
Homework #2 Due: FridayFebruary15
Math471

1. Considerthebisectionmethodwhichbracketsa root r of f
�
x ��� 0 with aninitial interval of � a0 � b0� ,

andcn � �
an � bn �	� 2. Givenε 
 0, find N suchthat � cn � r ��
 ε for all n 
 N.

2. Recallthat for a simplezeror of f : f
�
r ��� 0 and f � � r ���� 0, andan initial x0 chosenclose enough

to r, thesequencegeneratedby

xn � 1 � xn � f
�
xn �

f � � xn � � g
�
xn �

generatesasequenceof xn’s satisfying

� en � 1 ��� K1 � en � 2 where K1 �
���� f ��� � r �
2 f � � r �

������
whereen � xn � r.

Similarly, weshowedthat

� en � 1 ��� K2 � en � 2 where K2 �
���� g ���

�
r �

2

����	�

Show thatK1 � K2 provided f ����� � x � existsonsomeinterval aboutr.

3. Do oneof thefollowing problems.

(a) Considerthefunction f
�
x ��� x

�
x � 3� 2 graphedbelow.
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For theseproblemsI want you to print up a graphof ln � en � 1 � -vs- ln � en � , whereen � xn � r
which illustratestheslopeof therelationshipverifying:

i. Newton’smethodconvergesquadraticallyto r � 0 for x0 � 0 � 5
ii. Newton’smethodconvergeslinearly to r � 3 for x0 � 2.

iii. Thesecantmethodconvergesto r � 0 for x0 � 0 � 5andx1 � 0 � 25with orderof convergence
approximately1.62.

iv. Newton’smethodadaptedfor adoublerootconvergesquadraticallyto r � 3 for x0 � 2.
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(b) CardiacOutputmaybeapproximatedby Stretchingor Compressingthefunction

Q � t ��� sinn � πt � cos� πt � φ �
wheren  13 (odd)andφ  π ! 10. Figure1 shows a graphof this functionwith n � 13 and
φ � π ! 10. Onevalueof particularinterestto cardiologistsis thepeak-to-meanflow ratio. To
calculatethis from the approximatingfunction Q � t � , you needfirst, to find the time (t " ) at
which thepeakoutflow occurs(t "  0 # 45). Thereforewetake thederivativeandsetit equalto
zero.Wewantto know wheredoes

Q $%� t �&� π sinn ' 1 � πt �)( n cos� πt � cos� πt � φ �*� sin� πt � sin� πt � φ �,+-� 0

Sincethefirst factorof Q $ � t �&� 0 at t � 0 andt � 1 wereally wantto find where

f � t �&� n cos� πt � cos� πt � φ �*� sin� πt � sin� πt � φ �.� 0

andspecificallyfind thezeroneart � 0 # 45.
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Figure1: Q � t � Figure2: Q $/� t �
Your Assignment: Useany root finding techniqueto fill in thechartsbelow, using4 decimal
placesin yourapproximationsfor t " . Note: It is possiblethatyourvaluesof t " will beconstant
down acolumn.

for n = 13
φ t "
π ! 12
π ! 10
π ! 8
π ! 6

for φ � π ! 10
n t "
9
11
13
15
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