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Self-study Packet 

1. Mystery: ?

2. Geometry: Properties of polygons, Pythagorean Theorem 

3. Number Theory: Bases, scientific notation 

4. Arithmetic: Integral powers (positive, negative, and zero), roots up the sixth 

5. Algebra: Absolute value, inequalities in one variable including interpreting line graphs 

For current schedule or information, 

see http://www.imlem.org
Meet #3 – Number Theory

Ideas you should know:
Bases
The word "Decimal" means "based on 10" (From Latin decima: a tenth part)
[image: image4.wmf]
There are 10 digits (0,1,2,3,4,5,6,7,8,9) that can be used to write large and small numbers

The place the digt is in gives it value: 


23 = 2x10 + 3    


123 = 1x100 + 2x10 + 3

Binary Number System (Base 2)  using only the digits 0 and 1.  You can count in binary like this: 1, 10, 11, 100, 101, 110, 111.   Computers use binary inside.

[image: image5.wmf]
This is 1×8 + 1×4 + 0×2 + 1 + 1×(1/2) + 0×(1/4) + 1×(1/8)



(=13.625 in Decimal)
105 = 510   A subscript gives the base for a number.  The subscript is always in decimal.  Read this as “Ten base five equals five base ten.”

When you use base 8, you can use the digits 0 through 7, but not 8 itself.  7+1 = 108. 

 What digits can you use in base 5?   Answer: 0,1,2,3,4 but not 5,6,7,8,9!

What digits do you use for a base greater than 10?  Usually A=10, B=11, C=12


Converting from base 8 to base 10: Write the place value beneath each digit, then multiply, and add.  Example:  What is the base 8 number 21358 when written as a base ten number?

	Base 8 number
	2
	1
	3
	5

	Place Value
	83
	82
	81
	80

	… which is
	512
	64
	8
	1

	Multiply
	2x512
	1x64
	3x8
	5x1

	… giving
	1024
	64
	24
	5


Add these: 1024+64+24+5 = 111710.

Converting from base 2 to base 10: Write the place value beneath each digit, then multiply, and add.  What is 11012 when written in base 10?

	Base 2 number
	1
	1
	0
	1

	Place value
	23
	22
	21
	20

	Value
	8
	4
	2
	1

	Multiply
	1x8
	1x4
	0x1
	1x1

	Giving
	8
	4
	0
	1


Add these: 8+4+0+1=13

Convert to Decimal on your Computer: In a web browser, you can type:



javascript:alert(parseInt("2135",8))

and you will see the answer 1117 appear!

Convert from Decimal to base 8: Write a list of the powers of 8:



4096
      512
64
8
1

Find the biggest power of 8 that is less than your number.   Count how many of those you can take away from your number.  That’s your answer’s highest digit.

Repeat with the remainder and lower powers of 8 to get the rest of the digits.

Example:  Convert 103510 to base 8.   The biggest power of 8 that you can take away is 512.  Two of those is 1024, so the highest digit of the answer is 2 (this is the 512’s place).  
 1035 – 1024 = 11.

There’s 11 left over.  How many 64’s fit?  0.

There’s still 11 left.   How many 8’s fit?    1.

There’s 3 left.    How many 1’s fit?           3.

So the answer is 103510. = 20138.

Another way to convert to base 8: Low digits first

Keep dividing by 8 and keeping a list of the remainders each time:

  8 ) 1035
    8 ) 129 remainder 3  (this is the lowest digit of the answer in base 8)

      8 ) 16 remainder 1

        8 ) 2 remainder 0

             0 remainder 2 (this is the leftmost digit)




      ^ these make the answer: 20138.

To convert from a base 10 number to any other base, first write out a list of the powers of that base, then follow the steps above.

Convert to another base on your Computer: In a web browser, in the address or URL white box, type this to convert 103510 to base 8:


javascript:alert((1035).toString(8))
and the answer 2013 should pop up.  What happens if you convert to a base greater than ten?   Try these:


javascript:alert((9+1).toString(16))


javascript:alert((64206).toString(16))        Can you face this answer?
Addition in another base:  How do we add in base 3?  

