manage the complexities of the game.  
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The answer is “yes”; if the player first rotates 90º clockwise, the chip moves to (1,-2), and if the 
player then reflects it across y=1, the point moves to (1,4), which is off the board.  

Part 3: Helping students play the game 
Tell students to begin playing.  As you circulate, see what questions they have and what issues 
they are facing. Sometimes their questions will be answered by re-explaining concepts from the 
previous section, sometimes by reminding them about and clarifying rules, and sometimes by 
suggesting strategies.  

Some questions you could ask: 

1. “Is there a way for you to win this turn?”
2. “Look at your opponent’s cards. Are there any cards you shouldn’t play?
3. “How do you rotate a point 90º again?” or “How do you reflect across the line y=x again?”
4. “Where is the line ______? How do you know?”
5. “Can you show me ___________?”
6. Look out for situations where a student doesn’t play a relatively complex transformation
(such as rotation by 90º or reflection across a line like # = −1) and make sure they’re not
avoiding it because they don’t know how it functions.



Part 4: Follow-up activities 
Once students understand the game, its materials then become manipulatives that help 
students understand transformations more deeply. I think it’s best to do these activities the day 
after the game is introduced and played. Each activity involves handouts that can be found in 
the appendix. With less comfortable students, you can structure a class period around Activities 
#1 and #2, and with more proficient students, you can go straight to Activity #3. After students 
internalize the concepts from Follow-up Activity #2 and #3, you can reintroduce the game, this 
time with the focus cards included. 

Follow-up Activity #1: What’s the rule for each card? (5-15 minutes) 
The idea of this activity is to write how to transform the coordinates of the original point into 
the coordinates of the transformed point. For instance, the rule for reflecting across the x-axis 
is to negate the y-value: (#, !) → (#,−!). The answer key is below. You should give 2 chips per 
board, and have students compare the coordinates of the original point and the transformed 
point by placing the chips on the two points. 

Follow-up Activity #2: Composing transformations (10-20 minutes) 
The idea of this activity is to have students figure out when a transformation is equivalent to 
the composition of two transformations.  

Give each pair of students 3 chips. They need to figure out what transformation is the result of 
playing one transformation card, and then a second transformation card. They will more easily 
see the composite transformation by putting chips on an original position, an intermediate 
position after one transformation, and a final position after both transformations. Emphasize 
the right-to-left order of the notation, which is used for the composition of functions 
throughout mathematics. 



The answers are: 

6

It is also worth writing the following question on the board as they do this activity. 

Does the order of the transformation make a difference? 
Always? Sometimes? Never? Explain.7 

6 The task is at first relatively simple but the mixtures of reflections and rotations may be difficult for students. 
Teach them to slow down by keeping both the original position of the chip on the board as well as the position 
after both transformations, and then asking, “what single transformation does the work of both of these 
transformations?” 

7 Essentially, the answer is that the order of transformations does not matter if both are reflections or if both are 
rotations. But if one transformation is a reflection, and one is a rotation of 90º, then the order does matter (in 
other words, these transformations are not commutative). In more formal terminology, this means the underlying 
group of transformations is not “Abelian”. This type of thinking is expanded in Follow-Up Activity #3. 
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<latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>� <latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = x



Follow-up Activity #3 (40+ minutes): A “times table” for transformations. 
Print out copies of the following “times table” for your students (a full-sized version is in the 
appendix). Put students in groups of 4 and give out two grids per group, but tell them that their 
goal is to collaborate to fill in the entire grid. In addition, you should provide 3 chips for each 
board. 

Explain the notation. Capital R refers to rotation, and a positive angle measure refers to a 
counterclockwise rotation around the origin by default; -90º is clockwise rotation. Lowercase 
“r” refers to reflection, and “I” refers to the identity transformation.  

In each square, put the transformation that is equivalent to the two composed transformations, 
first the one in the top row, and then the one in the left-most column8.  Like in the previous 
activity, students can use 3 chips to visualize the beginning, intermediate, and final positions of 
a point. Because this task can be difficult, I recommend marking the original position with a 

8 The reason why this works is that we are taking a subset of the cards in the game that form what is known as a 
“group”; a set of objects that obey certain algebraic axioms. Specifically, this group is the Dihedral Group D4, also 
known as the “symmetry group of a square”. If a group is finite, it is possible to produce a “times table” like this, 
which is called a Cayley table, named after British mathematician Arthur Cayley (1821-1895). 

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I <latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>R90�
<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�
<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�
<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>
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chip, the second position by a different color/type of chip, and the third position by a chip that 
matches the first one. That way students can see the composite transformation more easily. 
This technique is shown in the photo below:  

An answer key is below. You might wish to go through a few of the problems with your 
students. It also might help to mention (after they make some progress) that each row and 
each column of the table must contain each transformation only once, which will help students 
check their status. It is also important to tell students that they should distribute the workload, 
check each other’s answers, and strategize together. 

