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KMLON4P&QSRUTSRUVXW@Y[ZM\^]�_a`cbcd�e(d�fhg�ijfak
||a| − |b|| ≤ |a − b| ≤ |a| + |b|lnm�o fp`cb�erq�sut \^]�v�_a`cb�e(wp\x_zyjf{v�f,d�s|e}dc\x`�_zs o wp\x_zyjf~v*\^��d�e(v*\x�jerg�ijf~f,�<\^b�e��D\0e&� l��d�_zySb�e(d�fh\^sBv*d�_z�*sxf,]He�gOez`�_�v�f,d[gOez`�_*k
||a|−|b|| ≤ |a−b| ⇔ ||a|−|b||2 ≤ |a−b|2 ⇔ a2+b2−2|ab| ≤ a2+b2−2ab ⇔

|ab| ≥ ab

KMLON4P&QSRUTSRUV���Y[ZM\^]�_a`cbcd�e(d�fhg�ijfa�@`�f
a, b, c ∈ R

+
�Ddc\x` o s^b�eDk

���
a2 + b2 + c2 ≥ ab + bc + ac

� � (a + b)(b + c)(a + c) ≥ 8abc

Q �
a2b2 + b2c2 + a2c2 ≥ abc(a + b + c)

lB� f,d
s|e�dc\x`�_zs o wp\x_zyjf�D\D� o fp`cbc\*fp`�f,d�g,\^wp\ o bc\^s^\^wpw�e(b�f0s|e��_zdc] o s|eDk a2+b2 ≥ 2ab

KMLON4P&QSRUTSRUV���Y[ZM\^d�fnv�f,d[� o e(s^\ x ∈ R
`�_zyj_�`�_<�*�D\x`���e(bcb�f�sxfn`�f,� o f,ySbc\�D\x` o � o e(�as^\|e(y*wOfak

�a������r�B�������* ¡�
¢ ;*£ |x2 − 3x + 2| < x + 1

¤ A¦¥�§�§�¨ª©D-H+U'X«j¬�;<:+®+U'*),%&1=¯4;<:U+®U;�3u¬�'�°(+:"D'�%
α = x2 − 3x + 2;<±=±2¬�²³%n¯4;<U"D1=+$/9"D±=+:),+|¯@+ ¢

α ≥ 0
£2´¶µ�%&CDU+�+:'*),%(1�¯4;<U:+

x ≤ 1
%

x ≥ 2
¤ A¦¥�§�§�¨·G$-0±�),¬�!�+:"��;¸!�+:±2%(«j¬�;4°(+U"<'�%�+U²³/¦"<'�%('�!�"

α ≥ 0 ⇒ x2 −
3x + 1 < x + 1

#p¹�%�º»¯<%(12+|¼�#z;S)p;�+U'
2 −

√
3 < x < 2 +

√
3
5

½ +U#&"D12!�;4'�!�"@#(+
CDU+ +U'*)2%(1=¯4;<:U+¾±=¬�#(¬�+�±=)2+�;<²³"»U;a¯<"D1,;4'�!�" ¢
x ≤ 1

%
x ≥ 2

£F�;<±=)2%(1,¿H3À;<12%Á?Â¡+U'*),%&12±=%(°(+:"D'�%4Ã[§$%
α ≥ 0 ⇒ 2−

√
3 < x ≤

1 ∨ 2 ≤ x < 2 +
√

3
¤ A¦¥�§�§�¨ÅÄ�-"D1,;}#&"D'�±2+:!�%(1="

α < 0
5:5|5�Æ 12"a¯<"»#p¹�%{�;¸!�+:±2%(«j¬�;4°(+U"<'�%

º�¯D%&12+|¼�#z;4),; ∀x ∈ [1, 2]
¤ A¦¥�§�§�¨ÇJ�-³3À;<#&#(+:"�?ÂÉÈ�µÁÊ�¨�µ�ËÌ!�%(U±2"<U¬�°&+U"D'�+�A[Ë ½ ¨�8HµÁÊ�+U' ¤)2%(1=¯4;<:U"�>H"<)=),%('�%('�!�"Í+:'Ì«j¬�%&±=)2"Î#(;<±2"�-

