
���� /## #/% ��#

�� :KDW LV WKH YDOXH RI WKH EHORZ H[SUHVVLRQ"

֜ЖޮϢࡲϨЊׄ冲

3 + 1
3+ 1

3+ 1
3

�$� 31
10

�%� 49
15

�&� 33
10

�'� 109
33

�(� 15
4

�)� /HDYH DV EODQN 凯ϦӸઔ

�� 7KH VXPRI WKUHH QXPEHUV LV ��� 7KH ÀUVW QXPEHU LV � WLPHV WKH WKLUG QXPEHU�
DQG WKH WKLUG QXPEHU LV �� OHVV WKDQ WKH VHFRQG QXPEHU� :KDW LV WKH DEVROXWH
YDOXH RI WKH GLIIHUHQFH EHWZHHQ WKH ÀUVW DQG VHFRQG QXPEHUV"

ѼϲڮҮюГ ��冡ӚϤϲڮϨӚѼϲڮϢ � ༿冟ӚѼϲڮՕӚՃϲׄڮ ��冡
֜ӚϤϲڮԲӚՃϲڮҮ৐Ϣ࢟ѐࡲϨЊׄ冲

�$� 1

�%� 2

�&� 3

�'� 4

�(� 5

�)� /HDYH DV EODQN 凯ϦӸઔ

�



���� /## #/% ��#

�� )LYH UHFWDQJOHV� A� B� C� D� DQG E� DUH DUUDQJHG LQ D VTXDUH DV VKRZQ EHORZ�
7KHVH UHFWDQJOHV KDYH GLPHQVLRQV 1 × 6� 2 × 4� 5 × 6� 2 × 7� DQG 2 × 3� UH�
VSHFWLYHO\� �7KH ÀJXUH LV QRW GUDZQ WR VFDOH�� :KLFK RI WKH ÀYH UHFWDQJOHV
LV WKH VKDGHG RQH LQ WKH PLGGOH"

ұЖנԆ޸冟ڹϲᡡ঍冟A僙B僙C僙D僙E冟ࣚڴϬϤϲՓӃ঍Ћ冡ϼԻᡡ঍

ϢአပоԸГ 1 × 6僙2 × 4僙5 × 6僙2 × 7僙2 × 3冡军נ঍݂୞Օာᔿٻ冡农֜

ᡡ঍冲ٴϲᡡ঍ЋۣϤϲϨЋӢϢ๞ڹ

�$� A

�%� B

�&� C

�'� D

�(� E

�)� /HDYH DV EODQN 凯ϦӸઔ

�� 7KH OHDVW FRPPRQ PXOWLSOH RI D SRVLWLYH LQWHJHU n DQG 18 LV 180� DQG WKH
JUHDWHVW FRPPRQ GLYLVRU RI n DQG 45 LV 15� :KDW LV WKH VXP RI WKH GLJLWV RI
n"

Փڮߴ n Բ 18 ϢсвՂ༿ڮϨ 180冟؜੕ n Բ 45 ϢсϿՂ৖ڮϨ 15冡єЙ

n Ϣ۠އڮ׵ҮюϨЊׄ冲

�$� 3

�%� 6

�&� 8

�'� 9

�(� 12

�)� /HDYH DV EODQN 凯ϦӸઔ

�



���� /## #/% ��#

�� 7KH WD[LFDE GLVWDQFH EHWZHHQ SRLQWV (x1, y1) DQG (x2, y2) LQ WKH FRRUGLQDWH
SODQH LV JLYHQ E\ |x1 − x2|+ |y1 − y2|� )RU KRZ PDQ\ SRLQWV P ZLWK LQWHJHU
FRRUGLQDWHV LV WKH WD[LFDE GLVWDQFH EHWZHHQ P DQG WKH RULJLQ OHVV WKDQ RU
HTXDO WR 20"

Ԏ੓ޡऌحӱϾѷ (x1, y1) ю (x2, y2) ҮӢϢчቂԋ೤۴Г |x1 − x2|+ |y1 −
y2|冡ԲהѷҮӢϢчቂԋ೤۴вӮۧӓӮ 20 Ϣ冟ޡऌГڮߴϢѷ P ϮЊׄ