What is 11123 + 20113 ?  Here it is step-by-step:

 SHAPE  \* MERGEFORMAT 




 SHAPE  \* MERGEFORMAT 




 SHAPE  \* MERGEFORMAT 




 SHAPE  \* MERGEFORMAT 



 
Multiplication in another base:  

Multiplication table in base 5:

	0x0=0
	1x0=0
	2x0=0
	3x0=0
	4x0=0
	10x0=0

	0x1=0
	1x1=1
	2x1=2
	3x1=3
	4x1=4
	10x1=10

	0x2=0
	1x2=2
	2x2=4
	3x2=11
	4x2=13
	10x2=20

	0x3=0
	1x3=3
	2x3=11
	3x3=14
	4x3=22
	10x3=30

	0x4=0
	1x4=4
	2x4=13
	3x4=22
	4x4=31
	10x4=40
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Check this on your computer:

javascript:x=parseInt("21",5);y=parseInt("32",5);alert((x*y).toString(5))
In 2002, a question was 

“Find the base 5 product of the two base 5 numbers 3 and 4321.”
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Check on computer: 

javascript:x=parseInt("4321",5);y=parseInt("3",5);alert((x*y).toString(5))

Scientific Notation  - Scientists and Engineers, who often use very big or very small numbers, find it very useful to write numbers this way, such as 9.46 x 1015 meters (the distance light travels in one year), or 1.9891 x 1030 kg (the mass of the Sun).

a number is written in two parts:
(1)  Just the digits (with the decimal point placed after the first digit), 

followed by

(2)  ×10 to a power that would put the decimal point back where it should be (ie it shows how many places to move the decimal point).

[image: image10.wmf]
The index of 10 says how many places to move the decimal point to the right.

Example: What is 1.35 × 104 ?

You can calculate it as: 1.35 x (10 × 10 × 10 × 10) = 1.35 x 10,000 = 13,500

But it is easier to think "move the decimal point 4 places to the right" like this:

	1.35
	[image: image11.wmf]
	13.5
	[image: image12.wmf]
	135.
	[image: image13.wmf]
	1350.
	[image: image14.wmf]
	13500.


For negative powers of 10, move the decimal point to the left.
Example: What is 7.1 × 10-3
Well, it is really 7.1 x (1/10 × 1/10 × 1/10) = 7.1 x 0.001 = 0.0071

But it is easier to think "move the decimal point 3 places to the left" like this:

	7.1
	[image: image15.wmf]
	0.71
	[image: image16.wmf]
	0.071
	[image: image17.wmf]
	0.0071
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Adding numbers in Scientific Notation:


1.1 x 103   + 2.20 x 104

Make exponents agree, then add

0.11 x 104 + 2.20 x 104 = 2.31 x 104

1.0 x 103  - 1.0 x 10-2


Or just write as normal numbers:

1000        - 0.01

= 999.99 = 9.9999 x 102
Check on your computer: javascript:alert(1.0e3 -  1.0e-2)

(in Javascript, the ‘e’ in a number means  “times ten to the”)
Multiplying numbers in Scientific Notation:

Multiply the mantissas, add the exponents.


2 x 103    x     3 x 104    = 6 x 107

5 x 10-3   x    1.2 x 103  = 6 x 100
Don’t forget that the mantissa must be from 1 to 10:


5 x 102   x     3 x 101   = 1.5 x 104  (NOT 15 x103)

Dividing numbers in scientific notation:

Divide the mantissas and subtract the exponents.

6 x 103    ÷     3 x 104    = 6÷3 x 103-4 = 2x10-1

3 x 10-3   ÷     1 x 103    = 3 x 10-3 – 3 = 3 x 10-6
Don’t forget that the mantissa must be from 1 to 10:


4 x 102   ÷    8 x 101   = 5 x 100  (NOT 0.5 x101)

Category 3

Number Theory

Meet #3, January 2006

1.  Express the base three number 121212 as a base nine number.  


[image: image18.wmf]
2.  Evaluate the following expression.  Write your result in scientific notation.


[image: image19.wmf]
3.  Solve the following base-four equation for x.  Write your result in base four.  Remember that all numbers shown in the equation are base-four numbers.


