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Explicit Formula for Arithmetic Sequences

We dlready discussed that sequences can be expressed in various forms.

Exphcn' For'ms

Certain sequences (not all) can be defined (expressed) as an "explicit" formula. An explicit formula will
create a sequence using 1, the number location of each term. If you can find an explicit formula for a
sequence, you will be able to quickly and easily find any term in the sequence simply by replacing # with
the number of the term you seek. .

e

An explicit formula designates the A" term of the sequence, as an expression of n(where = the term's
location). It defines the sequence as a formula in terms of #. It may be written in either subscript
notation a,, or in functional notation, #(#).
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f§ Example 1 | goquence: {10, 15, 20, 25, 30, 35, ...}. Find an explicit formula.
This example is an arithmetic sequence(the same number, 5, is added to each term to get to the next
term).

: Term S leTe Sub.sc.rlpt- . Func_:t_lon ‘f (n)
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o This sequence is graphed in the first quadrant. Remember that the
n an n
. domain consists of the natural numbers, {1, 2, 3, ...}, and the range

G TR = consists of the terms of the sequence. Notice that this sequence has
. EX‘pllcl_t Formu I_a'- | a linear appearance. The rate of change between each of the points
i - ians . =514+ 5 is "5 over 1". While the n value increases by a constant value of
I} Subsehpt notatlon' Gn- -Sn S one, the £ (n) value increases by a constant value of 5 (for this

(_  infunction notation: £ (1) = fn 5 graph).
) A . R ) Will arithmetic sequences be linear functions?
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It is easy to see that the explicit formula works once you are given the formula.
& Unfortunately, it is not always easy to come up with explicit formulas, when all
A you have is a list of the terms.

7 If your sequence is arithmetic, it will help if you look at the pattern of what is
happening in the sequence.

If you compare the term number with how

S (m)) 10, 15, 20, 25, 30, 359' sss many times the common difference, 53, is
C"'“":‘,‘,‘i,‘:ﬁ;i‘;‘;:’;’j;;;f added, | added, you w111 see a pattern for an explicit
Terml: 10 — 10 + 5(0) . formula: e e
Term 2: 10+ 5 ——memeemeeenee =310 4+ 5(1) y e R
Term3: 10+ 5+ 5 commemremnees =3 10 + 5(2)

dlfference \
Term4: 10+ 5+5 +5 enemmee = 10 + 5(3) QU‘\(/ f(n) f(l) + d(n o/

Term5: 10+5+5+5+5-—-—10+5(d) ﬁrst onelessthan
\ term the term number,
i i athBs. com
Explicit formula: f(n) =10+ 5(n - 1) | //
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To summarize the process of writing an exphczt formula for an anthmetlc
sequence:

1. Determine if the sequence is arithmetic (Do you add, or subtract, the same amount ﬁmm one term
to the next?)

2. Find the common difference. (ﬂxe number you add or subtract.)

3. Create an explicit formula using the pattern of the first term added to the product of the common
difference and onc less than the term number,

f@: the 7™ term in the sequence COMmon
o -} e ‘ay = the first term in the sequence difference
= a1 d (ﬂ 1)1:@: the term number 4
A n's” | d=the common difference. a,=a +d(n-1)
o> 5 ot
gir\u N | first term = 10, common difference =5 first one less than
{10, 15, 20, 25, 30, 35 .} | explicit formula: a,= 10 + 5(n - 1) term the term number
=10+5n-5=5+5%n0r5n+3 MathBits.com
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Formula to find any term of an g}rithme‘;ic sequence: (\]Ln =a + d(n %‘
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1) a) Write an explicit formula in terms of n for the nth number fh the following sequence.
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b) Now use the formula to find the 100th term.
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For #2 & #3: Given the first term and the common difference of an arithmetic sequence, find the first
four terms and the explicit formula™™> mus T e |5+
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4) a) Write an explicit formula that explains this sequencen12, 24, 36, .
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b) Now use the formula to find as3
n - 53 O!‘\ = f2’\
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plicit formula for an arithmetic sequence find the first four terms and the

For #5 & ;‘%@/given the
term named in the prgblem.

2o AT =Y
n T
5) a, = 65 - 100n
= 2 iy - P -
__—_r\__l___ _V:\____L ; -Z-;:—(G\AO ch,C'S'fUU“ Opn =y ~(vun
_ ¥ - (dun Onz @S Uun Cn - . 3 (s v
o= 0> ( ) o, Gy fou3) | Oy TOSTIOND ) G3g ey - 1(39)
o, =By — [t 0 B 6§ -uele) 3. L e Cypn 6§ ~3 %00
o’-(."a'"“’“ G __Gs“z’dv GJ,GS’ 30 l‘( _3_';7 .3
- -39 2 ’., );’ - "2?3’ @:f__is___
Gy ;:_"b Gy = =13 3 )
O('qtf" s r)‘?OV(’OJ?" 703 (oo /¢ A= )

e e

B e
| Nl el )

6)an= — n "
18 2 m-h .
Find az3 n=zv ,_[\_‘L | Nt n<el
Gaz W edn | 007 1y [ GaT [+ 3h " e T n
i 0, U o1 )
o= Uy el | e Gob(8) (057 5 i0) Hos bl oy e,
3
- | [ o, - Il - Gy | . Z
o‘i’%*i al"{%"l PR (I 4 7{}"2' % 'ij%“'-;:z‘
1 m ST
(e 0y C, - w7 2% =~ 12 %
= er 3= 2% \/__V (6»\

O
£

7) Write the first 3 terms of the sequence whose n™ term is given by the explicit formula: a, =(2n

ne o+ Aa n-=7
B = 2R TN on = 2n-i oA = EN 0 A
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8) Find an explicit formula for the arithmetic sequence given. Then use your formula to find the

indicated term: Find asywhenan=4 and d = 2.
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