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closed formula for the number of points in the \ model (n \). now we turn to the question of finding closed formulas for particular types of sequences. if the terms of a sequence differ from a constant, let's say that the sequence is arithmetic. if the initial term (\ (A_0\)) of the sequence is \ (a \) and the common difference is \ (d \ text {,} \), then we have,
recurring definition: \(A n=a_ {n-1} +d\) with\ (A 0 = a\ text {} \) closed formula: \ (A n = a + dn \ text {} \) as we know? for recursive definition, we must specify \ (A 0\ text {.} \), then we need to express \ (a n\) in terms of \ (a_ {N-1} \ text {} \) if we call the first term(to text {,}) then (a_0 = a text {.}) for the recurrence report, from the
definition of an arithmetic sequence, the difference between subsequent terms is a bit constant, say (D text {}) so 1} + d. End {equation *} To find a closed formula, first write the sequence in general: begin {align *} a 0am=a lamp=a 0+d=a+dA2AMP=A1+D=A+D+D=A+2DA3AMP=A2+D=A+2D+D=A+ 3DAMP
VDOT END {ALLINEA *} We see it To find TH term, we need to start with (a) and then add a pile of times. In fact, add it (n) then (a_n = to + DN text {}) Find recursive definitions and chiuse formulas for the IL under. It is assumed that the first term indicated is (A 0 Text {.}) (2, 5, 8, 11, 14, LDOTS TEXT {.}) (50, 43, 36, 29, ldots text {.}) Solution
First of all we should check that these sequences are truly arithmetic by taking differences in subsequent terms. In this way you will reveal the common difference (Text {.}) (5-2 = 3 text {,}) (8-5 = 3 text {,}) etc. To obtain from any time to the next, we add three, then (D = 3 text {.}) The recursive definition is therefore (A N =A {N-1} + 3) with
(A 0 = 2 text {.}) The chiusa formula is (A N = 2 + 3N text {.}) Here the common difference is (- 7 text {,}) since we add (- 7 ) to 50 to get 43, and so on. So we have a recursive definition of (A N =A {N-1} - 7) with (A_0 = 50 text {.}) The chiusa formula is (A N = 50 - 7N text {. }) What about sequences such as (2, 6, 18, 54, LDOTS Text {?}) This
is not arithmetic because the difference between terms is not constant. However, the relationship between subsequent terms is constant. We call these geometric sequences. The recursive definition of the geometric sequence with the initial term (A) and the common ratio (R) is (a n =a_ {n} cdotr; a 0 = a text {.}) To obtain The next term multiplies
the previous term for (r text {.}) We can find the closed formula as we did for arithmetic progression. Write begin {align *} a 0 am =a 1 amp =a Ocdotr 2 amp =a 1 cdotr=a 0cdotrcdotr =a 0 cdotr ™ 2 We must multiply the first term, owed (A) of (R) a number of times, (n) to be precise. We obtain (a n = a cdotr ©~ {n} text {.}) A sequence
is geometric call if the relationship between subsequent terms is constant. Suppose the initial term (A 0) is (A) and the common ratio is then we have, recursive definition: (A N = RA_ {N-1}) with A 0 = a text {.}) Formula closed: (A N = A CDOT R ~ {n} text {.}) Find the recursive formula and closed for the sequences below. Once again, the first
term listed is (A 0 Text {.}) (3, 6, 12, 24, 48, LDOTS) (27, 9, 3, 1, 1/3, LDOTS SOLUTIONAGAIN, we must first check that these sequences are truly geometric, this time dividing each term for its previous term. Assuming that this relationship is constant, we will have found (r text {.}) (6/3 = 2 text {,}) (12/6 = 2 text {,})/ 12 = 2 text {,}) etc. Yes, to
switch from any time to another, you multiply for (r = 2 text {.}) So the recursive definition is (a_ n = 2a_ {n-1}) with (a_0 = 3 text {.}) The chiusa formula is (a n = 3 cdot 2 ~ {n} text {.}) The common ratio is (r = 1/3 text {.} ) So the sequence has a recursive definition (a n = frac {1} {3} a_{n-1}) with (a_0 = 27) and formula closed (a_ n = 27 cdot
frac {1 } {3} ©~ {n} text {.} In the examples and in the previous formulas, we felt that the initial term was (A_0 text {.}) If your sequence starts with (A 1 text { ,}) You can easily find the term that would have been (A 0) and use it in the formula. For example, if we want a formula for the sequence (2, 5, 8, LDOTS) and insist that (2 = a_1 text {,})
then we can find (a0 = -1) (as the sequence is arithmetic with the common difference 3, we have (a 0 + 3 = a_1)). then the closed formula will be (a n = -1 + 3n text {}) if you look at other text or online books, you may find that the and their formulas closed for arithmetic and geometric sequences differ from ours. In particular, the formulas could be