[image: image20.wmf]


Solutions to Category 3

Number Theory

Meet #3, January 2006

1.  The first six place values in base three are 243, 81, 27, 9, 3, and 1.  This means the six-digit number 121212 in base three is equal to 
[image: image21.wmf]  
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, which is 455 in base ten.  We can convert the expression above directly to base nine, however, without using the base-ten value.  The first three place values of base nine are 81, 9, and 1.  We can think of the 243 as 3 more 81’s, the 27 as 3 more 9’s, and the 3 as 3 more 1’s.  In all, we have five 81’s, five 9’s, and five 1’s, so the base nine number must be 555base nine. If you do convert 455base ten to base nine, you would subtract five 81’s, which leaves 50.   Then you would subtract five 9’s, which leaves 5.  Again, you get 555base nine.

2.  The expression can be solved as follows:
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3.  The equation is solved directly in base four on the left and converted to base ten and back on the right.
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Category 3

Number Theory

Meet #3, January 2005

1.   A set of base four blocks includes unit cubes, longs, flats, and blocks.  Each unit cube is 1 cm by 1 cm by 1 cm.  Each “long” is 1 cm by 1 cm by 4 cm.  Each “flat” is 1 cm by 4 cm by 4 cm.  And each “block” is 4 cm by 4 cm by 4 cm.  The base four number 2023 is given by the picture below.  What is the base ten value of 
[image: image25.wmf]  

2023

base four

?



Hint: If you had just one of the big cubes, that would be 1000.  How many “ones” (small cubes) are in it?

2.  Evaluate the following expression.  Write your result in scientific notation.
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Hint: Think of this as two separate problems, 1.26/4.2 and 109/10-4.  Dividing by 10-4 is the same as multiplying by 104. Make sure your final answer has a mantissa of at least 1.0 and less than 10.

3.  Find the base six product of the two base six numbers 541 and 23.  In other words, evaluate 
[image: image27.wmf]  
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Solutions to Category 3

Number Theory

Meet #3, January 2005

1.  The base ten value of 
[image: image28.wmf]  

2023

base four

 is 2 ( 64 + 0 ( 16 + 2 ( 4 + 3 ( 1 = 128 + 8 + 3 = 139.  In other words, you would need 139 unit cubes to make two blocks that are 4 ( 4 ( 4, two longs that are 1 ( 1 ( 4, and three unit cubes, as shown in the picture. 

2.  The expression can be evaluated as follows:
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3.  We can compute the product of two base six numbers directly in base six using the standard multiplication algorithm.  We just have to remember to “carry” for a group of six instead of ten.  In the multiplication at left, we start with 3 times 1, which is 3.  Then we multiply the 3 by the 4 in 541.  Three times four is normally twelve, but in base six we get two groups of six with zero left over.  We write 0 and carry 2.  Next we multiply the 3 by the 5 in 541 and add the 2 we carried.  That’s normally seventeen, but in base six we get two groups of six with five left over.  The process continues in the expected way for the digit 2 in 23.  Then we add the two partial products by base six addition to get the correct product 22123.

We can get the same result if we convert each number to base ten, multiply, and then convert the result back to base six, but it’s much more work.  This method is shown below and at left. 


[image: image30.wmf]  

541

base six

=

5

´

36

+

4

´

6

+

1

´

1

=

180

+

24

+

1

=

205

base ten



[image: image31.wmf]  

23

base six

=

2

´

6

+

3

´

1

=

12

+

3

=

15

base ten


           
[image: image32.wmf]  

3075

base ten

=

2

´

1296

+

2

´

216

+

1

´

36

+

2

´

6

+

3

´

1

=

12

+

3

=

22123

base six


Category 3

Number Theory

Meet #3, January 2004

1.  Solve the following base five equation for n.  Express your result in base five.
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Hint: You can convert to base 10, find the answer, and convert back.  It may be easier to do 4032-2343 in base 5.  Start by “borrowing” one from the 10’s place of 4032, giving you 12 in the 1’s place: 12-3 = 4 (in base 5).

2.  A box of twelve eggs is commonly refered to as a “dozen” eggs.  Less common are the words “gross”, which means a dozen dozen, and “great gross”, which means a dozen dozen dozen.  How many eggs are there in two great gross five gross nine dozen three?

Hint: This is a problem in base 12, converting 259312 to decimal.

3.  Evaluate the following expression.  Write your result in scientific notation.
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Solutions to Category 3

Number Theory

Meet #3, January 2004


1. To find the base five value of n that satisfies the equation 
[image: image35.wmf]  
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, we need to subtract 2343 from 4032 in base five.  When we “borrow”, we need to remember that we get five  instead of ten.