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�
<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�
<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�
<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis <latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�
<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�
<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�
<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis <latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x
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Once you reveal the answers (if you choose to do so), it might be worth discussing the 
tantalizing symmetry and lack of symmetry informally with your students. 

After these activities, your students will be much more familiar with the idea of a composition 
of transformations, and you may want to let them play the game once more, with the focus 
cards. 



APPENDIX: 
Contents: 
• Game board with rules printed on the bottom
• The cards
• Follow-up Activity #1 and its answer sheet
• Follow-up Activity #2 and its answer sheet
• Follow-up Activity #3 and its answer sheet
• Slides illustrating the various situations in Part 2



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

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

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

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

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

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

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

Victory Condition:
A player wins if a card 
they play pushes the 
chip off the board 
during their turn.



ROTATE

90º clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

IDENTITY

Do not
change the 

position

TRANSLATE

1 up

TRANSLATE

1 down

TRANSLATE

1 left

TRANSLATE

1 right

REFLECT

across the 
y-axis

REFLECT

across the 
x-axis

REFLECT

across the line 
y = x

REFLECT

across the line 
y = -x

DILATE+ROUND
(push out)
Multiply both 

coordinates by 1.5. 
If you need to round, 

round so that the chip is 
further from the origin.

DILATE+ROUND
(pull in)

Multiply both 
coordinates by 0.5.

If you need to round, 
round so that the chip is 

closer to the origin.

TRANSLATE
Roll Die Again

1: 1 unit up
2: 1 unit down
3: 1 unit left
4: 1 unit right
5 or 6: roll again

TRANSLATE
Roll Die Again

1: 1 unit up
2: 1 unit down
3: 1 unit left
4: 1 unit right
5 or 6: roll again

BONUS:
SWAP

(can be played any time; 
does not cost a move)

Swap one of your 
cards for one of 
your opponent’s 

cards.

BONUS: 
DISCARD

(can be played any time, 
does not cost a move)

Choose a player. 
That player discards 

a card and draws 
another card.

TRANSLATE

1 up, 1 right

TRANSLATE

1 up, 1 left

TRANSLATE

1 down, 1 right

TRANSLATE

1 down, 1 left

REFLECT
Roll Die Again:

1: across y=1
2: across y=-1
3: across x=1
4: across x=-1 
5: across x-axis
6: across y-axis

ORIGIN
Move to (0,0).

BONUS:
OTHER WAY

(can be played any time; 
does not cost a move)
Play to reverse 

the direction of a 
translation 

immediately 
after it is played.

BONUS:
REROLL

(can be played any time; 
does not cost a move)

Play to reroll 
your die once in 

any situation

BONUS:
EXTEND BOARD

(can be played any time, does not 
cost a move)

Place this card outside the 
game board to extend it 
so that the chip is not 

pushed off. 

ROTATE
Roll Die Again:

1 or 2: 
90º clockwise around 
the origin
3 or 4: 
90º counterclockwise 
around the origin
5 or 6: 
180º counterclockwise 
around the origin

FOCUS

Play three 
total cards 

this turn, not 
including this 

one

FOCUS

Play a card 
twice in a 

row

FOCUS

Play one of 
your 

opponent’s 
cards as if it 

were your own.

FOCUS

Take one extra card 
from the top of the 

deck. Your hand now 
permanently holds 

one more card.

REFLECT

across the line 
x = 1

REFLECT

across the line 
y = 1

REFLECT

across the line 
y = -1

REFLECT

across the line 
x = -1



ROTATE

90º clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

IDENTITY

Do not
change the 

position

TRANSLATE

1 up

TRANSLATE

1 down

TRANSLATE

1 left

TRANSLATE

1 right

REFLECT

across the 
y-axis

REFLECT

across the 
x-axis

REFLECT

across the line 
y = x

REFLECT

across the line 
y = -x

DILATE+ROUND
(push out)
Multiply both 

coordinates by 1.5. 
If you need to round, 

round so that the chip is 
further from the origin.

DILATE+ROUND
(pull in)

Multiply both 
coordinates by 0.5.

If you need to round, 
round so that the chip is 

closer to the origin.

TRANSLATE
Roll Die Again

1: 1 unit up
2: 1 unit down
3: 1 unit left
4: 1 unit right
5 or 6: roll again

TRANSLATE
Roll Die Again

1: 1 unit up
2: 1 unit down
3: 1 unit left
4: 1 unit right
5 or 6: roll again

BONUS:
SWAP

(can be played any time; 
does not cost a move)

Swap one of your 
cards for one of 
your opponent’s 

cards.

BONUS: 
DISCARD

(can be played any time, 
does not cost a move)

Choose a player. 
That player discards 

a card and draws 
another card.

