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Monotone Sequences 4.l Slagliiall

DEFINITION A sequence {a, )™ is called

1- increasing (strictly increasingf if a, < a, < a3 < -+ @y < @y foralln =1,

EX:{4.68.10...} 46 <8 < 10 Lis sl
2- decreasing (strictly decreasing) if @ >0y =& > .... g, > a,., foralln=1
111 11 1 D R .
{1.5.5.1....} 1 .-4"'5 - 3 ﬂ"i e {_1!'_25‘_35‘_4!‘“'} —1#"_2-;_3-‘;_4'"'

Al (65 (Ran g gl B (5SS (e i Al S

R Al Lgsaloe -8 g
= ptl o n+1 a, =0 n o n =1
an
4- Nonincreasing if a1= ;= a3 = ... g, = a,., {-2,-2,-4,-4,:6,-6 +---}

Al 0 oS (a5 Aol () 950 (S ity Al B o

An = Apy1 == |Onil —a, < 0| —==| 911 1

n

A sequence 15 monotonic if 1t 15 erther increasing or decreasing.

the sequence a, = (—1)"1s  {—1,1.—-1,1,—-1,1, -1, .}
not increasing ,not decreasing ..not monotonic seq.

Examples:
ey .11 1 .
{n_‘ }= {1, #9785 -} (Decreasing)
2-{n ” l} = {0% -;-f;—-':- ..... }increasing
3-{(-*"}={L, -, L,-1L1-1..., } (not monotonic seq .)

To show that the segence {a,} Strictly increasing or strictly decreasing
it is enough to show that:

sequence Difference Ratio( term + ) Dertvative
. . Qn

increasing | @1 —a, - (;' -1 f'(z)=0
decreasing | @n+1 —a, < () a’:“' <1 fllr)<o




To show that the seqence {a,} is Nondecreasing or Non increasing
it is enough to show that:

sequence Difference Ratio( term + ) Derivative
- . . Tnt+1 '
Nondecreasing |¥n+1 —an =0 — =1 f(z)=0
"
, . . dp+1 N
Non mcreasmg | ntl —dy < 2. =1 f (v’f} =0
- i

Ex: Use three different methods , to show that { i —|—|—_31 }

T =
is strictly increasing . !
Method 1: ( Difference)

m+1)+1 (n+2) _n+1
ny1 — ———————— = ———— @ an =
(n+1)+3. (n+4) n+3
(n+ 2) n—+1
a"ﬂ+1 —_ a";l] - -
(n+4) n—+3
_ (n+2)(n+3)— (n+4)(n+1)
(n+4)(n+3)
n?45n+6 — (PP +5n +4)
n? L n +12
st — a, = 2 ~0 for all n= 1.2.3...
n? L 7n +12
. { n+ l}x is strictly increasing .
n+3J)n=1

Method 2 : Ratio method)
_(n+)+1 (n+2) a _n+1

iy - . o/
T i3 (s n+3
(n+2)
On1 _ (n+4) :(n—l—Z) - n+3
Oy n-+1 (n+4) n+1

n—+3



P Y
Apy1 _ NE451n+6

Ay n?4+5n +4
2 e 4)+°
_(+snt+4)+2 >1 for all n = 1.2.3.....
(n?+5n +4)
, {n +11 is strictly increasing .
n—+3J)n=1
Method 3 : ( Derivative ) {ﬂ ] } ﬂ
n—+3J)na=1
n+1
a"n =
n+3
: r+1
) — r ell, =
Let f(r) 3 rell, =)

r+3—(r+1)

fe)=

9
(x +3)
= ——.—2'—'—()}0 f@f HH. n= 1:253:""
(r —1—3:,\&

. f is strictly increasing .

. {n +1 }Y is strictly increasing .
n+3

n=1



