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③
Facu

Fa=me
,

=Drag coffecient

For equilibrium,
we need the net force to bezere and that vie

called the terminal velocity #beaFG= FD = mg= Kv2
Ne

v = = v= K + Non-linea -
k(V)

Cubic
,
bi-quadratic

mg = K(v) v2 I
(3) (4).
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Theorem (Intermediate Value Theorem)
If f ∈ C[a, b] and k ∈ [f(a), f(b)], then there exists a c ∈ [a, b] such that

f(c) = k.
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**

what happens if K=0? ie
,
f(x)=0
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1 Given the interval [a ,b] ; f(a) f(b) <01 Assumption

X
1 . Gr9:

b
,
= b

f(b)>0 p,
= ++b

2

2. f(pi) >O ofIPISO

G= G , -, bz=P ,! 3. P2= Aztbe

O

&
2

Repeat
f(pus =03- If(Dril Stol

tol 10-7. max-ite
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Example : fi= Ec-200)
=

9= 0 : b= 1

f(0) =- 1
.

f(17 : 0 .459670

20

Itration1 : 4, = a+b = 0 .5

f(p(= - 0 . 17047540

az = 0. 5 be = 1

Iteration2: P2= azt by = 0. 75
- Z

f(P2e 0 . 1343370

93 = 0. 5
, by= 0 .25
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Theorem
Suppose that f ∈ C[a, b] and

f(a)f(b) < 0.

Then the bisection method generates a sequence {pn}∞n=1 that
converges to a zero p of f and satisfies

|pn − p| ≤ b− a
2n

, n ≥ 1.
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Proof : aFa, bi= b bi-a,= b-a b-9 i =

1

P= ab ;
[a,P on [P. bi]
L

[a ;b]
on tab ,

b] begi = 2

by- 92= b-g

2
S 111

Proi = 3 bz- az= Eag an t on
22

i

bn-an-- In this internal
14n-p11 bare

2 zn

⑮
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In-41-
f(xi= 23 + 442-10 ;

[1 ,2] :
to163

In-P11 110 -

=> ↓ 40 = 10324
zw

=> 3 In log?
=> r> 9. 96

2 10 .
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We start with same assumption as Bisection method
,

i .e,

f(a) f(b)<0

C(b ,
f(b)-y

+ y-f(a)=-fa(⑳I

·!
-

(a ,f(a) f(pl)
f(b,)- f(a ,)

Based on sign of f(pi) you join the line and

choose the new intervals if fla0: flbio

flit[92
, b2] = [Pc ,b] on

30; [ac,4)



Regular‐Falsi Method
Bracketing Methods

Abhinav Jha
MA 203, 12th March 2026

9

Example : flui= E-coss)
, 50 , 17

f(0)10; flilo : =flo
-1

:
f(1 = 0. 459697

Iteration):
-

↑ aEs

f(p1)= 0. 053330

Feration: A2 = 0 : 192=
0 . 68507

-

↓ 42 = 0. 6503 ; f(47= 0 . 0101
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f(== 6 = [2
,4]
xY

E [ J > T
2 4

- 6

Y
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Figure 1: Relative error of the bisection method and the regular falsi method applied
to f(x) = x2 − 6 on the interval [2, 4].

Abhinav Jha
MA 203, 12th March 2026

11



Fixed Point Iteration
Bracketing Methods

Abhinav Jha
MA 203, 12th March 2026

12

Definitions: A number up iscalled a fixed point of g if
g(p)=P

eamply : 1 . g(= usins) has one F4
, p= 0

2. galler has no FP

3. gla = -6 has 2F
,

3 ,2
,

glites

-t
=> x

= 6=x = k=- 2
,3
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#RF
:

FindPt -
=> Given a R.F. problem we can construct a F .P-problem

g(= 2- f(x) o -@fi
.

2 FO

↓ d = h(); hipFo

= Given a F4· problem we can construct a RF problem

f(x)= <D- g(x)
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Theorem: Existence & Uniqueness of F -P.

1 If gteta .b] and gimt[a, b) fit[a,b]
&

E : Belongs ,
# = For all a gh7zb

then g has a F.P in [a , b).

2. If g'hi) exist in Ta , b] and those exist O < KL) of

(g'kn-kx + (a, b) .

thena has unique F-P.



Fixed Point Iteration
Bracketing Methods

Abhinav Jha
MA 203, 12th March 2026

14

Generate F .P.

-

1. Given a function g(u) and initial approximation Po ; we generate [PrYo

Ut ↑ 1
= &(PO)

42= g(P1)

43= g(42)

i

Pn= g(pn-)

If untp as n-0 and g is continues the

P := cline Pn=lim gLPIn+ 0

= g(climPrl= g(p) = 4 inF