found (A N = A + (N-1) D) (arithmetic) and (A N = A CDOT R ™ {N-1}) (geometric). Which is correct? Both of them! In our case, we take (A) to be (A 0 Text {.}) If instead we had (A_1) as our initial term, we would get the formulas (much more complicated) that you find elsewhere. # Your neighborhood grocery store has a candy machine full of
skittles. that the candy machine currently holds exactly 650 Skittles, and whenever someone enters a quarter, exactly 7 Skittles come out of the machine. How many Piattini will be left in the car after 20 quarters have been inserted? There will ever be exactly zero Skittles left in theExplains. What happens if the candy machine dies 7 plates at the first
customer who put in a quarter, 10 per second, 13 to the third, 16 to fourth, etc. How many skittles has the machine released after 20 quarters are put in the car? Now, what happens if the machine has 4 abilities at the first customer, 7 per second, 12 to the third, 19 to fourth, etc. How many skittles has the machine released after 20 quarters are put
in the car? Watch the sequence (t n) {n 1}) that starts (1, 3, 6, 10, 15, ldots text {.}) These are called the triangular numbers as they represent the number of points in an equilateral triangle (thinking about how 10 bowling pins are organized: a row of 4 more a 3 more row a row of 2 and a row of 1). Is this sequence arithmetic? No, since (3-1 = 2)
and (6-3 = 3 and 2 text {,}) so there is no common difference. Is the sequence geometric? No. (3/1 = 3) MA (6/3 = 2 text {,}) Therefore there is no common ratio. What to do? Note that the differences between the terms form an arithmetic sequence: (2, 3, 4, 5, 6, LDOTS TEXT {.}) This says the term (n) th of the sequence (1, 3.6,10,15, LDOTS is the
sum of the first terms (N) in the sequence (1,2,3,4,5, LDOTS TEXT {.}) We say That the first sequence is the sequence of partial sums of the second sequence (partial sum because we do not take the sum of all infinitely many terms). If we know how to add the terms of an arithmetic sequence, we could use it to find a closed formula for a sequence
whose differences are the terms of that arithmetic sequence. This should be clearer if we write triangular numbers like this: Begin {align *} lamp=1lamp=1+26amp=1+2+310amp =1+ 2 + 3+ 4 VDOTS AMPQUAD VDOTS\T NV =1 + 2 + 3 + CDOTS + n. Consider how we can find the sum of the top 100 positive integers (ie, (t_ {100})).
Instead of adding them in order, we strict and add (1 + 100 = 101 text {.}) The next torque to combine is (2 + 99 = 101 text {.}) Then (3+ 98 = 101 Text {.}) Continue. This gives 50 pairs that each add to (101 text {,} so (t {100} = 101 CDOT 50 = 5050 text {.}) 1 This intuition is usually attributed to Carl Friedrich Gauss, one of the largest
mathematicians of all time, which discovered it as a child when his unpleasant elementary teacher thought he would maintain the busy class by requesting them to calculate the long sum. In general, using this same type of grouping, we find that (t n = frac {n (n + 1)} {2} text {.}) Incidentally, this is exactly the same of ({n + 1 Choose 2} text {,})
Which makes sense if you think of triangular numbers How to count the number of Handshakes taking place at a party with (N + 1) People: The first person shakes (N Hands, the next shakes a further (N-1) hands and so on. The point of all this is that some sequences, despite non-arithmetic or geometric, can be interpreted as the partial sum
sequence of arithmetic and geometric sequences. Fortunately there are methods that we can use to quickly calculate these sums. Here is a technique that allows us to quickly find the sum of an arithmetic sequence. Find the sum: (2 + 5 + 8 + 11 + 14 + CDots + 470 Text {.}) Solution The idea is to imitate as we found the formula for triangular
numbers. If we add the first and the last terms, we get 472. The second term and the second term also add up to 472. To keep track of everything, we could express it as follows. Call the sum (s text {.}) Then, to find (2s) then add 472 to a certain number of times. What number? We must decide how many terms (summaries) are in the sum. Because
the terms form an arithmetic sequence, the term (n) in the sum (counting (2) as a deadline 0) can be expressed as (2 + 3N text {.}) If (2 + 3N = then (n = 156 text {.}) so (n) varies from 0 to 156, giving 157 terms in the sum. This is the number of 472 in the sum for (2s text {.}) Then, the equation *} 2s = 157 cdot 472 = 74104 74104 Now it's easy to
find (s text {{}) Begin {equation *} s = 74104/2 = 37052 END {equation *} will work for any sum of arithmetic sequences. Call the sum (s text {.} Reverse and add. This produces a single number added to itself many times. Find the number of times. Multiply. Divide by 2. Made. Find a chiusa formula for (6 + 10 + 14 + CDOTS + (4N - 2) Text {.})
