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⼀、（本题满分 12 分） 

!"#$%&'．．．．()*+,-./0123, 456/0. 

,-7 

(1) “!"#$%&'()*+,-.(/01234 145678934 75+

:;<” 

(2) “&'1234 145+,-.('=>+?&<” 

(3) “@AB'=>+?&%C@A(D!"#$)*<” 

/0: E@A.(F8934 75<G 

!"#$:  

%&'!()*+,-./0123"($): $456789:;, &($): 
$<4=>?@ 14 A, '($): $<4-B?@ 7 A, !($): $CDEF
G. (2H) 

IJKLMNO: (1) ∀$: "($) → &($) ∨ '($); (2) ∀$: &($) → !($); 
(3) PQ*,LMRS, ¬!(,) ∧ "(,). T&LMU: '(,). (4H) 

VWXY: 

1. "(,) → &(,) ∨ '(,) )Z[M(\JK 1) 

2. "(,)              ]^(\JK 3) 

3. &(,) ∨ '(,)        _`VW(\ 1) 

4. &(,) → !(,)       )Z[M(\JK 2) 

5. ¬!(,)           ]^(\JK 3) 

6. ¬&(,)           abc(\ 4,5) 
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7. '(,)            daSe&(\ 3, 6) (6H) 

NfgW\hi4VWXYjklm)HhNVWXYnjopfg

W\hq7r 2-4Hs 

⼆、（本题满分 10 分） 

tu: /vwx1,yz{, |(/ − 1)! + 1l}/z~, �/UÄ{. 

!"#$Å 

_0	/v.{, ÇÉ	/	ÑCwx	1	Öx	/	,ÄÜá	5,	5|/. (4 H/ 

\x	/	|	(/ − 1)! + 1, Gà	5	|	(/ − 1)! + 1. (3H/ 

â 5	|	(/ − 1)!, äã 5	iåU	1	,ç_0éè. (3H/ 

êëíìtîtulä 2Hs 

三、（本题满分 10 分） 
89:;	" × $ = (" ∨ $) × (" ∧ $)<=>?-@A", $ ∈ [0, 31]<×BCDEF
"G<" ∨ $()HI".$JK1LMNA1OPQ"G<" ∧ $()HI".$J
K1LMNA1OPR"G. 

(1) 56: S@A" < $T<U3:;VWX:;	" ∧ $ = "YZ:;[9\]1
^_ à 

(2) bc:;9defg]1^. 

!"#$:  

(1) 

ï7 < 9ñ, nóòô 

7 ∨ 9 = 7 + ;, 7 ∧ 9 = 9 − ;	(∗) 
öB;! = 1ïpõï7! = 0 ∧ 9! = 1(OúLMù:û{,ü?†). (1H) 

N°7 ∧ 9 = 7,	� ; = 9 − 7, ¢£C7 ∨ 9 = 9. §ñ•¶Yß®©

™. ´¶Y	7 ∧ 9 = 7,¨­v•¶Y,¨ (1H) 

\(*), •¶Y]U7 × 9 = (7 + ;) × (9 − ;), :ÆØ]^äã 

;A; − (9 − 7)B = 0 
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´; = 0°; = 9 − 7 . N°; = 0, �Lu5%x±ÆQù:û†? , 
²C7! ≥ 9! , �7 ≥ 9ç_0éè . GàiC; = 9 − 7©™ . §ñ

7 ∧ 9 = 7. Gà•¶Y,¨­v¶Y	7 ∧ 9 = 7,¨. (2H) 

³¥, ï7 < 9ñ, •¶Yç¶Y	7 ∧ 9 = 7µ¶. 

(2)  

ï7 = 9ñ, ß®GC,(7, 9)²v•¶Y,¨, ·C 32¸. (1H) 

ï7 < 9ñ, ´¹¶Y7 ∧ 9 = 7,¨,Q{. 

7 ∧ 9 = 7Lu: %x7U1,ù:û†, 9,ºª†ÆE­U1; %x

7U0,ù:û†, 9,ºª†làº½æa(ânå)øU0, ÜU

7 ≠ 9).   