ϲ冲

�$� 441

�%� 761

�&� 841

�'� 921

�(� 924

�)� /HDYH DV EODQN 凯ϦӸઔ

�� $ GDWD VHW FRQVLVWV RI 6 �QRW GLVWLQFW� SRVLWLYH LQWHJHUV� 1� 7� 5� 2� 5� DQG X�
7KH DYHUDJH �DULWKPHWLF PHDQ� RI WKH 6 QXPEHUV HTXDOV D YDOXH LQ WKH GDWD
VHW� :KDW LV WKH VXP RI DOO SRVVLEOH YDOXHV RI X"

Ϥϲڮঝ৛ݕ � ϲ军ЩуՑӳϢ农Փੑڮߴћ冭1僙7僙5僙2僙5僙X冡� ϲڮϢ

军ܜৼ农ح౵ࡲӓӮڮঝ৛ЋϢ࣫ϲڮ冡֜ X ϢԆϮЩЕࡲϢ׈юϨЊׄ冲

�$� 10

�%� 26

�&� 32

�'� 36

�(� 40

�)� /HDYH DV EODQN 凯ϦӸઔ

�



���� /## #/% ��#

�� $ UHFWDQJOH LV SDUWLWLRQHG LQWR 5 UHJLRQV DV VKRZQ� (DFK UHJLRQ LV WR EH
SDLQWHG D VROLG FRORU僡UHG� RUDQJH� \HOORZ� EOXH� RU JUHHQ僡VR WKDW UHJLRQV
WKDW WRXFK DUH SDLQWHG GLIIHUHQW FRORUV� DQG FRORUV FDQ EH XVHG PRUH WKDQ
RQFH� +RZ PDQ\ GLIIHUHQW FRORULQJV DUH SRVVLEOH"

ұנԆ޸冟Ϥϲᡡ঍ӉଖоГ � ϲ࡞ལ冡ҽϲ࡞ལЅՍӉѣܼ֢僙᛾֢僙॰

֢僙અ֢ۧ୓֢ЋϢϤңಠ֢လԓ冟ڪИϮأ༕Ϣ࡞ལӉလϾϦӳϢಠ֢冟

ҽңಠ֢ЩуڪѣЊӮϤҨ冡֜ϮЊׄңЩЕϢྟ֢Ӄޮ冲

�$� 120

�%� 270

�&� 360

�'� 540

�(� 720

�)� /HDYH DV EODQN 凯ϦӸઔ

�� 7KH LQÀQLWH SURGXFW

3√10 · 3
√

3√10 ·
3

√
3
√

3√10 · · ·

HYDOXDWHV WR D UHDO QXPEHU� :KDW LV WKDW QXPEHU"

ҁ༦Ⴝݟ

3√10 · 3
√

3√10 ·
3

√
3
√

3√10 · · ·

Ϣ۫؁ܜһϨϤϲԓڮ冡֜ϼϲڮϨЊׄ冲

�$�
√

10

�%� 3
√

100

�&� 4
√

1000

�'� 10

�(� 10 3
√

10

�)� /HDYH DV EODQN 凯ϦӸઔ

�



���� /## #/% ��#

�� 2Q+DOORZHHQ �� FKLOGUHQZDONHG LQWR WKH SULQFLSDO僦V RIÀFH DVNLQJ IRU FDQG\�
7KH\ FDQ EH FODVVLÀHG LQWR WKUHH W\SHV� 6RPH DOZD\V OLH� VRPH DOZD\V WHOO
WKH WUXWK� DQG VRPH DOWHUQDWHO\ OLH DQG WHOO WKH WUXWK� 7KH DOWHUQDWHUV DUELWUDU�
LO\ FKRRVH WKHLU ÀUVW UHVSRQVH� HLWKHU D OLH RU WKH WUXWK� EXW HDFK VXEVHTXHQW
VWDWHPHQW KDV WKH RSSRVLWH WUXWK YDOXH IURP LWV SUHGHFHVVRU� 7KH SULQFLSDO
DVNHG HYHU\RQH WKH VDPH WKUHH TXHVWLRQV LQ WKLV RUGHU�

僧$UH \RX D WUXWK�WHOOHU"僨7KH SULQFLSDO JDYH D SLHFH RI FDQG\ WR HDFK RI WKH
�� FKLOGUHQ ZKR DQVZHUHG \HV�

僧$UH \RX DQ DOWHUQDWHU"僨7KH SULQFLSDO JDYH D SLHFH RI FDQG\ WR HDFK RI WKH
�� FKLOGUHQ ZKR DQVZHUHG \HV�

僧$UH \RX D OLDU"僨7KH SULQFLSDO JDYH D SLHFH RI FDQG\ WR HDFK RI WKH � FKLOGUHQ
ZKR DQVZHUHG \HV�

+RZ PDQ\ SLHFHV RI FDQG\ LQ DOO GLG WKH SULQFLSDO JLYH WR WKH FKLOGUHQ ZKR
DOZD\V WHOO WKH WUXWK"

��єϹ冟܂࿸ߛ ϲجпӖ֖࠶ԁࠕՂਿϺୠһ冡جпФϮѼңৰप冭ϮԻϯ

ЦџӅ冮ϮԻϯ݀ჀЦሑӅюџӅ冡ѐӮєԻ݀ჀЦሑ׈ЦሑӅ冮ϮԻϯ׈

ӅюџӅϢجп冟ҽϲϯބݡѐЍѰϢӚϤϲҵઔҝчϨЦሑӅЯϨЦџӅ

Ϣؼथ冟ү܍ѭϢҽҨชଁϨଜЦџӅ১ԲӼϤҨѥ౥Ցࠍ冡࠶ԁ୞ұЖϢ

ਛକ֜ϩҽϲϯӳҥϢѼϲ֜׭冡

僧ϫϨ׈ЦџӅԧ冲僨࠶ԁ҅ҵઔ僧Ϩ僨Ϣ �� ϲجпҽϯϤङୠһ冡

僧ϫϨ݀ჀЦሑӅюџӅԧ冲僨࠶ԁ҅ҵઔ僧Ϩ僨Ϣ �� ϲجпҽϯϤङୠһ冡

僧ϫϨ׈ЦሑӅԧ冲僨࠶ԁ҅ҵઔ僧Ϩ僨Ϣ � ϲجпҽϯϤङୠһ冡

пФϤॄЊׄङୠһ冲جЦџӅϢ׈ԁ҅ϩ࠶֜

�$� 7

�%� 12

�&� 21

�'� 27

�(� 31

�)� /HDYH DV EODQN 凯ϦӸઔ

�



���� /## #/% ��#

��� +RZ PDQ\ ZD\V DUH WKHUH WR VSOLW WKH LQWHJHUV 1 WKURXJK 14 LQWR 7 SDLUV VR
WKDW LQ HDFK SDLU WKH JUHDWHU QXPEHU LV DW OHDVW 2 WLPHV WKH OHVVHU QXPEHU"

Սգ 1 Ͻ 14 Ϣڮߴоћ 7 ѐ冟ڪИҽϤѐЋॱϿϢׄݐڮϨॱвϢڮϢ 2
༿冟ϼҥϢоעϤॄϮЊׄң冲

�$� 108

�%� 120

�&� 126

�'� 132

�(� 144

�)� /HDYH DV EODQN 凯ϦӸઔ

��� :KDW LV WKH SURGXFW RI DOO UHDO QXPEHUV x VXFK WKDW WKH GLVWDQFH RQ WKH QXP�
EHU OLQH EHWZHHQ log6 x DQG log6 9 LV WZLFH WKH GLVWDQFH RQ WKH QXPEHU OLQH
EHWZHHQ log6 10 DQG 1"

᪮Ͼڮ log6 x Բ log6 9 ҮӢϢ೤۴Ϩڮ᪮Ͼ log6 10 Բ 1 ҮӢ೤۴ϢҴ༿冟Ԇ

Ϯۖ࢞٥؉ֱϢԓڮ x ϢႽݟϨЊׄ冲

�$� 10

�%� 18

�&� 25

�'� 36

�(� 81

�)� /HDYH DV EODQN 凯ϦӸઔ

��� /HW M EH WKH PLGSRLQW RI AB LQ UHJXODU WHWUDKHGURQ ABCD� :KDW LV
cos(∠CMD)"

