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3��#4�576�578�9�:<;�=?>A@CB&DFEG6	H�>I576	JK>)=MLN5#EG;�OP8RQTSU>VJAB	WX8RY�8ROPBZBP[X:MEGBU8\WX8][X9^6	O_6	=
a > 0:`6	9IBbaGYR8

v = a ·w ac6A6dEI:\>V=XLe5#E�;�OU8�QTS_>VJ)BVWX8RY�8ROUB a < 0
�

f 6�gihj>V9^6	HR6	k	alY�8i9^md:onZ;�J)BUpRq�H�>rq�5s;�J(6t578�9I:M;�=<6dJABu=MLN5#EG;�OP8RQTSU>VJABv5w>�x
EG;�[XB"� ◦ �

fzy gihj>V9^6	HR6	k	auYR8�9^md:{nZ;�J)BUp�qGH�>jq�5s;�J(6C5s8R9�:M;�=<6	J)Bw6	E�:\>V=MLN5#EG;	OU8RQVS_>VJAB
5w>VEG;�[MBv3N�	� ◦ �

�T�#4-O_6�WM6	9IBP8|W7506	=?:<;�}X~RB�nc6d=<6	J)8�:M=M�
a
nZ;�EGBPYR[MH�8$578�9I:M;�=X>�[Mm)OPBUEGBP;N57;oHR6	OU8�YREG8��

f 6�g
(1, 4, 5), (1, a,−2), (2, 4, 3)

a
fzy g

(1, 3,−2), (2, a, 0), (a, 6,−2)
a

f ~Ng
(1, 8, 3, 5, 6), (2, 5, 6,−2, 1), (5, 6a, 5a, 1, 8)

�
���]�TnG=M6N5#q�HRBUk!~�H�>�nZ;�EGBUY�[MH�8�n�=MHR8�[X:M=MHR8�EGBU8�[<m�nG=XHR8R[?:<=XHR8RE�B_6	J)B�578�9�:<;�=X;e5w>VJ)B��

f 6�g�� 2 HR8w[?:`6	E�qc6	=Mq�;e5w>VJ�q�;Tqc6�576	EGBP8RJ�B�J)EG;�YR8�EGBU8�J
a ·(x, y) = (ax, 0)

�
fzy gt� y L	=!5#BP8ROP;�JABU6	EGLN5�[X:M;�nGEGBU6�~R;�Ec6eW?5w>VYR8\W��C[Xn�8eS�EGBU6eWMm	~�>V~`��576	=X�GEG8R9

w(2) = 2
H�8s[?:`6	EGqG6	=MqG;N5w>VJ�qG;Vqc6�506	E�BU8RJ�B�J)EG;�Y�8REGBP8RJ�nG=XHR8�Hs[X9d6dO_6	=��

f ~Ngt� y BUL	=0���GEG9	~\WXB�~�B_mIQTS_>V~`��;�9I=M8R}XOU;�E�>V~`��Ec6);Tq�~RBUE�9V�
[−1, 1]

HR8�[X:<6	EGqc6	=|x
qG;N5w>VJ�qG;Vqc6�506	E�BU8RJ�B�J)EG;�YR8�EGBU8�J�nG=XHR8�H�[X9^6	O_6	=�a�[Xn�8eS�EGBU6eWMm	~�>V~`��506ex
=M�GE�8R9

sin (f(0)) = 0
�

�G�0h � 4 qc6dEG8o[<mAq�506)578�9I:M;�=X> v1 = (1, 1, 1, 1)
B
v2 = (−1, 1, 0, 0)

����E�;�=?x
J(6dOUBUH�;N506	k�Bv�GH��Gn�8eS�EGBPk(qG; y 6	H�>j;	=X:<;	EG;�=MJA6	OPEG8|W�:<8)578�9�:<;�=?>�Q�qT>�BUOU;V~RH�>VE
[M9^6	OU6	=ME�>
f 6�g�WX8R[?:�[?:`6	E�qc6	=Mq�;e5w>	a&~RH�>VOPB

((x1, x2, x3, x4)|(y1, y2, y3, y4)) = x1y1 + x2y2 + x3y3 + x4y4,

fzy g�WX8R[?:�HR6	qc6	E�>i5#H�;�=M8�J

((x1, x2, x3, x4)|(y1, y2, y3, y4)) =

= x1y1 + x2y2 + x3y3 + x3y4 + x4y3 + 2x4y4.




