
# OK to post !

# Anusha Nagar , 1011612021 , Homework 12

1 (il ✗ → ✗
3- 6×2+12×-6

✗ = ✗
3- 6×2+12×-6

D= ✗3- 6×2+11×-6

✗ = I ⇒ 1 I -6 11 -6

a - s 6

I -5 6 0

( ✗ 2-5×+6) ⇒ ✗ = 2
,
✗=3

FP : ✗ = I > 2,3

f-
' 1×7=3×2-12×+11

f-
'

(1) =3 -12+11=2 > I ⇒ unstable

f-
'
(2) = 12-24+111-11=1 ⇒ stable

f-
'
(3) = 27-36+11=231 ⇒ unstable

Fixed points : ✗ = 1
, 2,3

Stable fixed point : 11--2

Iii) ✗ → ✗
4- 13¥ + ✗ + §,

0 = ✗
4- ✗

2
+ £6

From calculator : ✗= £ , - tz ,
↳ I

- §
f-

'

(✗7=4×3 - ¥ ✗

F' ( E ) : % < I ⇒ stable

F' (-1-2) :(-3%1<1 ⇒ stable
F' (

'

g) = §y < I ⇒ stable

F' C- § ) :/- §, / ( I ⇒ stable

FP
'

. ✗ = £ ,
- £ , ↳ I - §

All FP are stable FP



2 F( ✗ )= f- (Xo) + F' ( Xo)( ✗ - × .)

f- ( ✗
, y) : F(Xo , yo) + F-

✗ ( Xo , yo)(✗ - Xo) -1 Fyfxosyo) (y- y.)

( i ) f- ( ×
, y)

=Fy @ 1g 2 ⇒ (Xo > Yo) :(1,2) ⇒ Find

ffo.as.i.oyflx.gl3-1 E- (Eg)
"

(x - 1) 1- 2. (Ey )
"

(y - z)

f- (× ,y)
= 3 + % ( ✗ - 1) + Es ly - z)

@ 0.95 , 1.02) =) 3+-1 (0.057+331-0.98)
= 2

. 35s ⇒ approximate

Exact : 2.2428 ⇒ pretty close

lii-Cx.y.z1-x3.y4z5@G.l , 1)

f- (×
, y ,
Z) = Ffxoiyo, Zo) -1 Fx (Xo , Yo , -20) (X - Xo) -1 Fy (Xo, Yo , Zo) (y -Yol -1 Fzfx,• , Yo,Zo) (2--2-0)

= 1 + 3×3 (X - Xo)-1 4yfly-yoj-sz.kz - Zo)

f- (ay ,
2-7 = 1+3 (✗ - 1) + 4cg - 1) + scz - , )

@ (1-01,1-02,0-99)

= 1+310.01) + 410.02) 1- 5/-0.01)
= 1.06

Exact = I

Ciii) f- (x
, ,✗z , X } , ✗y) = X

, -1×2-1×3 + Xy @ ( 1,1 , 1,1 )

f- (
" " ) = 2 -1 z×EE%(× ,

- 1) + 1×2-11 1×3-11-1 É%(a-'I

FCX
, ,
✗2.x } , Xu) = 2-1 f- (× , - 1) + & (Xz -1) + & (✗

,
- 1) + & (Xy -1)

@ (1.01 , 1.01 , V. 99 , 0.99)

= 2+4 (0.011 + 410.01)+4/-0.01) -11g f-o.o , )
= 2
⇒ exactly equal !

Exact = 2



3 (×
, y ) → (¥,

i¥) @ (i. 1)

T.ie In
Jacobian Matrix :

!
(Xo

, %) Fy(Xo , Yo)

gxlx.it) gyfxoiyo)]
f-lay)= ¥ ⇒ F×= ¥

Fy =
-

(¥2

g(×,y) = ¥
,
⇒ g×=

- IF
9> = ¥

Jacobian:É-1g

4 (×
, y , Z) → (✗ + y -1 Z , ✗

'
+ y 2+-22 , ✗

3
+ y

>
+ z 3)

e- g-
-=

F× = f
,
= fz =L

Jacobian: [
I 1

2x Zy Zz
g×= 2x , gy=2y, Gz = 2oz

3×2 352 32-2]
h×= 3×2 , hys 3yd , hz = 32-2

5 In Finding SFP
,
ha take the derivatives of all of our

Functions & see if their absolute valve is less than 1
.

When tie have multivariable functions
, we must have

n Functions F- n variables . We present this in the

Jacobian matrix. When our eigenvalues an less than

I
, we are essentially performing the same analysis

as before & seeing if the derivatives are below 1
,

as AJ -

- dis