ࠤ M ϨՓضӱւ ABCD Ϣٍ AB ϢЋѷ冡֜ cos(∠CMD) ϢࡲϨЊׄ冲

�$� 1
4

�%� 1
3

�&� 2
5

�'� 1
2

�(�
√

3
2

�)� /HDYH DV EODQN 凯ϦӸઔ

�



���� /## #/% ��#

��� /HWR EH WKH UHJLRQ LQ WKH FRPSOH[ SODQH FRQVLVWLQJ RI DOO FRPSOH[ QXPEHUV
z WKDW FDQ EH ZULWWHQ DV WKH VXP RI FRPSOH[ QXPEHUV z1 DQG z2� ZKHUH z1 OLHV
RQ WKH VHJPHQW ZLWK HQGSRLQWV 3 DQG 4i� DQG z2 KDV PDJQLWXGH DW PRVW 1�
:KDW LQWHJHU LV FORVHVW WR WKH DUHD RI R"

ڮࡩћޅ๳Щуࡥ z1 Բ z2 Үю঍ޮϢڮࡩ z冟ճЋ z1 ϬகѷГ 3 ю 4i Ϣݨ

߮Ͼ冟z2 ϢઇԁϦׂЬ 1冡R ϨحࡩӱЋԆϮϼҥϢྥڮࡩћϢ࡞ལ冡֜с

وأ R ϢӱݟϢڮߴϨЊׄ冲

�$� 13

�%� 14

�&� 15

�'� 16

�(� 17

�)� /HDYH DV EODQN 凯ϦӸઔ

��� :KDW LV WKH YDOXH RI WKH EHORZ H[SUHVVLRQ� ZKHUH DOO ORJDULWKPV KDYH EDVH
�� "

֜ЖޮϢࡲϨЊׄ冟ճЋԆϮϢѐڮ౵у �� Г߁冲

(log 5)3 + (log 20)3 + (log 8)(log 0.25)

�$� 3
2

�%� 7
4

�&� 2

�'� 9
4

�(� 3

�)� /HDYH DV EODQN 凯ϦӸઔ

�



���� /## #/% ��#

��� 7KH URRWV RI WKH SRO\QRPLDO 10x3 − 39x2 + 29x− 6 DUH WKH KHLJKW� OHQJWK� DQG
ZLGWK RI D UHFWDQJXODU ER[ �ULJKW UHFWDQJXODU SULVP�� $ QHZ UHFWDQJXODU ER[
LV IRUPHG E\ OHQJWKHQLQJ HDFK HGJH RI WKH RULJLQDO ER[ E\ 2 XQLWV� :KDW LV
WKH YROXPH RI WKH QHZ ER["

Њলޮ 10x3 − 39x2 + 29x − 6 ϢডϨϤϲԁӃւူп军߁ӱϨᡡ঍ϢՓᷖទ农

ϢҶט僙ԁטю೏ט冡ұһϤϲБϢԁӃւူпϨ׬ЬՍူيהпϢҽ؉ٍ

ཬԁ 2 ϲٔ׵ү঍ћ冡֜БူпϢւݟϨЊׄ冲

�$� 24
5

�%� 42
5

�&� 81
5

�'� 30

�(� 48

�)� /HDYH DV EODQN 凯ϦӸઔ

��� $ WULDQJXODU QXPEHU LV D SRVLWLYH LQWHJHU WKDW FDQ EH H[SUHVVHG LQ WKH IRUP
tn = 1 + 2 + 3 + · · · + n� IRU VRPH SRVLWLYH LQWHJHU n� 7KH WKUHH VPDOOHVW
WULDQJXODU QXPEHUV WKDW DUH DOVR SHUIHFW VTXDUHV DUH t1 = 1 = 12� t8 = 36 =

62� DQG t49 = 1225 = 352� :KDW LV WKH VXP RI WKH GLJLWV RI WKH IRXUWK VPDOOHVW
WULDQJXODU QXPEHU WKDW LV DOVR D SHUIHFW VTXDUH"