2 −
√

3 < x < 2 +√
3
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¢ FB£ ∣

∣

∣

|x+1|+3

|2x|+1

∣

∣

∣
≤ 4

¤�� ;S),%�;4)=),%('�°(+U"<'�%<5|5:50U;¸3u¬�'�°(+:"D'�%�;<:?Â¡+U'*),%&12'�"~!�%(¾²³"$!�¬�U"}º¨�����Êc¥�6�Ë[µ�ÆhË ±2%&²r/�12%�/¦"<±2+:)2+:¯4;�5
¢ #z£ |2 tan2 x − tan x| < 2

¤ §$"D±=)2+:)2¬�+:)2% tanx
#&"D'���%}1=+U±="D:¯<%&),%~#("D²³%¸¬�'�; !�+U±2%&«j¬�;<°(+:"D'�%¸!�+

±=%(#("<'�!�"»C<1,;<!�"�5 ½ +:#("D1=!�;4),%�¯@+ !�+¾%(±=/�U+:#(+|)p;<1=%��;��¦Ã|Ã:Ã|Ã
¢ !B£ |

√
3 sin x − cos x| ≤ 1

¤�	 ;}¬�),+:U+U°&°z;<1=%�;<'�#p¹�%{'�%&¾/�¬�'*),"³#a£�!�%&¾/�12"<±2±2+:²r"}%&±2%&12#(+:°(+:"�-#p¹�+U;<²r;4),%
sin x = Y

%
cos x = X

>M/9"D+n1=+U#("<12!�;4)2%&¯@+n!�%&U�; 1=% ¤U;<°(+:"D'�%�3u"<'�!�;<²³%('*)p;4U%�!�%(UU;{),1=+UCD"<'�"D²³%&),1=+�;
sin2 x + cos2 x = 1

5
¨�1,; /9"<)2%&),% 3À;412% ¬�'�; !�+:±2#&¬�±2±=+U"D'�% C<1,;4¼�#(; #("D'��; 12%&)=)p; % �;
#&+U12#&"D'�3u%&12%('�°z;�5|5:5

G@5�
� ���D��� �$��� 
� � �����
¢ ;*£

sin x−cosx

4 sinx+9
≥ 0

¤ Êc�!�%('�"D²r+:'�;4)2"D12%�ºn±2%(²³/�1=%n²»;<C<CD+U"D1=%M!�+�°(%(1="�5|5:50;�«j¬�%&±=)2"{/�¬�'j)2"/9"<),%�),%0!�+:±2#&¬�),%&12%03À;<#(+:U²³%('*),%��;M!�+U±2%&«j¬�;<°(+:"D'�%0#&"D'��;�#(+:12#&"D'�3u%(1=%(' ¤°(;³CD"<'�+U"D²³%&)212+:#z;�Ã
¢ FB£

cos(2x) + cos(x) < 0
¤ ±2¬�CDC<%(12+:²r%&'*),"�-�¬$),+U:+U°&°z;4)2%�U;X3u"D1=²¸¬�U; cos 2x = 2 cos2 x − 1

>
/9"D+Á#p¹�+�;<²r;4)2%

cos x = y
%�1=+U±="D:¯<%&),% #("D²³%�¬�'�; !�+:±2%&«@¬�;<°(+:"D'�%

!�+ ±2%(#&"D'�!�"�CD12;<!�"�5 ½ +:#("D1=!�;4),%�¯@+®/¦"<+0;<UU;³¼�'�%³!�+®#("D'*)212"D:�;<1=%~U%
#&"D'�!�+:°(+U"<'�+ ±2¬�¾#("D±=%('�"³!�+��¶%�'�"D'¶3u%(1=²»;S),%&¯@+¾;4!��<5:5|5