TRANSLATE

1 up, 1 right

TRANSLATE

1 up, 1 left

TRANSLATE

1 down, 1 right

TRANSLATE

1 down, 1 left

REFLECT
Roll Die Again:

1: across y=1
2: across y=-1
3: across x=1
4: across x=-1 
5: across x-axis
6: across y-axis

ORIGIN
Move to (0,0).

BONUS:
OTHER WAY

(can be played any time; 
does not cost a move)
Play to reverse 

the direction of a 
translation 

immediately 
after it is played.

BONUS:
REROLL

(can be played any time; 
does not cost a move)

Play to reroll 
your die once in 

any situation

BONUS:
EXTEND BOARD

(can be played any time, does not 
cost a move)

Place this card outside the 
game board to extend it 
so that the chip is not 

pushed off. 

ROTATE
Roll Die Again:

1 or 2: 
90º clockwise around 
the origin
3 or 4: 
90º counterclockwise 
around the origin
5 or 6: 
180º counterclockwise 
around the origin

FOCUS

Play three 
total cards 

this turn, not 
including this 

one

FOCUS

Play a card 
twice in a 

row

FOCUS

Play one of 
your 

opponent’s 
cards as if it 

were your own.

FOCUS

Take one extra card 
from the top of the 

deck. Your hand now 
permanently holds 

one more card.

REFLECT

across the line 
x = 1

REFLECT

across the line 
y = 1

REFLECT

across the line 
y = -1

REFLECT

across the line 
x = -1



Activity #2: Express the composition of two transformations as a single transformation 

REFLECT

across the 
y-axis

REFLECT

across the 
y-axis

first
transformation

second
transformation

composition

REFLECT

across the 
y-axis

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

first
transformation

second
transformation

composition

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

REFLECT

across the 
y-axis

REFLECT

across the 
y-axis

first
transformation

second
transformation

composition

REFLECT

across the 
y-axis

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

first
transformation

second
transformation

composition

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

IDENTITY

Do not
change the 

position

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
y-axis

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

Follow-up Activity #1:

In each space, write
what you do to the 
coordinates (x,y)
of the original point to 
get the coordinates of 
the transformed point.

REFLECT

across the 
line y = -x

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

REFLECT

across the 
line y = x

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

REFLECT

across the 
x-axis

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

ROTATE

90º 
clockwise
around the 

origin

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

ROTATE

90º 
counterclockwise

around the 
origin

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

IDENTITY

Do not
change the 

position

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

REFLECT

across the 
y-axis

Follow-up Activity #1 
ANSWER KEY

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

IDENTITY

Do not
change the 

position

Activity #2 answer key
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Follow-up Activity #3:

In each square, write the 
single transformation 
that is equivalent to the 
composition of two 
transformations: first the 
one on the top, then the 
one on the side.

     

          

     

     

     

     

     

     

     

First
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nd

Follow-up Activity #3:

Here is the completed 
table. 



Activity #2: Express the composition of two transformations as a single transformation 

REFLECT

across the 
y-axis

REFLECT

across the 
y-axis

first
transformation

second
transformation

composition

REFLECT

across the 
y-axis

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

first
transformation

second
transformation

composition

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

REFLECT

across the 
y-axis

REFLECT

across the 
y-axis

first
transformation

second
transformation

composition

REFLECT

across the 
y-axis

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

first
transformation

second
transformation

composition

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

IDENTITY

Do not
change the 

position

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
y-axis

Follow-up Activity #1:

In each space, write
what you do to the 
coordinates (x,y)
of the original point to 
get the coordinates of 
the transformed point.

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

IDENTITY

Do not
change the 

position

REFLECT

across the 
y-axis

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

Follow-up Activity #1 
ANSWER KEY

REFLECT

across the 
line y = -x

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

REFLECT

across the 
line y = x

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

REFLECT

across the 
x-axis

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

ROTATE

90º 
clockwise
around the 

origin

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

ROTATE

90º 
counterclockwise

around the 
origin

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !

IDENTITY

Do not
change the 

position

<latexit sha1_base64="TuqfSYg/dk62zV8iV36Agzjp6Xc=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJkRUZdFNy4r2Ie0Q8mkmTY0yQxJRhyGfoUbF4q49XPc+Tem7Sy09UDgcM695J4TxJxp47rfztLyyuraemGjuLm1vbNb2ttv6ihRhDZIxCPVDrCmnEnaMMxw2o4VxSLgtBWMbiZ+65EqzSJ5b9KY+gIPJAsZwcZKD5Wn0/SkayLUK5XdqjsFWiReTsqQo94rfXX7EUkElYZwrHXHc2PjZ1gZRjgdF7uJpjEmIzygHUslFlT72fTgMTq2Sh+FkbJPGjRVf29kWGidisBOCmyGet6biP95ncSEV37GZJwYKsnsozDhyCacpEd9pigxPLUEE8XsrYgMscLE2I6KtgRvPvIiaZ5VvYuqd3derl3ndRTgEI6gAh5cQg1uoQ4NICDgGV7hzVHOi/PufMxGl5x85wD+wPn8AaOkj6c=</latexit>