ұһϤϲՓڮߴЩу՝޶ћ tn = 1 + 2 + 3 + · · · + n Ϣ঍ޮ冟ճЋ n Ϩ࣫

ϲՓڮߴ冟১ਕճГѼउ঍ڮ冡༣ϨՖӋحӃڮϢѼϲсвϢѼउ঍ڮϨ

t1 = 1 = 12僙t8 = 36 = 62僙t49 = 1225 = 352冡֜༣ϨՖӋحӃڮϢӚضв

ϢѼउ঍ڮϢ۠އڮ׵ҮюϨЊׄ冲

�$� 6

�%� 9

�&� 12

�'� 18

�(� 27

�)� /HDYH DV EODQN 凯ϦӸઔ

�



���� /## #/% ��#

��� 6XSSRVH a LV D UHDO QXPEHU VXFK WKDW WKH HTXDWLRQ

a · (sin x + sin(2x)) = sin(3x)

KDV PRUH WKDQ RQH VROXWLRQ LQ WKH LQWHUYDO (0, π)� 7KH VHW RI DOO VXFK a FDQ
EH ZULWWHQ LQ WKH IRUP (p, q)∪ (q, r)� ZKHUH p� q� DQG r DUH UHDO QXPEHUV ZLWK
p < q < r� :KDW LV p + q + r"

ࠤ a Ϩԓڮ冟ڪИӃࣩ

a · (sin x + sin(2x)) = sin(3x)

Ϭ࡞Ӣ (0, π) ϾϮЊӮϤϲڇ冡ԆϮϼҥϢ a ੑћϢ৛؏Щуޅћ (p, q) ∪
(q, r) Ϣ঍ޮ冟ճЋ p僙q僙r Ϩۖ࢞ p < q < r Ϣԓڮ冡֜ p + q + r ϨЊׄ冲

�$� −4

�%� −1

�&� 0

�'� 1

�(� 4

�)� /HDYH DV EODQN 凯ϦӸઔ

��� /HW Tk EH WKH WUDQVIRUPDWLRQ RI WKH FRRUGLQDWH SODQH WKDW ÀUVW URWDWHV WKH
SODQH k GHJUHHV FRXQWHUFORFNZLVH DURXQG WKH RULJLQ DQG WKHQ UHÁHFWV WKH
SODQH DFURVV WKH y�D[LV� :KDW LV WKH OHDVW SRVLWLYH LQWHJHU n VXFK WKDW SHU�
IRUPLQJ WKH VHTXHQFH RI WUDQVIRUPDWLRQV T1� T2� T3� · · · � Tn UHWXUQV WKH SRLQW
(1, 0) EDFN WR LWVHOI"

ࠤ Tk ГޡऌحӱϢյࡓ冟ބݡٵՍحӱጪהѷሆС൷፲ؔ k ح冟ҖѭӷՍט

ӱᑯ y ᪮ࠍ৲冡׬Ьյࡓକࣚ T1僙T2僙T3僙· · ·僙Tn Иѷڪ (1, 0) խБҵϽЍ

ԣϢсвՓڮߴ n ϨЊׄ冲

�$� 359

�%� 360

�&� 719

�'� 720

�(� 721

�)� /HDYH DV EODQN 凯ϦӸઔ

�



���� /## #/% ��#

��� 6XSSRVH WKDW 13 FDUGV QXPEHUHG 1� 2� 3� . . . � 13 DUH DUUDQJHG LQ D URZ� 7KH
WDVN LV WR SLFN WKHP XS LQ QXPHULFDOO\ LQFUHDVLQJ RUGHU� ZRUNLQJ UHSHDWHGO\
IURP OHIW WR ULJKW� ,Q WKH H[DPSOH EHORZ� FDUGV 1� 2� 3 DUH SLFNHG XS RQ WKH
ÀUVW SDVV� 4 DQG 5 RQ WKH VHFRQG SDVV� 6 RQ WKH WKLUG SDVV� 7� 8� 9� 10 RQ WKH
IRXUWK SDVV� DQG 11� 12� 13 RQ WKH ÀIWK SDVV�

)RU KRZ PDQ\ RI WKH 13! SRVVLEOH RUGHULQJV RI WKH FDUGV ZLOO WKH �� FDUGV EH
SLFNHG XS LQ H[DFWO\ WZR SDVVHV"

