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A-2 Let $ ���	� be a polynomial that is nonnegative for all
real

�
. Prove that for some % , thereare polynomials�&'���	�)(�*+*+*,(-�./���

) suchthat

$ ������� .0132 & �4� 1 ���	�5�768*
A-3 Considerthepowerseriesexpansion��9�:� � � � 6 �<;0= 2?>A@ = � = *

Provethat,for eachinteger BDC  , thereis aninteger E
suchthat

@ 6= � @ 6=F & � @/G *
A-4 Sumtheseries;0

G 2 &
;0= 2 & E 6 B� G � B � G � E � = � *

A-5 Prove that thereis a constantH suchthat, if $ ���	� is a
polynomialof degree1999,then
 $ �  � 
/� HJI &K & 
 $ ����� 
7L �M*

A-6 The sequence
� @ = � =/N & is definedby @ &O� � ( @ 6 �� ( @/P � �RQ ( and,for BSC Q ,

@ = �UT @ 6= K & @ = K P �:V @ = K & @ 6= K 6@ = K 6 @ = K P *
Show that,for all n, @ = is anintegermultipleof B .

B-1 Right triangle W"XYH hasright angleat H and Z[X\W]H �^
; thepoint _ is chosenon W]X sothat


 W`H 
 � 
 W"_ 
 ��
; the point a is chosenon X\H so that ZbH�_ca �d^

.
Theperpendicularto X\H at a meetsW]X at e . Evalu-
ate fhghikjml > 
 ane 
 .

B-2 Let o ����� beapolynomialof degreeB suchthat o ���	�p�qk���	� o�rsr ���	� , where
qk���	�

is aquadraticpolynomialando�r r ����� is the secondderivative of o ���	� . Show that ifo ���	� hasat leasttwo distinctrootsthenit musthave B
distinctroots.

B-3 Let W �utv���M(5wx�[y  z� �M(3w{� �}|
. For

���M(3w~�9� W , let�9���M(3w~��� 0���[� ��� 6 � G w = (
wherethesumrangesover all pairs

� E ( B � of positive
integerssatisfyingtheindicatedinequalities.Evaluate

fhghi���� ��� l � & � & ���s���� ������ � ��� ��w 6 ��� �9� � 6 wx�5�9���M(3w~��*
B-4 Let

�
bea realfunctionwith a continuousthird deriva-

tivesuchthat
�����	�)(m� r �����)(m� rsr ������(-� rsr r ����� arepositivefor

all
�
. Supposethat

� r rsr ���	� � ������� for all
�
. Show that� r �����b� � ������� for all

�
.

B-5 For an integer B�C �
, let

^u� �R��� B . Evaluatethe
determinantof the B���B matrix � � W , where � is
the B���B identity matrix and W ��� @ 1 . � hasentries@ 1 . ���+�8�+�h 8^ � % ^v� for all

 8( % .
B-6 Let

�
be a finite set of integers,eachgreaterthan 1.

Supposethat for eachinteger B thereis some ¡ �¢�
suchthat £ ��¤¥� ¡ ( B �¦� �

or £ �+¤M� ¡ ( B �¦� ¡ . Show that
thereexist ¡ (3§���� suchthat £ ��¤¥� ¡ (5§5� is prime.