(x, y) !
<latexit sha1_base64="Ax3ystw542wf+mCu8M6pNIB2oFw=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBahgi2JiHosevFYwX5AG8pmu2mXbjZhdyOG0B/hxYMiXv093vw3btsctPXBwOO9GWbm+TFnSjvOt1VYWV1b3yhulra2d3b37P2DlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98e3Ubz9SqVgkHnQaUy/EQ8ECRrA2UrtSfTqrpqd9u+zUnBnQMnFzUoYcjb791RtEJAmp0IRjpbquE2svw1Izwumk1EsUjTEZ4yHtGipwSJWXzc6doBOjDFAQSVNCo5n6eyLDoVJp6JvOEOuRWvSm4n9eN9HBtZcxESeaCjJfFCQc6QhNf0cDJinRPDUEE8nMrYiMsMREm4RKJgR38eVl0jqvuZc19/6iXL/J4yjCERxDBVy4gjrcQQOaQGAMz/AKb1ZsvVjv1se8tWDlM4fwB9bnD8gcjo4=</latexit>

(�x,�y)
<latexit sha1_base64="tCy0a5MMCKplbKR21shDr+j8Iq4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahgpRERD0WvXisYNpCG8pmu2mXbjZhdyOG0N/gxYMiXv1B3vw3btoctPXBwOO9GWbm+TFnStv2t1VaWV1b3yhvVra2d3b3qvsHbRUlklCXRDySXR8rypmgrmaa024sKQ59Tjv+5Db3O49UKhaJB53G1AvxSLCAEayN5NafztLTQbVmN+wZ0DJxClKDAq1B9as/jEgSUqEJx0r1HDvWXoalZoTTaaWfKBpjMsEj2jNU4JAqL5sdO0UnRhmiIJKmhEYz9fdEhkOl0tA3nSHWY7Xo5eJ/Xi/RwbWXMREnmgoyXxQkHOkI5Z+jIZOUaJ4agolk5lZExlhiok0+FROCs/jyMmmfN5zLhnN/UWveFHGU4QiOoQ4OXEET7qAFLhBg8Ayv8GYJ68V6tz7mrSWrmDmEP7A+fwDznI4g</latexit>

(x, y)
<latexit sha1_base64="6j2k1n1WR6+U7jXQ/9JoBya79R8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMQQcOuiHoMevEYwTwgWcLsZDYZMzuzzMyKy5J/8OJBEa/+jzf/xsnjoIkFDUVVN91dQcyZNq777eSWlldW1/LrhY3Nre2d4u5eQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMY3oz95iNVmklxb9KY+hHuCxYygo2VGuXT9OTpuFssuRV3ArRIvBkpwQy1bvGr05MkiagwhGOt254bGz/DyjDC6ajQSTSNMRniPm1bKnBEtZ9Nrh2hI6v0UCiVLWHQRP09keFI6zQKbGeEzUDPe2PxP6+dmPDKz5iIE0MFmS4KE46MROPXUY8pSgxPLcFEMXsrIgOsMDE2oIINwZt/eZE0zireRcW7Oy9Vr2dx5OEADqEMHlxCFW6hBnUg8ADP8ApvjnRenHfnY9qac2Yz+/AHzucPXamOVw==</latexit>

(�y, x)
<latexit sha1_base64="kd3zr02Y3q0JTrlxAEyS/R5HfxU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMQQcOuiHoMevEYwTwgWcLsZDYZMzuzzMyKy5J/8OJBEa/+jzf/xsnjoIkFDUVVN91dQcyZNq777eSWlldW1/LrhY3Nre2d4u5eQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMY3oz95iNVmklxb9KY+hHuCxYygo2VGuX05PTpuFssuRV3ArRIvBkpwQy1bvGr05MkiagwhGOt254bGz/DyjDC6ajQSTSNMRniPm1bKnBEtZ9Nrh2hI6v0UCiVLWHQRP09keFI6zQKbGeEzUDPe2PxP6+dmPDKz5iIE0MFmS4KE46MROPXUY8pSgxPLcFEMXsrIgOsMDE2oIINwZt/eZE0zireRcW7Oy9Vr2dx5OEADqEMHlxCFW6hBnUg8ADP8ApvjnRenHfnY9qac2Yz+/AHzucPXfSOVw==</latexit>

(y,�x)