¢ #z£ √
3 sin x − cos x + 1 < 0¢ !B£

(4 −
√

6) sin2 x −
√

6 cos2 x + 2
√

3 sin x > 2
√

2 sin x
¤ ±2¬�CDC<%(12+:²r%&'*),"�- )21,;<±�3u"D12²r;4)2% cos2 x = 1 − sin2 x

5
¢ %z£

4 sin x tanx − 3

cos x
< 0½ +U#&"D12!�;S),%&¯@+n!�+h±�),¬�!�+U;<12%¶+:�±2%&CD'�" !�+

cos x
«j¬�;4'�!�" ²³%&)=),%�),%�;

3À;4)=),"D1 #("D²~¬�'�%<5|5|5�'�"D' U" /9"<)2%&),% ±2%(²³/�:+U#(%&²r%�),%7±2%(²³/�:+:¼�#(;<12%
+:²r/9"D'�%&'�!�"}#p¹�%H±2+U;�!�+:¯D%&12±="r!�;}°&%(12"�5

Ä$5 �����<�����4���a���* É�
¢ ;*£

3x − 5 · 31−x ≤ 2
¤ §@),12;4),%&CD+�;�- +U²³/¦"D'�%&),% 3x = t

5
¢ FB£

3x−1 > 4x+1

5¤ §$"D?- x < log 3
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¢ ;*£
log 1

2

(x2 − 1) > 0
¤ ½ +:#("D1=!�;4),%�§�Ë6�A ½ ËX!�+�+:²r/9"D1=12%M:%M#&"D'�!�+:°(+U"<'�+$!�+�%(±=+U±�),%('�°z;�!�%(:"DC*;<1=+:),²³"�Ã|Ã:Ã ±2"<?-

x < −
√

2 ∨ x >
√

2¢ FB£
log x + log(x + 3) < 1¢ #z£
2 log0,7(x + 1) − log0,7(x − 1) > log0,7(3x − 1)
¤�� ;S),%�;4)=),%('�°(+U"<'�%<5|5:50U;}F�;<±2%�!�%&¾U"DCD;<12+|),²³"~º�²r+:'�"D1=%�!�+0©DÃ

¢ !B£
log 1

2

(7 − 2x) − log 1

2

(5 + 4x) + log 1

2

7 ≥ 0

� 5������ ��� � �&���S�   �S��� � �
¢ ;*£ | cos x| < 1√

2

±2"D.-
x ∈ (π/4, 3π/4) ∪ (5π/4, 7π/4)

¢ FB£ | log9(2x
2 − x + 1) − log3(x − 2)| ≤ 1¢ #z£

log2(2 sin2 x − sin x + 3) > 2¢ !B£
2 log 1

2

tanx ≤ log 1

2

3
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3
yj_zy³q o y}y o ]�f,d�_�d�e(wp\x_zy@e(sxf �

l�� \^]�\^s^]�f,ySb�f�e(s^s|e��D\^]�_a`cbcd�e(wp\x_zyjfn�ue(bcb�e�\^yre o s|e�v�f,d √2
k

`c\|e0v�f,d¦ez`�` o d��*_ √3 o y�y o ]�f,d�_�d�e(wp\x_zy@e(sxf �
	 s^sx_zd�e0sx_v�_a`�`c\|e(]�_[`�g,dc\^� f,d�f gp_z]�fd�e(v*v�_zdcb�_ bcd�e�� o fry o ]�f,dc\�\^ySb�f,dc\�v�_a`c\^bc\^�<\�gp_zv*dc\^]�\u�[y fp�X]�k��� Z��UyB� ]���� �����
⇒

√
3 = n

m
⇒ 3 = n

2

m2 ⇒ 3m2 = n2 ⇒ 3|n2 ⇒ 3|n ⇒ n = 3k
� � _a`cbc\^b o f,yj�*_yjf,s^sut o � o e(�as^\|e(y*w�e¸e(s¦b�f,dcwO_�v@ez`�`�e(�a�a\x_¸ep�<d�f,]�_ 3m2 = 9k2 ⇒ m2 = 3k2 ⇒ 3|m �
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