_07CEQU1,ù:û†, ¿.4¹,¨,{¡U 

'(5, E) × (2(#$%) − 1) (2H/ 

%x7, 9 ∈ [0, 31], Ela[0, 5], xv¨,¬{U 

L'(5, E) × A2(#$%) − 1B =
#

%'(
211 

Ãƒ%ZÅ, ï7 > 9ñ¨,{¡­v211. (2H) 

xv¶YGCz{¨,¬{U211 × 2 + 32 = 454. (1H) 

Æ«y»â… ÀÃq7r 2—3Hs 

四、（本题满分 12 分） 
h2Bij9k_l3U1mnVWopqr3/2	B3oX21s_qr|3| = 6,
|2| = 7, |3/2| = 8tr
(1) h3/2 = {3!, 3", ⋯ , 3#}qr567⋃ (3$ × 3$) = 2#

$%! ar

(2) 5677 ⋅ 8 ≥ 6"tr
ÕÕ

!"#$:  

(1) tu: 
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 "/Q = {"), "*, ⋯ , "+}, 0|"!| = U!, ºaŒœ〈$, W〉, C:  

〈$, W〉 ∈Y ("! × "!)
+

!')
⟺ ∃?(? ∈ {1, 2,⋯ \} ∧ 〈$, W〉 ∈ "! × "!) 

⟺ ∃?(? ∈ {1, 2,⋯ \} ∧ $ ∈ "! ∧ W ∈ "!) ⟺ 〈$, W〉 ∈ Q 

(4H)h–`—“i4.W­ls 

(2/tuÅ 

Ãƒ”-,E‘, ”-BIµ¶’"), "*, ⋯ , "+÷××nºÿ,  

xv∀),!-.,+("! × "!) ∩ (". × ".) = ∅. (2H)  

T.(1)BT&, C∑ U!*+
!') = `. (2H) 

\ Cauchy-Schwarznµc, C(∑ U!+
!') )* ≤ \ ⋅ ∑ U!*+

!') = ` ⋅ \. (2H) 

ŸÜ∑ U!+
!') = U,´äãÅ` ⋅ \ ≥ U*. (2H)  

r

五、（本题满分 12 分） 

uvwxy1z{YZz| }̀d~�ÄÅÇzqrÉÑÖÜÅÇzáàâäz{qr

ãåáàçééwtrèêëíàåqìîz{1SïPñ9ÇzóòôöÅõút

]T<ù0BûöÅqréwü†°T¢çé£*mn\§Pñt•r

(1) êëíàqrõúÇz1¶ßBde®r

(2) Ñ©m™´9õúÇz1¨­*ÆØ°êëm™íà<ó©L™õúÇz1

¶ßBde®r

(3) ìî,-Ü±Çzôâä²z{1\§Pñqr U³Ün¥µ1¶·†ì¸

H¹®r

!"#$:  

(1) ⁄Q¤‹B›fi†1C×òá¤, ›fiæflÆQ‡·†1, ‚ò

,„‰Uc) = *
/ =

)
0. (3H) 

(2) 	üÆÂf‚ò, Ê~ÁÆQË,¤‹, ÈO×òá¤5ÍQ¤‹

B, ÇÉüùÂ‚ò,„‰Uc* = *
#. (3H) 

°ÎH’Ï&: ›fiÌ×Óá¤Ôð×Q¤‹, �Ò×Óá¤5
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ÚÛB,†1ÙıCSˆ7˜: º¯, º9, º%, ºª,„‰H

˘v
*
# ,

*
# ,

)
#. %xº¯,7˜, üÆÂf‚ò, ˙u‡·†15˚

QË¤‹¸Æ; 5˚QË¤‹B, iCÆQË¤‹5˝ñ˛¶ˇ

çÆòá¤º¯, N°‡·†15ÒQË¤‹, ÇÉüùÂÌ!

‚ò. Ü§üùÂ‚ò,„‰U)
1. ’"#làäãº9$º%,

7˜O, üùÂ‚ò,„‰÷U*
1 =

)
*, xv%&C 

c* =
2
5 ×

1
4 + d

2
5 +

1
5e ×

1
2 =

2
5	. 

(3) '&á¤5ÚÛB,†1N(, %xüÆÂ‚ò,„‰²)C*

+, ,®Uc) = )
0. (3H) 

Ãƒ¥-,H’Ï&, N°á¤5×Qº¯,¤‹, �5üÆÂ

f‚ò,7˜O, üùÂ‚ò,„‰.Uc*2 = )
1. (3H) 

|Æ«.Wâ… ÀÃ±Ølq7m 1/2Hs 

六、（本题满分 12 分） 

0"vC0-., |"| = U, 1¹: 

(1) "¥C23ˆ4ì,ù5Ùı? 