<latexit sha1_base64="Zjy1Pthj+64PqqOIVweI93fI/as=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMQQcOuiHoMevEYwTwgWcLsZDYZMzuzzMyKy5J/8OJBEa/+jzf/xsnjoIkFDUVVN91dQcyZNq777eSWlldW1/LrhY3Nre2d4u5eQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMY3oz95iNVmklxb9KY+hHuCxYygo2VGuXTp5P0uFssuRV3ArRIvBkpwQy1bvGr05MkiagwhGOt254bGz/DyjDC6ajQSTSNMRniPm1bKnBEtZ9Nrh2hI6v0UCiVLWHQRP09keFI6zQKbGeEzUDPe2PxP6+dmPDKz5iIE0MFmS4KE46MROPXUY8pSgxPLcFEMXsrIgOsMDE2oIINwZt/eZE0zireRcW7Oy9Vr2dx5OEADqEMHlxCFW6hBnUg8ADP8ApvjnRenHfnY9qac2Yz+/AHzucPXaeOVw==</latexit>

(�x, y)
<latexit sha1_base64="bE+xycXH9eVnWGXm9VujA7kfxV4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoMQQcOuiHoMevEYwTwgWcLsZDYZMzuzzMyKy5J/8OJBEa/+jzf/xsnjoIkFDUVVN91dQcyZNq777eSWlldW1/LrhY3Nre2d4u5eQ8tEEVonkkvVCrCmnAlaN8xw2ooVxVHAaTMY3oz95iNVmklxb9KY+hHuCxYygo2VGuWnk9P0uFssuRV3ArRIvBkpwQy1bvGr05MkiagwhGOt254bGz/DyjDC6ajQSTSNMRniPm1bKnBEtZ9Nrh2hI6v0UCiVLWHQRP09keFI6zQKbGeEzUDPe2PxP6+dmPDKz5iIE0MFmS4KE46MROPXUY8pSgxPLcFEMXsrIgOsMDE2oIINwZt/eZE0zireRcW7Oy9Vr2dx5OEADqEMHlxCFW6hBnUg8ADP8ApvjnRenHfnY9qac2Yz+/AHzucPXfGOVw==</latexit>

(x,�y)
<latexit sha1_base64="zHUsIE0COC9u1u+q0FTEDJWbeH4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahgpRERD0WvXisYNpCG8pmu2mXbjZhdyOG0N/gxYMiXv1B3vw3btoctPXBwOO9GWbm+TFnStv2t1VaWV1b3yhvVra2d3b3qvsHbRUlklCXRDySXR8rypmgrmaa024sKQ59Tjv+5Db3O49UKhaJB53G1AvxSLCAEayN5NbTs6fTQbVmN+wZ0DJxClKDAq1B9as/jEgSUqEJx0r1HDvWXoalZoTTaaWfKBpjMsEj2jNU4JAqL5sdO0UnRhmiIJKmhEYz9fdEhkOl0tA3nSHWY7Xo5eJ/Xi/RwbWXMREnmgoyXxQkHOkI5Z+jIZOUaJ4agolk5lZExlhiok0+FROCs/jyMmmfN5zLhnN/UWveFHGU4QiOoQ4OXEET7qAFLhBg8Ayv8GYJ68V6tz7mrSWrmDmEP7A+fwDzno4g</latexit>

(y, x)
<latexit sha1_base64="LdqF1DXFQlqIK5GEVZ+5V3i/y0c=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBahgi2JiHosevFYwX5AG8pmu2mXbjZhdyOG0B/hxYMiXv093vw3btsctPXBwOO9GWbm+TFnSjvOt1VYWV1b3yhulra2d3b37P2DlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98e3Ubz9SqVgkHnQaUy/EQ8ECRrA2UrtSTc+qT6d9u+zUnBnQMnFzUoYcjb791RtEJAmp0IRjpbquE2svw1Izwumk1EsUjTEZ4yHtGipwSJWXzc6doBOjDFAQSVNCo5n6eyLDoVJp6JvOEOuRWvSm4n9eN9HBtZcxESeaCjJfFCQc6QhNf0cDJinRPDUEE8nMrYiMsMREm4RKJgR38eVl0jqvuZc19/6iXL/J4yjCERxDBVy4gjrcQQOaQGAMz/AKb1ZsvVjv1se8tWDlM4fwB9bnD8gfjo4=</latexit>

(�y,�x)

Activity #2 answer key
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Follow-up Activity #3:

In each square, write the 
single transformation 
that is equivalent to the 
composition of two 
transformations: first the 
one on the top, then the 
one on the side.
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Follow-up Activity #3:

Here is the completed 
table. 



