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3�)�Á/ª: 4ò �Á�m: 180 ©¨ ÷©: 100 ©5¿: 1. ¤k�KÑL�3dÁò��µ�m>, �3Ù§�þ�Æ��.2. �µ��>�Õ�K, �µ�	Ø�k6¶9�'IP.3. X�K�xØ
, ��3���¡, ¿I²KÒ.�! (�K 15 ©) � S Ǒ R3 ¥�ÆÔ¡ z = 12(x2 + y2), P = (a; b; 
) Ǒ S	��½:§÷v a2 + b2 > 2
. L P � S �¤k��. y²µù
����:á3Ó�Ü²¡þ.y² � ` ´L P :�ÆÔ¡ S ��^��, §����þǑ V = (u; v; w).K�:�L¤ Q = P + tV = (a + tu; b + tv; 
 + tw), Ù¥ t ´�g�§2(
 + tw) = (a + tu)2 + (b + tv)2;ǑÒ´ (u2 + v2)t2 + 2(au + bv � w)t + (a2 + b2 � 2
) = 0���­�. (5©)ù�, (au + bv � w)2 = (u2 + v2)(a2 + b2 � 2
);t = w � au� bvu2 + v2 = a2 + b2 � 2
w � au� bv : (10©)u´�: Q = (X;Y; Z) = (a + tu; b + tv; 
 + tw) ÷vaX + bY � Z = (a2 + b2 � 
) + t(au + bv � w) = 
: (15©)u´¤k�: Q á3²¡ ax + by � z = 
 þ.
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�! (�K 15 ©) �¢�g. f(x1; x2; x3; x4) = xTAx , Ù¥x = 0BBBB�x1x2x3x4
1CCCCA ; A = 0BBBB�2 a0 2 �2a 0 b 
d e 0 fg h k 4

1CCCCA ;a0; a; b; 
; d; e; f; g; h; k �Ǒ¢ê. ®� �1 = 2 ´ A ���AÛ­êǑ 3 �AÆ�. Á£�±e¯K:(i) A UÄ�quéÆÝ
¶eU,��Ñy²¶eØU,��Ñ~f.(ii) � a0 = 2 �, Á� f(x1; x2; x3; x4) 3��C�e�IO..y² (i) du tr(A) ´ A �AÆ��Ú, � �1 ��ê­êǑ´ 3, 
 A �,��AÆ� �2 = 0, � �2 = 0 ��ê­êǑ 1. (J A ko��5�'�AÆ�þ.� A �éÆz. (5©)(ii) du �1 = 2 �­êǑ 3, �krank(A� 2E) = rank0BBBB�0 2 2 �2a �2 b 
d e �2 fg h k 2
1CCCCA = 1: (7©)?
 a=0 = �2=2 = b=2 = 
= � 2, � a = 0; b = �2; 
 = 2; d=0 = e=2 =�2=2 = f= � 2, � d = 0; e = �2; f = 2; g=0 = h=2 = k=2 = 2= � 2, �g = 0; h = �2; k = �2. u´,A = 0BBBB�2 2 2 �20 0 �2 20 �2 0 20 �2 �2 4

1CCCCA : (10©)5¿� f(x1; x2; x3; x4) = xTAx = xTBx , Ù¥B = A +AT2 ; B = 0BBBB� 2 1 1 �11 0 �2 01 �2 0 0�1 0 0 4
1CCCCA :B �AÆ�Ǒ �1 = 2 (�­), �2 = 1 + 2p3 (�­), �3 = 1 � 2p3 (�­). �f(x1; x2; x3; x4) 3��C�e�IO.Ǒ2y21 + 2y22 + (1 + 2p3)y23 + (1� 2p3)y24: (15©)1 2 �£� 6 �¤



n!(�K 15©)� n�¢�
 A = 0BBBBBBBB�
a1 b1 0 � � � 0� . . . . . . . . . 0� . . . . . . . . . 0� . . . . . . . . . bn�1� � � � � � � � � � an

1CCCCCCCCAk n��5�'�AÆ�þ, b1; : : : ; bn�1 þØǑ 0. PW = fX 2 Rn�n jXA = AXg:y²µW ´¢ê� R þ��þ�m,� I;A; : : : ; An�1 ǑÙ�|Ä,Ù¥ I Ǒn �ü 
.y² (1). Ak n ��5�'�AÆ�þ,� A �éÆz. � �0 ´ A ���AÆ�,�	 A� �0I, §k�� n� 1�fªØǑ 0, (J, rank(A� �0I) = n� 1.� �0 �­êǑ 1, l
 A k n ��Ø�Ó�AÆ�µ�1, �2, : : :, �n. (2©)(2) 8X1; X2 2 W , 8� 2 R, w� X1 + �X2 2W , � W Ǒ R þ��þ�m.4 A = P 0BB� �1 0 00 . . . 00 0 �n 1CCAP�1, u´�§XA = AX , XP 0BB� �1 0 00 . . . 00 0 �n 1CCAP�1 = P 0BB� �1 0 00 . . . 00 0 �n 1CCAP�1X, P�1XP 0BB� �1 0 00 . . . 00 0 �n 1CCA = 0BB� �1 0 00 . . . 00 0 �n 1CCAP�1XP . (8©).�ePV = 8>><>>:Y 2 Rn�n jY 0BB� �1 0 00 . . . 00 0 �n 1CCA = 0BB� �1 0 00 . . . 00 0 �n 1CCAY9>>=>>; ;KW � V k�5Ó� � : X ! P�1XP , l
 dimV = dimW . 5¿�V = 8>><>>:0BB� d1 0 00 . . . 00 0 dn 1CCA jd1; � � � ; dn 2 R9>>=>>;, � dimV = dimW = n. (12©)(3)w,§ I;A; : : : ; An�1 2 W . ey I;A; : : : ; An�1 �5�'. ¯¢þ, ex0I + x1A + � � � + xn�1An�1 = 0, K�x0 + x1�1 + � � � + xn�1�1n�1 = 0� � � � � � � � �x0 + x1�n + � � � + xn�1�nn�1 = 0ÙXê1�ªǑ���1�ª"d �1, �2, : : :, �n �Ø�Ó,� I;A; : : : ; An�1�5�', = I;A; : : : ; An�1 ǑÙ�|Ä. y.. (15©)1 3 �£� 6 �¤