Гک່ࠤࡉ 1僙2僙3僙. . .僙13 Ϣ 13 ᇊࡲڮϨ୞ࢵۻћϤӑ冡ҊϬϢڴԃੂع

ӘϢਛକცչٵФ冟գ૵Ͻ఑խקࡩӸ冡ϬЖӱϢ޸ာЋ冟ӚϤ૷С܀н່

Гک 1僙2僙3 Ϣੂԃ冟ӚՃ૷С܀н່کГ 4 ю 5 Ϣੂԃ冟ӚѼ૷С܀н່

Гک 6 Ϣੂԃ冟Ӛض૷С܀н່کГ 7僙8僙9僙10 Ϣੂԃ冟Ӛڹ૷С܀н່

Гک 11僙12僙13 Ϣੂԃ冡

ϬԆϮ 13! ңЩЕϢੂԃࣚڴЋ冟ϮЊׄңڪࣚڴИ �� ЬᐝϴҴ׬ԃЩੂع

૷Ӊცչ冲

�$� 4082

�%� 4095

�&� 4096

�'� 8178

�(� 8191

�)� /HDYH DV EODQN 凯ϦӸઔ

��



���� /## #/% ��#

��� ,VRVFHOHV WUDSH]RLG ABCD KDV SDUDOOHO VLGHV AD DQG BC� ZLWK BC < AD DQG
AB = CD� 7KHUH LV D SRLQW P LQ WKH SODQH VXFK WKDW PA = 1, PB = 2, PC = 3�

DQG PD = 4� :KDW LV BC
AD

?

Ϭӓౄማ঍ ABCD Ћ冟AD ю BC ϨحӑϢҴٍ冟BC < AD冟؜੕ AB = CD冡

ӱϾϮϤϲѷح P冟ڪИ PA = 1僙PB = 2僙PC = 3僙PD = 4冡֜
BC
AD

ϨЊ

ׄ冲

�$� 1
4

�%� 1
3

�&� 1
2

�'� 2
3

�(� 3
4

�)� /HDYH DV EODQN 凯ϦӸઔ

��� /HW P(x) = x2022 + x1011 + 1� :KLFK RI WKH IROORZLQJ SRO\QRPLDOV LV D IDFWRU
RI P(x)"

ࠤࡉ P(x) = x2022 + x1011 + 1冡֜уЖۣϲЊলޮϨ P(x) Ϣԫޮ冲

�$� x2 − x + 1

�%� x2 + x + 1

�&� x4 + 1

�'� x6 − x3 + 1

�(� x6 + x3 + 1

�)� /HDYH DV EODQN 凯ϦӸઔ

��



���� /## #/% ��#

��� /HW c EH D UHDO QXPEHU� DQG OHW z1 DQG z2 EH WKH WZR FRPSOH[ QXPEHUV VDWLVI\�

LQJ WKH HTXDWLRQ z2 − cz + 10 = 0� 3RLQWV z1� z2�
1
z1
� DQG 1

z2
DUH WKH YHUWLFHV RI

�FRQYH[� TXDGULODWHUDO Q LQ WKH FRPSOH[ SODQH� :KHQ WKH DUHD RI Q REWDLQV
LWV PD[LPXP SRVVLEOH YDOXH� c LV FORVHVW WR ZKLFK RI WKH IROORZLQJ"

ࠤ c Гԓڮ冟z1 ю z2 Ϩۖ࢞Ӄࣩ z2 − cz + 10 = 0 ϢҴϲڮࡩ冡حࡩӱϾϢ

ѷ z1僙z2僙
1
z1

ю
1
z2

Ϩ军᤯农ٍض঍ Q Ϣશѷ冡ԯ Q ϢӱݟչИсϿЩЕࡲ

С冟c сوأуЖۣϲڮ冲

�$� 4.5

�%� 5

�&� 5.5

�'� 6

�(� 6.5

�)� /HDYH DV EODQN 凯ϦӸઔ

��� /HW hn DQG kn EH WKH XQLTXH UHODWLYHO\ SULPH SRVLWLYH LQWHJHUV VXFK WKDW

1
1
+

1
2
+

1
3
+ · · ·+ 1

n
=

hn
kn

.