Activity #2: Express the composition of two transformations as a single transformation 

REFLECT

across the 
y-axis<latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>�

REFLECT

across the 
y-axis

first
transformation

second
transformation

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

composition

REFLECT

across the 
y-axis <latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>�

REFLECT

across the 
x-axis <latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>� <latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

<latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>�

first
transformation

second
transformation

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

composition

<latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>� <latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>� <latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

REFLECT

across the 
y-axis

REFLECT

across the 
y-axis

first
transformation

second
transformation

composition

REFLECT

across the 
y-axis

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

first
transformation

second
transformation

composition

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

IDENTITY

Do not
change the 

position

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
y-axis

Follow-up Activity #1:

In each space, write
what you do to the 
coordinates (x,y)
of the original point to 
get the coordinates of 
the transformed point.

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

IDENTITY

Do not
change the 

position

REFLECT

across the 
y-axis

Follow-up Activity #1 
ANSWER KEY

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

IDENTITY

Do not
change the 

position

Activity #2 answer key
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Follow-up Activity #3:

In each square, write the 
single transformation 
that is equivalent to the 
composition of two 
transformations: first the 
one on the top, then the 
one on the side.
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Follow-up Activity #3:

Here is the completed 
table. 



Activity #2: Express the composition of two transformations as a single transformation 

REFLECT

across the 
y-axis

REFLECT

across the 
y-axis

first
transformation

second
transformation

composition

REFLECT

across the 
y-axis

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

first
transformation

second
transformation

composition

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

REFLECT

across the 
y-axis<latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>�

REFLECT

across the 
y-axis

first
transformation

second
transformation

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

composition

REFLECT

across the 
y-axis <latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>�

REFLECT

across the 
x-axis <latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>� <latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

<latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>�

first
transformation

second
transformation

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

composition

<latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>� <latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="p8X+Gb3vQ07Re/7zwvSSiPH3S6A=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKpi20oWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/ndLa+sbmVnm7srO7t39QPTxqmSTTjPsskYnuhNRwKRT3UaDknVRzGoeSt8Px3cxvP3FtRKIecZLyIKZDJSLBKFrJ7zGhWb9ac+vuHGSVeAWpQYFmv/rVGyQsi7lCJqkxXc9NMcipRsEkn1Z6meEpZWM65F1LFY25CfL5sVNyZpUBiRJtSyGZq78nchobM4lD2xlTHJllbyb+53UzjG6CXKg0Q67YYlGUSYIJmX1OBkJzhnJiCWVa2FsJG1FNGdp8KjYEb/nlVdK6qHtXde/hsta4LeIowwmcwjl4cA0NuIcm+MBAwDO8wpujnBfn3flYtJacYuYY/sD5/AHNa46v</latexit>� <latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

IDENTITY

Do not
change the 

position

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
y-axis

Follow-up Activity #1:

In each space, write
what you do to the 
coordinates (x,y)
of the original point to 
get the coordinates of 
the transformed point.

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

IDENTITY

Do not
change the 

position

REFLECT

across the 
y-axis

Follow-up Activity #1 
ANSWER KEY

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

IDENTITY

Do not
change the 

position

Activity #2 answer key

     

     

     

     

     

     

     

     

     

          

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

          

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

First

Se
co

nd

Follow-up Activity #3:

In each square, write the 
single transformation 
that is equivalent to the 
composition of two 
transformations: first the 
one on the top, then the 
one on the side.

     

          

     

     

     

     

     

     

     

First

Se
co

nd

Follow-up Activity #3:

Here is the completed 
table. 



Activity #2: Express the composition of two transformations as a single transformation 

REFLECT

across the 
y-axis

REFLECT

across the 
y-axis

first
transformation

second
transformation

composition

REFLECT

across the 
y-axis

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

first
transformation

second
transformation

composition

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

REFLECT

across the 
y-axis

REFLECT

across the 
y-axis

first
transformation

second
transformation

composition

REFLECT

across the 
y-axis

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

first
transformation

second
transformation

composition

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

IDENTITY

Do not
change the 

position

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
y-axis

Follow-up Activity #1:

In each space, write
what you do to the 
coordinates (x,y)
of the original point to 
get the coordinates of 
the transformed point.

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

IDENTITY

Do not
change the 

position

REFLECT

across the 
y-axis

Follow-up Activity #1 
ANSWER KEY

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

IDENTITY

Do not
change the 

position

Activity #2 answer key

     

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I <latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>R90�
<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�
<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�
<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

     

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>
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<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>
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<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>
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Follow-up Activity #3:

In each square, write the 
single transformation 
that is equivalent to the 
composition of two 
transformations: first the 
one on the top, then the 
one on the side.
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Follow-up Activity #3:

Here is the completed 
table. 