SOLUTIONAGAIN, we have a sum of an arithmetic sequence. We need to know how many terms are in the sequence. Clearly each term in the sequence has the module (4K -2) (as evidenced by the last term). For what values of (k) threated? To get 6, (K = 2 text {}) To obtain (4N-2) Take (K = N) In order to find the number of terms, we need to know
how many numbers integers are in the range (2.3, ldots, n text {} the answer is (n-1 text {.}) (there are numbers 1 to (n {}}) so one less if we start with 2.) now reverse and add: since there are (n-2) terms, we get begin {equation *} 2s = (n -2 ) (4N + 4) dquad mbox {so} qquad s = frac {(n-2) (4N + 4)} {2} end {equation *} In addition to finding
sums, we can use this technique for Find closed formulas for sequences that we recognize as sequences of partial sums. Use partial sums to find a closed formula for ((a n) {n 0}) which starts (2, 3, 7, 14, 24, 37,ldotsldots) a € >>>>>>>>>>>>>><>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> {2} \text {.} \) reverse and add. Each sum gives the constant \ (6n + 8 \) and there are \ (n + 2 \) terms. Find\ (5 + 7 + 9 + 114+ \ cdots + 521 \ text {.} \) Solution \ (68117 \ text {.}\) If we take \ (A 0 = 5\ text {,}\)
The terms of the sum is an arithmetic sequence with closed formula\ (A n =5 + 2n\text {}} \ (521 = A {258} \ text {,} \) for a total of 259 terms in the sum. Reverse and Add to get 259 identical terms 526, which is double the total we look for. \ (526 \ clot 259 = 68117 \) Find \ (5 + 15 + 45 + \ cdots + 5\ cdot 3 {20} \ text {.} \) Solution \ (\ frac
{5-5\cdot 3 {21}} {- 2} \text {.} \) Let the sum be \ (s \ text {,} \) and calculate \ (s - 3s = -2s \ text {,} \) which causes the terms except \ (5\) and \ (- 5\ clot 3 ~ {21} \) to cancel. Then settle for\ (s \ text {.}}) Find(1 -\ frac {2} {3} + \ frac {4} {9} -\ cdots + \ frac {2 {30}} {3 {30}} \ Text {.} \) Find \ (x\) and \ (y \) such that\ (27, %, y, 1) is part
of an arithmetic sequence. Then find \ (x\) and \ (v \) so that the sequence is part of a geometric sequence. (Advertisement: \ (x \) and \ (y \) may not be whole numbers.) Starting from any rectangle, we can create a new larger rectangle by connecting a square to the longer side. For example, if we start with a rectangle \ (2 \ times 5 \), we collapse on a
square \ (5 \ times 5 ), forming a rectangle \ (5 \ times 7 \): create a sequence of rectangles Using this rule from a rectangle \ (1 \ times 2 \). So...la sequenza dei perimetri di recttangoli (il prime termine della sequenza sarebbe 6, dato che il perimetro di un rettangolo \ (1 \ 2 turns\) € 6 - il termine successivo sarebbe 10.) ripetere la parte di sopra di
questa volta a partire con un \ (1 \ times 3 \) rettangolo. trova formule ricorsive per ciascuna delle sequenze di perimetri si trova in alcune parti (a) e (b.) non dimenticare di dare le condizioni iniziali pure. sleep le sequenze di aritmetica? geometric? altrimenti, essi sono vicino ad essare uno di questi (cioe, sono le differenze o rapporti quasi coastal)?
spiegare. si consideri la sequenza \ (2, 7, 15, 26, 40, 57, \ Idots \) (con \ (a_0 = 2)). osservando le differenze tra termini, esprimere la sequenza come una sequenza di somme parziali. poi trovare una formula chiusa per la sequenza calcolando la \ (n \) esima somma parziale. solutionwe hanno \ (2 =2 \text {,} V\(7 =2+ 5\text {,} V\(15=2+5+38
Vtext {,} )\ (26 =2+ 5+ 8 + 11 \text {,} \) and cosi via. i termini le somme sono date dalla sequenza aritmetica \ (b n = 2 + 3n\ text {.} \) in altre parole, \ (a_ n =\sum_ {k =0} ~ n (2 + 3k) \ text { .} \) per trovare la formula chiusa, invertiamo e aggiungere. otteniamo \ (a n =\ frac {(4 + 3n) (n + 1}) {2} \) (abbiamo \ (n + 1) li perché ci sono \ ()
n termini + 1 \ e somma per un.)\ se avete abbastanza stuzzicadenti, si puo fare una grande griglia triangolare. qui di Seguito, sono le griglie triangolari di dimensioni 1 e di dimensioni 2. il format 1 griglia richiede 3 stuzzicadenti, la griglia dimensione 2 richiede 9 stuzzicadenti. let \ (t n\) il numero di stuzzicadenti necessario per effettuare una
dimension \ (n \) maglia triangolare. scrivi i primi 5 termini della successione \ (t 1, t 2, \ 1dots \ text {.} \) trovare una definizione ricorsiva per la sequenza. spiegare perché law ha ragione. and l'aritmetica sequences the geometric? if no, & la successione delle somme parziali di una successione aritmetica o geometrica? spiegare perché la risposta e
corretta. uszare i risultati da parte (c) per trovare una formula chiusa per la sequenza. shows il tuo lavoro. uszare sommatoria (\ (\ sum \) the di un prodotto (\ (\ prod \)) la notazione di riscrivere as follows. {1} text {1} cioé, li scrivere la strada piu lunga. )
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