	The computation shown at right does not show evidence of the borrowing that most people do to get this result.  For example, that first 2 minus 3 in the ones place would become 7 minus 3 when we borrow a set of five from the column to the left. The 3 in the second column would become a 2 and then we would have to borrow again.

We should confirm that n is 1134 by returning to the original equation and checking the addition.
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2.  Before we can interpret the phrase “two great gross five gross nine dozen three”, we need to establish the base ten values of these base twelve words.  Dozen means 12, gross means 12 ( 12 = 144, and great gross means 12 ( 12 ( 12 = 144 ( 12 = 1728.  Now we can translate the word expression to the numerical expression 
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2

´

1728

+

5

´

144

+

9

´

12

+

3

 and evaluateit.  We get 
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3.  Since the expression consists of multiplication and division, we can rearrange them as follows: 
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.  The number part can be reduced to 
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 and the power of ten becomes 
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Category 3

Number Theory

Meet #3, January, 2003

1.  Express the base three number 21212 as a base ten number.  In other words,


[image: image46.wmf]21212

base 3

=

          

base 10

  

Hint: The right-most place is always the ones place.  Then to the left of that is the 3’s place.  What is the place to the left of the 3’s place worth?

2.  An astronomical unit (AU) is defined as the average distance from the sun to the earth and is about 
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 miles.  If Neptune is about 30 AU’s from the sun, how many miles this?  Express your answer in scientific notation without any further rounding.

Hint: Remember that your final mantissa must be from 1 and 10!)

3. How many digits are in the base-two expression of the base-eight number 671?  



Solutions to Category 3

Number Theory

Meet #3, January, 2003

1.  The place values in base three are powers of three.  Thus the base-three number 21212 is equal to 
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 212 in base ten.  

2.  Neptune’s average distance from the sun is 30 AU’s, or 
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3.  Converting the base-eight number 671 to base ten first, we get 
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[image: image53.wmf]=
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.  Converting the base ten number 441 to base two, we subtract the largest power of two we can.  Since 
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8

=

256

 is the largest power of two that is less than 441, we know already that the base two expression of the base eight number 671 will have nine (9) digits.  (Remember that the place value of right-most place is 
[image: image55.wmf]2
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A deeper but faster approach is to realize that the number is less than 8x82, or 8x26, (because 8 = 23 and 82 = 23x23 = 26), which is less than 29, so you won’t need the 29 place.  Then you must show the number is greater than 28 (=4008.)
Category 3

Number Theory

Meet #3, January, 2002

1.  What is the base 10 value of the base 6 number 1234?

2.  Simplify the expression below.  Write your result in scientific notation.




3.  Find the base 5 product of the two base 5 numbers 3 and 4321.

Answers

  1.  _____________

  2.  _____________

  3.  _____________

Solutions to Category 3

Number Theory

Meet #3, January, 2002

	Answers

1.  310

2.  


3.  24013
	1.  Each place value in base 6 is a power of 6.  Converting the base 6 number to base 10, we get:




= 310.

2.  The expression is more easily simplified if we deal with the decimal parts and the powers of 10 separately.  





 EMBED Equation.2  

The decimal parts can be simplified as follows:





 EMBED Equation.2  

And the powers of can be simplified as follows:




Thus our final simplified expression in scientific notation is: 

.


	3.  We can multiply the numbers in base 5 as long as we remember to carry when we complete a group of 5.  Working from the right, we have 

 with nothing to carry.  Then 

 (normally 6) is 1 group of 5 and 1 left over.  Then 

 plus the 1 that was carried (normally 10) is 2 groups of 5 with zero left over.  Finally, 

 plus the 2 that was carried (normally 14) is 2 groups of 5 and 4 left over.  Our result is 24013 in base 5.
	




Category 3

Number Theory

Meet #3, January 2001

1.  Express the base 4 numeral 3132 as a base 8 numeral. 

Hint: Convert to decimal and then back to base 8, but there is another way…

2.  In a certain base number system (base B), 

.  

If 

 is 30 in base ten, how would we write this value in base B?

Hint: If seven fives add to 55 in some base, what do six fives add to?

3.  Simplify the expression below.  Write your result in scientific notation. 




Answers

  1.  _____________

  2.  __________base B
  3.  _____________

Solutions to Category 3

Number Theory

Meet #3, January 2001

	Answers

1.  336

2.  50
3.  