Activity #2: Express the composition of two transformations as a single transformation 

REFLECT

across the 
y-axis

REFLECT

across the 
y-axis

first
transformation

second
transformation

composition

REFLECT

across the 
y-axis

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

first
transformation

second
transformation

composition

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

REFLECT

across the 
y-axis

REFLECT

across the 
y-axis

first
transformation

second
transformation

composition

REFLECT

across the 
y-axis

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

first
transformation

second
transformation

composition

REFLECT

across the 
line y = x

REFLECT

across the 
line y = -x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

IDENTITY

Do not
change the 

position

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
y-axis

Follow-up Activity #1:

In each space, write
what you do to the 
coordinates (x,y)
of the original point to 
get the coordinates of 
the transformed point.

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

IDENTITY

Do not
change the 

position

REFLECT

across the 
y-axis

Follow-up Activity #1 
ANSWER KEY

REFLECT

across the 
line y = -x

REFLECT

across the 
line y = x

REFLECT

across the 
x-axis

ROTATE

90º 
clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

ROTATE

180º 
counterclockwise
(but does it matter?)
around the 

origin

IDENTITY

Do not
change the 

position

Activity #2 answer key
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Follow-up Activity #3:

In each square, write the 
single transformation 
that is equivalent to the 
composition of two 
transformations: first the 
one on the top, then the 
one on the side.

     

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>
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<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>
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<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>
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<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis <latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

     

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

     

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I

     

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I

     

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I

     

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I

     

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I

     

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�
<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�
<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�
<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis <latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="KbB0kL16lMrFPTPuVfwaUrE/kLI=">AAAB9HicbVDLTgJBEOz1ifhCPXqZSEw8kV1jlCPRi0c08khgJbPNABNmZ9eZWRKy4Tu8eNAYr36MN//GAfagYCWdVKq6090VxIJr47rfzsrq2vrGZm4rv72zu7dfODis6yhRyGoYiUg1A6qZ4JLVDDeCNWPFaBgI1giGN1O/MWJK80g+mHHM/JD2Je9xpMZK/n0n9cruYxu5wkmnUHRL7gxkmXgZKUKGaqfw1e5GmIRMGhRU65bnxsZPqTIcBZvk24lmMcUh7bOWpZKGTPvp7OgJObVKl/QiZUsaMlN/T6Q01HocBrYzpGagF72p+J/XSkyv7KdcxolhEueLeokgJiLTBEiXK4ZGjC2hqLi9leCAKorG5pS3IXiLLy+T+nnJuyx5dxfFynUWRw6O4QTOwIMrqMAtVKEGCE/wDK/w5oycF+fd+Zi3rjjZzBH8gfP5AwWSkZ8=</latexit>

R180�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="oMuv7OF3WLt63Z3ztzYCuuZagZ8=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKeyK+LgFvXiMYh6QXcPspJMMmZ1dZmaFsOQ3vHhQxKs/482/cZLsQaMFDUVVN91dYSK4Nq775RSWlldW14rrpY3Nre2d8u5eU8epYthgsYhVO6QaBZfYMNwIbCcKaRQKbIWj66nfekSleSzvzTjBIKIDyfucUWMl/66bXboPPuOKTbrlilt1ZyB/iZeTCuSod8uffi9maYTSMEG17nhuYoKMKsOZwEnJTzUmlI3oADuWShqhDrLZzRNyZJUe6cfKljRkpv6cyGik9TgKbWdEzVAvelPxP6+Tmv5FkHGZpAYlmy/qp4KYmEwDID2ukBkxtoQyxe2thA2poszYmEo2BG/x5b+keVL1zqre7WmldpXHUYQDOIRj8OAcanADdWgAgwSe4AVendR5dt6c93lrwcln9uEXnI9vlOyRZQ==</latexit>

R90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

<latexit sha1_base64="uL/wiaSTwv5GHkW4KQEPBEy7rPg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgxbAr4uMW9OIxinlAsobZyWwyZHZmnZkNhCXf4cWDIl79GG/+jZNkD5pY0FBUddPdFcScaeO6305uaXlldS2/XtjY3NreKe7u1bVMFKE1IrlUzQBrypmgNcMMp81YURwFnDaCwc3Ebwyp0kyKBzOKqR/hnmAhI9hYyb/vpCdX7mObMEXGnWLJLbtToEXiZaQEGaqd4le7K0kSUWEIx1q3PDc2foqVYYTTcaGdaBpjMsA92rJU4IhqP50ePUZHVumiUCpbwqCp+nsixZHWoyiwnRE2fT3vTcT/vFZiwks/ZSJODBVktihMODISTRJAXaYoMXxkCSaK2VsR6WOFibE5FWwI3vzLi6R+WvbOy97dWalyncWRhwM4hGPw4AIqcAtVqAGBJ3iGV3hzhs6L8+58zFpzTjazD3/gfP4AAOqRnA==</latexit>

R�90�

     

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I

     