T�]�TnG=M6N5#q�HRBUkda	~�H�>!nZ;Tqc6dEG8�578�9�:<;�=?>![X:`6dEG;N5#B_m y 6	HRpl5�nG=MH�8R[X:M=MH�8REGBI578�9�:<;�=X;e5s8|W
V
B�nG=MH�8RqG[?:`6�5#BUk!578�9�:<;�=

x
5�:<8\W y 6dHRBU8

f 6�g
V = R3, e1 = (1, 8,−1), e2 = (1,−6, 1), e3 = (0, 3, 4),
x = (3, 5, 13),fzy g
V = R5, e1 = (1, 5, 8,−2, 0), e2 = (1, 1,−1, 2, 0),
e3 = (4, 5, 7, 0, 1), e4 = (6, 9, 6, 1, 0), e5 = (2, 6, 4, 0, 0),
x = (4, 7, 11,−3, 0),f ~Ng
V = { �s X¡^¢`£�¤b X¡^¢�¥�¦l§�¢�¨U©^ª{§z«	¬�­^¦®£�¤|©`¯Z¬c§z«�°`©{¬Z«X±²¦l³�´^¢�±$µ },
w1 = 2x2 + x + 1, w2 = 2x+ 2, w3 = 3x2 + x, x = x ¶

·��]¸C6	~�BU8R=XH
M
Ec6dH�5w>�6dJK>K[?>VJA8�:<=X>V~�HREcmsWX8RY�8ROPB

MT = M
a�6�6	E�:\>V[X>VJA8�:<=?>T~�HREcm

WX8RY�8ROUB
MT = −M �

f 6�g�¹�;�9^6	HR6	k	adYR8sJ(6	~�BU8�=MHR8u[X>VJ)8�:M=X>V~RH�EG8
3×3

:\57;�=XH�m-nZ;VqGnG=MH�8R[?:<=MH�8RºK5s8R9�x
:<;�=X;N50m�nG=MH�8R[?:<=MH�8REGB¼»

3×3
5#[XH�>V[X:M9IBU~`��JA6	~RBP8R=XH�>

3× 3
�

fzy g�¹�;�9^6	HR6	k	aIY�8]JA6	~�BU8R=XHR8#6	E�:\>V[X>VJ)8�:M=X>V~RH�EG8
3×3

:\5s;�=XH�m!n�;VqGnG=XHR8R[?:<=XHR8Rº
578�9�:<;�=X;e57mAn�=MHR8�[X:M=MHR8�EGB�»

3×3
�

f ~Ngt��Ec6	OP8R½Rk y 6	H�pKnG=XHR8�[X:<=XHR8�EGB1JA6	~RBP8R=XH�>�[X>VJ)8�:M=X>V~RH�EI>V~`�
3 × 3

B¼;�9I=M8�}MOUBPk
WX8|W75w>VJABU6	=R�

f q&gt��Ec6	OP8R½Rk y 8�HRp#nG=MH�8R[?:<=MH�8REGBcJA6	~�BU8R=XH�>K6	E�:\>V[X>VJA8�:<=?>T~�HRE�>V~`�
3×3

B�;�9I=X8�x
}MOPBUkuWX8\Ww5w>VJABU6	=R�

f 8Ng�¾�qG;N5s;Tq�EGBUkdaTY�8�BP[X:<E�BU8|WX8w:\>VOU9d;]WX8Rq�Ec6�JA6	~RBP8R=XH
3× 3

=XLe5#E�;T~�HR8R}XEGBU8�[X>�x
JA8�:<=?>T~�HREc6�B"6	E�:\>V[X>VJ)8�:<=?>V~RHREG6��0¿�6d9d6{:<;�JA6	~RBP8R=XHN�

f �`g�¾�HR6	[<6	q�EGBUkda�YR80q�;e5s;�OPEcm�J(6d~RBU8�=MH
3×3

JA;	YREc6]nG=MH�8RqG[?:`6�5#BUk�WM6	9d;$[M�GJ)p
J(6d~RBU8�=MH�>i[X>VJ)8�:M=X>V~RH�EG8|W]B"6dEI:\>V[?>TJ)8�:M=X>V~RH�EG8|W��

À �#4�6	EG8�[<mo:M=MH�>(578�9I:M;�=X>

v1 = (1, 0, 0), v2 =

(
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)
, v3 =
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)
.

f 6�gt�TnG=M6N5#q�HRBUkda�YR8K9dm^:�nZ;�JABPpRqGH�>�qG;N57;	OUE�>VJAB�q�57;	J(6([Xn�;	}M=MLVq�EGBP~`��5w>�x
EG;�[XB"·�� ◦ �

f�y ∗ gih n�=MHR8�[X:M=MHR8�EGB#� 4 HREc6dOU8R½�k�~RH�:<8R=?>Á�GEG;	=MJ);e576	EG8i5s8R9�:M;�=X>Á:<6	9IBU8	avY�89^md:#n�;	JABPpRqGH�>iqG;N5s;�OUE�>VJAB�qT57;�JA6{[MnZ;�}M=XLTqtEGBP~`��5w>VEG;	[MB¼·�� ◦ �

¹vBP;	:<=0Â�;N506d9	;N5#[M9IB