	1.  The base 4 numeral 3132 can be thought of as the sum of its four parts, each digit times its place value: 

.  Our number in base 8 will be a three digit number, 

, where 

 is the base-10 value of the number.  We can put the 

 directly into base 8 as a 3 in the third place from the left.  Rearranging the 

 as 

 and the 

 as 

, we have 3 eights for the second place from the left.  For the units place we have 

 and 

, which puts a 6 in the units place.  Our base 8 number is 336.

2.  It is not necessary to find out what base B is to solve this problem.  We are told that seven 5’s is 

.  If we subtract one of those 5’s, we will have the sum of six 5’s, which is the same as 

.  It is easy to subtract 5 from 

 since 5 is the digit in the units place and we don’t have to “borrow.”  Thus, 

.  Some students may go to the trouble of finding out what base B is anyway.  Since 

 in base 10, we know that 

. This means that 

, or 

, and base B must be base 6.  

3.  







Meet 3: Team Round Number Theory Questions

1 (2004 M3 #1)  Find the base five value of 
[image: image56.wmf]  

2

22

.  
(Note: The exponent 22 is in base five as well.)

2 (2001 M3 #5)  There are roughly 

 molecules of 

 in one fluid ounce of water.  Using this approximate value, calculate how many molecules of water there are in one gallon?  Express your answer in scientific notation without any further rounding.  (Reminder:  There are 8 fluid ounces in a cup, 2 cups in a pint, 2 pints in a quart, and 4 quarts in a gallon.)

3 (2004 M3 #3)  Solve the following base eight equation for n. 

Express the value of n in base eight.
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4

10

n

+

13

(

)

base eight

=

13014

base eight


Hint: 4 divides evenly (in base 8) into 13014.  Remember that 13/4 = 2 with remainder of 3.
4 (2005 M3 #5)  When the year 2005 is converted to a base two number, the number has eleven digits.  In how many different bases is the number 
[image: image58.wmf]  

2005

base ten

 still a four-digit number?  (You should include base ten in your count.)

Hint: You could just figure it out in the bases around 10, but you can also figure out for which bases 200510 is between 1000 (the smallest 4-digit number) and 10000 (one more than the largest 4 digit number.)
Meet 3: Team Round Number Theory – Answers
1 (2004 M3 #1)  Answer: 112341.  One way to tackle this problem is to find the base ten value of the base five power of two and then convert it back to base five. The 22 in the exponent means two 5’s and 2, which is 12 in base ten.  Thus we have: 
[image: image59.wmf]  

2

base five

22

=

2

base ten

12

=

4096

base ten

.  Now, in order to convert this base ten number to base five, we will need to know the place values in base five.  In reverse order, they are: 1, 5, 25, 125, 625, 3125, etc.  Subtracting 3125 from 4096 just once, we find that we need a 1 in the sixth place value from the right and we have 971 more to deal with.  We then subtract as many 625’s as we can, etc.  The equation below summarizes:
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1


Each product on the right side of the equation contains the base-five digit (in bold) times the base-five place value.  Our base-five number is thus 112341.
2 (2001 M3 #5) 5.  Answer: 
[image: image61.wmf]1

2544

10

26

.

´

   We must multiply 

 by 8 and then by 2, 2, and 4.  This can be done in any order, but a simple way is to multiply 9.8 by the 128 ounces in a gallon and then consider what power of 10 is required.  

.  If we multiply this value by 

, we will have the correct value, but the number will not be in scientific notation since 1254.4 is larger than 10.  Dividing 1254.4 by 1000 and raising the exponent by three, we get the proper scientific form which is 

.

	3 (2004 M3 #3)  Answer 257.  Using the same reasoning that we use to solve equations in base ten, we might divide both sides by 4 first or distribute the 4 first. Either way, we must remember that we are in base eight.
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10
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4 (2005 M3 #5)  Answer: 6.  When the year 2005 is written in each of the six (6) bases shown in the table below, it remains a four-digit number:

	Base
	Equivalent of 2005
	
	Base
	Equivalent of 2005

	7
	5563
	
	10
	2005

	8
	3725
	
	11
	1563

	9
	2667
	
	12
	11E1


÷





Do the little multiplications like 2x3 in your head in decimal, giving 6, then convert that to base 5: 11 and write it as you would any other multiplication problem.