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I
<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="4M1yBtBFfjBFrt0A1/HgBvtCIYg=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16CRbBiyURUY9FLx4r2A9oQ9hsN+3SzSbsTrQh5qd48aCIV3+JN/+N2zYHbX0w8Hhvhpl5fsyZAtv+Nkorq2vrG+XNytb2zu6eWd1vqyiRhLZIxCPZ9bGinAnaAgacdmNJcehz2vHHN1O/80ClYpG4hzSmboiHggWMYNCSZ1all/WBTiBLT/GEqTz3zJpdt2ewlolTkBoq0PTMr/4gIklIBRCOleo5dgxuhiUwwmle6SeKxpiM8ZD2NBU4pMrNZqfn1rFWBlYQSV0CrJn6eyLDoVJp6OvOEMNILXpT8T+vl0Bw5WZMxAlQQeaLgoRbEFnTHKwBk5QATzXBRDJ9q0VGWGICOq2KDsFZfHmZtM/qzkXduTuvNa6LOMroEB2hE+SgS9RAt6iJWoigR/SMXtGb8WS8GO/Gx7y1ZBQzB+gPjM8fK/SUmA==</latexit>ry-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="WI3eHv/99cbOSK0lLkPFtBFJ/vI=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCF0sioh6LXjxWsB/QhrDZbtulm03YnWhLzE/x4kERr/4Sb/4bt20O2vpg4PHeDDPzglhwDY7zbRVWVtfWN4qbpa3tnd09u7zf1FGiKGvQSESqHRDNBJesARwEa8eKkTAQrBWMbqZ+64EpzSN5D5OYeSEZSN7nlICRfLus/LQLbAzp+JSMuc4y3644VWcGvEzcnFRQjrpvf3V7EU1CJoEKonXHdWLwUqKAU8GyUjfRLCZ0RAasY6gkIdNeOjs9w8dG6eF+pExJwDP190RKQq0nYWA6QwJDvehNxf+8TgL9Ky/lMk6ASTpf1E8EhghPc8A9rhgFMTGEUMXNrZgOiSIUTFolE4K7+PIyaZ5V3Yuqe3deqV3ncRTRITpCJ8hFl6iGblEdNRBFj+gZvaI368l6sd6tj3lrwcpnDtAfWJ8/KmmUlw==</latexit>rx-axis

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="hvWx+xGNEdnuCGGxpFmB61g09wA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxgv2ANpTNdtMu3WzC7kQsoT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqtx65NiJWDzhOuB/RgRKhYBSt1NK9bHz9NOmVK27VnYEsEy8nFchR75W/uv2YpRFXyCQ1puO5CfoZ1SiY5JNSNzU8oWxEB7xjqaIRN342O3dCTqzSJ2GsbSkkM/X3REYjY8ZRYDsjikOz6E3F/7xOiuGVnwmVpMgVmy8KU0kwJtPfSV9ozlCOLaFMC3srYUOqKUObUMmG4C2+vEyaZ1Xvourdn1dqN3kcRTiCYzgFDy6hBndQhwYwGMEzvMKbkzgvzrvzMW8tOPnMIfyB8/kDlz6PvQ==</latexit>ry=x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x

<latexit sha1_base64="a9IwxJ/vYy/OxKC+DkCc31NC+ss=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRbBi2VXRL0IRS8eK9gPaJeSTbNtaDZZk6y4LP0TXjwo4tW/481/Y9ruQVsfDDzem2FmXhBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRjcTv/VIlWZS3Js0pn6EB4KFjGBjpbbqZenVydO4V664VXcKtEi8nFQgR71X/ur2JUkiKgzhWOuO58bGz7AyjHA6LnUTTWNMRnhAO5YKHFHtZ9N7x+jIKn0USmVLGDRVf09kONI6jQLbGWEz1PPeRPzP6yQmvPQzJuLEUEFmi8KEIyPR5HnUZ4oSw1NLMFHM3orIECtMjI2oZEPw5l9eJM3Tqnde9e7OKrXrPI4iHMAhHIMHF1CDW6hDAwhweIZXeHMenBfn3fmYtRacfGYf/sD5/AECzY/0</latexit>ry=�x
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Follow-up Activity #3:

Here is the completed 
table. 



Where will the chip end up?









REFLECT

across the line 
x = 1

REFLECT

across the line 
y = 1

REFLECT

across the line 
y = -1

REFLECT

across the line 
x = -1

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

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

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

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

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

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

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



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

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

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

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

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

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

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

REFLECT

across the line 
y = 1

TRANSLATE

1 down, 1 left

ROTATE

90º clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

Can you win in two moves?



REFLECT

across the line 
y = 1

TRANSLATE

1 down, 1 left

ROTATE

90º clockwise
around the 

origin

ROTATE

90º 
counterclockwise

around the 
origin

Can you win in two moves?

FIRSTSECOND

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

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

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

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

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

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

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


