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n is like x, an is like y
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2/51, 2/52, 2/53, 2/54, …  an = 2/5n

2(1)+1, 2(2)+1, 2(3)+1, …  an = 2n + 1
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The n’s are integers so there is no values between the integers.
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an = 4n, lower limit = 1, upper limit = 25



𝑛=1

25

4𝑛

an = (n+1)/n2, lower limit = 1, upper limit = ∞



𝑛=1

∞
𝑛 + 1

𝑛2

Note that the index may be any letter.
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52 + 1 + 62 + 1 + 72 + 1 + 82 +1 + 92 + 1 + 102 + 1 = 361
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3
𝑛 𝑛 + 1 2𝑛 + 1

6
+ 2𝑛 = 3

10 10 + 1 2 10 + 1

6
+ 2 10 = 1175
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No
Yes, d = 6
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d = 15
an = 32+(n-1)15 = 32+15n-15  an = 17 + 15n
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an = a1 + (n – 1)d
50 = a1 + (8 – 1)0.25  50 = a1 + 1.75  48.25 = a1

an = 48.25 + (n – 1)0.25  an = 48.25 + 0.25n – 0.25  an = 48 + 0.25n
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an = a1 + (n – 1)d
10 = a1 + (5 – 1)d  10   = a1 +  4d
110 = a1 + (30 – 1)d  110 = a1 + 29d
Linear combination
-10 = -a1 – 4d
110 = a1 + 29d
100 = 25 d
d = 4

Substitute
10 = a1 +  4d  10 = a1 + 4(4)  a1 = -6

Rule 
an = -6 +(n – 1)4  an = -6 + 4n – 4  an = 4n - 10
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From example:
First and last (a1 + an) = 11
10 numbers but only half as many pairs (n/2)
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a25 = 20 + (25-1)(-2) = -28
S25 = 25((20+-28)/2) = -100
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an = 20 + (n-1)(-2) = 22 – 2n
Sn = -760 = n((20 + 22 – 2n)/2)  -1520 = n(42 – 2n)  -1520 = 42n – 2n2

 2n2 –
42n – 1520 = 0  n2 – 21n – 760 = 0  (n+19)(n-40) = 0  n = 40, -19
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No
Yes r = 1/3 
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r = 2/5
an = 5(2/5)n-1

a8 = 5(2/5)7 = 0.008192
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a4 = 3 = a134-1
 3 = a1 27  a1 = 1/9

an = (1/9) 3n-1
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a2 = -4 = a1 r2-1
 -4 = a1 r

a6 = -1024 = a1 r6-1
 -1024 = a1 r5

Solve first for a1:  a1 = -4/r
Plug into second: -1024 = (-4/r)r5

 -1024 = -4r5/r  -1024 = -4r4
 256 = r4

 r = 4
Plug back into first: a1 = -4/4  a1 = -1
Write rule: an = -1·4n-1
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r = ½, a1 = 4

S10 = 4((1 – (½)10)/(1 – ½)) = 4(.99902/.5) = 7.992 = 1023/128
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31/4 = 4((1 – (1/2)n)/(1-1/2))  31/16 = (1 – (1/2)n)/(1/2)  31/32 = 1 – (1/2)n
 -

1/32 = -(1/2)n 
 1/32 = (1/2)n

 log (1/32) = n log (1/2)  n = (log (1/32)/log (1/2)) 
= 5
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Think of the box a 1 whole piece
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Cut in half
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Cut in half
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Cut in half
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Cut in half
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Cut in half

34



What is the sum of the pieces if we keep going?  1 piece

35



36



a1 = 2(0.1)1-1 = 2, r = 0.1
S=2/(1-0.1) = 2/.9 = 20/9

a1 = 12, r = 1/3
S=12/(1-1/3)  = 12/(2/3) = 36/2 = 18
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27/5 = 5/(1-r)  27(1-r) = 5*5  1-r = 25/27  -r = -2/27  r = 2/27
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Write the repeating unit as a sum of fractions
27/100 + 27/10000 + 27/1000000 + …
a1 = 27/100, r = 1/100
S = (27/100)/(1-(1/100)) = (27/100)/(99/100) = 27/99 = 3/11
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41/100 + 6/1000 + 6/10000 + 6/100000 + …
Ignore the 41/100 for now.

a1 = 6/1000, r = 1/10
S = (6/1000)/(1-1/10) = (6/1000)/(9/10) = 60/9000 = 1/150

Now add the 41/100
41/100 + 1/150  (41*3)/300 + (1*2)/300  123/300 + 2/300  125/300  5/12
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Both these rules give the same sequence
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a1 = 1, a2 = 12 + 1 = 2, a3 = 22 + 1 = 5, a4 = 52 + 1 = 26, a5 = 262 + 1 677

a1 = 2, a2 = 2, a3 = 2-2 = 0, a4 = 2 – 0 = 2, a5 = 0 – 2 = -2
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Explicit: an = 15 + (n-1)5  an = 5n + 10

Recursive: a1 = 15, an = an-1 + 5
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Explicit: an = 4(0.2)n-1

Recursive: a1 = 4, an = 0.2an-1
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a1 = 1, a2 = 1, an = 2(an-2 + an-1)
a1 = 1, a2 = 2, an = (an-2)(an-1)
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x0 = 2
x1 = f(2) = 4(2) – 3 = 5
x2 = f(5) = 4(5) – 3 = 17
x3 = f(17) = 4(17) – 3 = 65
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