The hardest part on the left is the 4+3.  In decimal, that’s 7, which is 5+2 or 12 in base 5.  Write the 2 and carry the 1.





Answers





1.  555base niine





2.  � EMBED Equation.3  ���





3.  33base four





Base 3


       1     


  1 1 1 2


+ 2 0 1 1


---------


        0





Base 3


    1  1     


  1 1 1 2


+ 2 0 1 1


---------


      0 0





Base 3


    1  1     


  1 1 1 2


+ 2 0 1 1


---------


    2 0 0








Base 3


    1  1     


  1 1 1 2


+ 2 0 1 1


---------


1 0 2 0 0











Base 5


    2 1


 x  3 2


-------


   1 4 2


1 1 3


-------


1 2 2 2





Hint: Do the mantissas (3.8 x 1.2 / 5.7) first, then the powers of ten.  Remember that dividing by 10-13 is the same as multiplying by 1013.














Hint: You can convert each to decimal, multiply, convert back again, or realize that 23 is 10+10+3 and 541x10 = 5410, and 541x3 = (in base 6) ?











Answers


  1.  __________ base nine


  2.  _______________


  3.  __________ base four








4x4x4








4x1x1





1x1x1





Answers





1.  212





2.  �EMBED Unknown���





3.  9





Answers


  1.  _______________


  2.  _______________


  3.  _______________








Hint: You could convert to decimal first, multiply, and convert back to base 5.  It’s easier to just do it in base 5, remembering that 3x2 = 11 in base 5, and 3x3=14.





Answers


  1.  _______________


  2.  _______________


  3.  _______________








Answers





1.  1134





2.  4287





3.  � EMBED Equation.3  ���





Base 5


     1


   4 3 2 1


 x       3


 ---------


       1 3





Can you finish it?











Answers


  1.  _______________


  2.  _______________


  3.  _______________








Base Six Multiplication





� EMBED Equation.3  ���














Base Six Multiplication





� EMBED Equation.3  ���





Answers





1.  139





2.  � EMBED Equation.3  ���





3.  22123








Hint: You can convert 671 to base ten first, and then convert that to base two.





+





x








Meet #3, Number Theory
2


_1040223841.unknown

_1071820056.unknown

_2084132406.unknown

_2084133327.unknown

_2084134070.unknown

_2084134532.unknown

_2084132644.unknown

_2082829811.unknown

_2082829832.unknown

_2082829888.unknown

_1071820173.unknown

_1195766750.unknown

_1071820209.unknown

_1071820171.unknown

_1071820172.unknown

_1071820170.unknown

_1071820051.unknown

_1071820053.unknown

_1071820054.unknown

_1071820052.unknown

_1071510695.unknown

_1071820049.unknown

_1071820050.unknown

_1071820048.unknown

_1040230073.unknown

_1040288389.unknown

_1040288632.unknown

_1040288449.unknown

_1040288352.unknown

_1040231203.unknown

_1040229858.unknown

_1040230038.unknown

_1038492122.unknown

_1038492983.unknown

_1038510149.unknown

_1040046004.unknown

_1040060487.unknown

_1040069483.unknown

_1040153855.unknown

_1040049700.unknown

_1040049781.unknown

_1038510453.unknown

_1038510610.unknown

_1040042078.unknown

_1038510549.unknown

_1038510374.unknown

_1038509672.unknown

_1038509757.unknown

_1038509976.unknown

_1038509754.unknown

_1038509756.unknown

_1038509753.unknown

_1038494391.unknown

_1038509671.unknown

_1038493945.unknown

_1038494131.unknown

_1038493101.unknown

_1038492816.unknown

_1038492852.unknown

_1038492967.unknown

_1038492836.unknown

_1038492665.unknown

_1038492763.unknown

_1038492531.unknown

_1006872186.unknown

_1006968021.unknown

_1006969815.unknown

_1006972472.unknown

_1007224183.unknown

_1036859608.unknown

_1007137042.unknown

_1006970498.unknown

_1006968941.unknown

_1006874386.unknown

_1006874489.unknown

_1006874530.unknown

_1006874401.unknown

_1006874332.unknown

_999372082

_999372086

_999372088

_1006870833.unknown

_1006777123.unknown

_999372087

_999372084

_999372085

_999372083

_999372053

_999372081

_999372080

_999372052