(2) "¥C23ˆ6nv4ì­nvì4ì,ù5Ùı? 

(3) "¥C23ˆ%ZÙı? 

(4) "¥C23ˆì%ZÙı? 

!"#$Å 

(1) 	23(3$))       (3H/ 

(2) 	23! − 23!$34) (3H/ 

(3) 	2
"("$%)

!         (3H/ 
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(4) 	2333(3$))/*   (3H/ 

NCXYh… ÀÃ±Øq7m 1-2Hh'XY#$Àä 0Hs 

七、（本题满分 12 分） 

hºªº6	Y6B½X21@A`10 − 1æø¿1_lºA<¡¬ÃGæ>ƒ1Å1
nA1ÆAºB, 4¡¬op2ì*: Ünºªº61æC, D«»C2D, S… S 

B(C) ≤ B(D) … C ∧ D = C<=>∧ºOPR"G. Àì7C = 001, D = 011«»
C2D, ÃC = 100, D = 011óg«».  

(1) 5672BAU1ÕŒopa 

(2) œú6 = 4T1–—“a 

(3) ”‘ÕŒ_(A, 2)Bûø¿’<4÷6×ÿ.   

!"#$Å 

(1) ÜU f(,) = f(,), p , ∧ , = ,,	 ß®78,Q,, Gàv4ì,. 

(1H/ 

_09¿: ,  $ g  78 ,Qg  p gQ, , Ü§ , = , ∧ g = g ∧

, = g, Gàvì%Z,. (1H/ 

0;59¿:Uh, 78 ,Qg p gQh. §ñ f(,) ≤ f(g) ≤ f(h), 

p	 , ∧ g = ,, g ∧ h = g	. \x 

, ∧ g ∧ h = (, ∧ g) ∧ h = , ∧ h,	 

, ∧ g ∧ h = , ∧ (g ∧ h) = , ∧ g = ,, <, ∧ h = ,. (1H/ 

¢£ ,Qh ­78, Gàv=>,. (1H/ 
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(2) (4H/h?Àq7rH 

(3) %xº½@AUU,×Q: ,, g, \x;5i = 11…11	(UQ1)$ 

k = 00…00(UQ0), Cf(k) 	≤ f(,) ≤ f(i), f(k) ≤ f(g) ≤ f(i) , 

p  g ∧ k = , ∧ k = k, , ∧ i = g ∧ i = i , Ü§78Å0Q,, 0Qg,

,Q1, gQ1. < ,, g Ñ;5BÖ¥C$BwOC, p kU)OC, 

iU)¥C, GàDŒ-(l, Q)vE. (4H/hF3)¥C)OCr

2Hs 
 

⼋、（本题满分 10 分） 

h2Bij_l3U1LŸop<…2B⁄¤.‹›1.  
56: 2& = 2<=>6º½X 11@A. 

!"#$Å 

Ã ƒ Q3E‘lG,%x	∀(,, g) ∈ Q3,;5\), \*, … , \3$) ∈ " , 7 8 

(,, \)), (,, \*), … , (,, \3$)), (\3$), g) ∈ Q , \Q,=>ÅlG, (,, g) ∈

Q, <Q3 ⊆ Q. (5H/ 

%x∀(,, g) ∈ Q, a (g, g) ∈ Q, � (,, g), (g, g), … , (g, g) ∈ Q (·n-1

Q (g, g)), ¢£C(,, g) ∈ Q3, <Q ⊆ Q3. (5H/ 

³¥, Q = Q3 
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九、（本题满分 10 分） 
fi¡ÆAB: 3 → I, J: K → L. ,-B ⊆ JYfl)7ÆA‡Bop<·B_l ,̀ 4
…ran	J	 ⊆ ran	B (ran	()ÆA1‚„). 56: ìîJB‰õ<ó3 = K. 

!"#$Å 

ÜU f ⊆ n, � " ⊆ '. (2H/ 

ï  n  vHIñ , |  A≠ ' , �;5  $ ∈ ', $ ∉ " , Jä  n($) ∈

ran	n	;5. (2H/ 

Ÿ  ran	n	 ⊆ ran	f , <  n($)  ­5  ran	fB . �;5  s ∈ ", f(s) =

n($). (2H/ 

\x	" ⊆ ', Ü§ n(s) ­;5, p	n(s) = n($). (2H/ 

Ÿ g UHI, < $ = s ∈ ". (2H/ 

_0n©™,  " = '.  

 