/HW Ln GHQRWH WKH OHDVW FRPPRQ PXOWLSOH RI WKH QXPEHUV 1� 2� 3� . . . � n� )RU
KRZ PDQ\ LQWHJHUV n ZLWK 1 ≤ n ≤ 22 LV kn < Ln"

ࠤ hn ю kn Ϩۖ࢞
1
1
+

1
2
+

1
3
+ · · ·+ 1

n
=

hn
kn

ϢఘϤ௴੧Փڮߴѐࠤ冡 Ln Г 1僙2僙3僙. . .僙n ϢсвՂ༿ڮ冡Ϭۖ࢞ 1 ≤ n ≤ 22
Ϣڮߴ n Ћ冟ϮЊׄϲڪڮИ kn < Ln冲

�$� 0

�%� 3

�&� 7

�'� 8

�(� 10

�)� /HDYH DV EODQN 凯ϦӸઔ
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��� +RZ PDQ\ VWULQJV RI OHQJWK 5 IRUPHG IURP WKH GLJLWV 0� 1� 2� 3� 4 DUH WKHUH
VXFK WKDW IRU HDFK j ∈ {1, 2, 3, 4}� DW OHDVW j RI WKH GLJLWV DUH OHVV WKDQ j" �)RU
H[DPSOH� 02214 VDWLVÀHV WKLV FRQGLWLRQ EHFDXVH LW FRQWDLQV DW OHDVW 1 GLJLW OHVV
WKDQ 1� DW OHDVW 2 GLJLWV OHVV WKDQ 2� DW OHDVW 3 GLJLWV OHVV WKDQ 3� DQG DW OHDVW 4
GLJLWV OHVV WKDQ 4� 7KH VWULQJ 23404 GRHV QRW VDWLVI\ WKH FRQGLWLRQ EHFDXVH LW
GRHV QRW FRQWDLQ DW OHDVW 2 GLJLWV OHVV WKDQ 2��

އڮݕ๳ࡥ 0僙1僙2僙3僙4 ੑћϢԁטГ 5 Ϣއᐥሡ冟ۖ࢞ѐӮҽϲ j ∈
{1, 2, 3, 4}冟އᐥሡЋׄݐϮ j ϲвӮ j Ϣއڮ冟֜ ϼҥϢއᐥሡϮЊׄϲ冲军ာ

ұ冟02214 ׄݐోڋٵ冟ԫГֱ؉ه࢞ۖ 1 ϲвӮ 1 Ϣއڮ僙ׄݐ 2 ϲвӮ 2
Ϣއڮ僙ׄݐ 3 ϲвӮ 3 Ϣއڮ僙ׄݐ 4 ϲвӮ 4 Ϣއڮ冡އᐥሡ 23404 Ϧ

ۖ࢞؉ֱ冟ԫГٵϦׄݐోڋ 2 ϲвӮ 2 Ϣއڮ冡农

�$� 500

�%� 625

�&� 1089

�'� 1199

�(� 1296

�)� /HDYH DV EODQN 凯ϦӸઔ

��� $ FLUFOH ZLWK LQWHJHU UDGLXV r LV FHQWHUHG DW (r, r)� 'LVWLQFW OLQH VHJPHQWV RI
OHQJWK ci FRQQHFW SRLQWV (0, ai) WR (bi, 0) IRU 1 ≤ i ≤ 14 DQG DUH WDQJHQW WR WKH
FLUFOH� ZKHUH ai, bi� DQG ci DUH DOO SRVLWLYH LQWHJHUV DQG c1 ≤ c2 ≤ · · · ≤ c14�
:KDW LV WKH UDWLR c14

c1
IRU WKH OHDVW SRVVLEOH YDOXH RI r "

Ϥϲವ冟ऋϮ۝ڮߴᔓ r冟у (r, r) ГವХ冡ѐӮ 1 ≤ i ≤ 14冟ܰأѷ (0, ai)

Բ (bi, 0) Ϣ߮ݨ௴ϦՑӳ冟ԁטГ ci冟؜੕ԲವՑ޲冟ϼѻ ai僙bi僙ci ЅϨՓ

冟c1ڮߴ ≤ c2 ≤ · · · ≤ c14冡ԯ r չсвЩЕࡲС冟Օవ
c14
c1

ϨЊׄ冲

�$� 21
5

�%� 85
13

�&� 7

�'� 39
5

�(� 17

�)� /HDYH DV EODQN 凯ϦӸઔ
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