o!(�K 15 ©) � f(x; y) Ǒ [a; b℄� R þ'u y üNeü���¼ê. �y = y(x) Ú z = z(x) ´��¼ê, �÷vµy0 = f(x; y); z0 � f(x; z); x 2 [a; b℄:®� z(a) � y(a). �y: z(x) � y(x); x 2 [a; b℄.y²µ ^�y{. ��3 x0 2 [a; b℄ �� z(x0) > y(x0). - M = fx 2[a; b℄ j z(x) > y(x)g, KM Ǒ [a; b℄ ���mf8. (5©)��3m«m (�;�) �M ÷vy(�) = z(�); z(x) > y(x); x 2 (�;�):ùíÑ z(x)� y(x) üNØO. � z(x)� y(x) � z(a)� y(a) = 0. gñ. (15©)
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Ê! (�K 20 ©) � f(x) ´ [0;+1) þ�K��¼ê, f(0) = 0; f 0(x) 6 12 :b� R +10 f(x)dx Âñ. �y: é?¿ � > 1; R +10 f�(x)dx ǑÂñ, ¿�Z +10 f�(x)dx 6 �Z +10 f(x)dx�� ; � = � + 12 :y² - g(t) = �Z t0 f(x)dx�� � Z t0 f�(x)dx; (5©)K g(t) ��, � g0(t) = f(t) "� �Z t0 f(x)dx���1 � f��1(t)# :- h(t) = � 1��1 Z t0 f(x)dx� f 2(t): (10©)Kk h0(t) = f(t) h� 1��1 � 2f 0(t)i :du � > 1; f 0(x) 6 12 ; ·�k h0(t) > 0: ù`² h(t) üN4O, (15©)l h(0) = 0; � h(t) > 0: Ï
 g0(t) > 0: 2l g(0) = 0; �� g(t) > 0; =Z t0 f�(x)dx 6 �Z t0 f(x)dx�� :- t! +1; =�¤y. (20©)
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8! (�K 20 ©) éõ�ª f(x); P d(f) L«Ù��Ú��¢��m�ål. � n � 2 Ǒg,ê. ���¢ê C, ��é?¿¤k�Ñ´¢ê� n gõ�ªf(x), Ñk d(f 0) � Cd(f).y² Cmax = q1� 2n : (2©)Ø� f(x) ���¢�Ǒ 0, ��¢�Ǒ a. �f(x) = (x� x1)(x� x2) � � � (x� xn); 0 = x1 � x2; � � � ; xn�1 � xn = a:ky±eÚnµ e�3 2 � k;m � n � 1 �� xk < xm, - xk < x0k � x0m < xm ÷vxk + xm = x0k + x0m, -f1(x) = (x� x01)(x� x02) � � � (x� x0n); x0i = xi; i 6= k;m:Kk d(f 01) � d(f 0). (5©)y²µ 5¿� f(x) = f1(x)� ÆF (x), Ù¥F (x) = f1(x)(x� x0k)(x� x0m) ; Æ = x0kx0m � xkxm > 0:� � Ú � ©OǑ f 01(x) ���Ú��¢�,Kk f1(�) � 0, f1(�)(�1)n � 0. dÛ�½n � � xm; � � xk, ¿�f 0(�) = Æ (2�� x0k � x0m)(�� x0k)2(�� x0m)2f1(�):K f 0(�)f1(�) � 0. � f 0(�) � 0. ùL² f 0(x) = 0 ���¢��u½�u �. Ón, f 0(x) = 0 ��¢��u½�u �. Úny.. (12©)- g(x) = x(x� a)(x� b)n�2; b = x2 + x3 + � � � + xn�1n� 2 :dÚn�� d(f 0) � d(g0). (15©)du g0(x) = (x� b)n�3(nx2 � ((n� 1)a + 2b)x + ab);d(g0) = sa2 � 2a2n + �a� 2bn �2 � r1� 2n a:u´ C ���� Cmax � q1� 2n , �� f(x) = x(x � a)(x � a=2)n�2 �,d(f 0) = q1� 2nd(f): (20©)
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