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1. MATLAB�ãK

(a) Ø�,«~	§��O��V�¼êf(x) : (0, 1)→ R¿^MATLAB xÑf�ã�§ã
�¥xÚf(x)�����g½§I�)xÚy¶�I5±9IK§�.g½§{*=�"

(b) ��â�,þ�«~§S£§Sã¡XFig. 1¤«¤§±�XFig. 2�Þ���ω → ω�
5zã�£5¿���þ�«~��¤"�¦µ

i. x+ y = m¥m���30 : 10 : 100§=�±�8^�¶

ii. �òMATLAB���èi\Latex ¥�åJ�§�ªXme�Matlab 
�è¤
«"
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Figure 1: Matlab«~ã¡
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Figure 2: ω → ω�5z­�

Solution.

(a) f(x) =

{
−ln2x, if 0 < x ≤ 1

2

ln2(x− 1
2
), if 1

2
< x < 1

1aK¼êã�Xfigure3¤«µ
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Figure 3: 1aK¼êã�
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Figure 4: ω → ω�5z­�
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(b) 1bKω → ω�5z­�Xfigure4¤«µ
MATLAB���èXe¤«µ

1bK¥�Matlab���è

1 x=0;
2 y=0;
3 t i c k =10;
4 temp=30;
5 l im=101;
6 f i g u r e ;
7 hold on ;
8 g r id on ;
9 whi le temp<l im

10 x=temp ;
11 whi le x>−1
12 y=temp−x ;
13 p lo t (x , y , ’ . ’ ) ;
14 x=x−1;
15 end
16 temp=temp+t i c k ;
17 end
18 x l ab e l ( ’ x ’ )
19 y l ab e l ( ’ y ’ )

1bK¥�Matlab
�è

1 x=0;
2 y=0;
3 t i c k =5;
4 temp=0;
5 l im=101;
6 f i g u r e ;
7 hold on ;
8 g r id on ;
9 whi le temp<l im

10 x=0;
11 whi le x<temp+1
12 y=temp−x ;
13 p lo t (x , y , ’ . ’ ) ;
14 x=x+1;
15 end
16 temp=temp+t i c k ;
17 end
18 x l ab e l ( ’ x ’ )
19 y l ab e l ( ’ y ’ )

2. y²K

(a) ��íä{µy²XJn ∈ Z+£��ê¤§�n mod 4 = 2 or 3§@onØ´��
²�ê£=Ù²����ê�ê¤"

(b) ���~{µy²XJ∀n ∈ Z�n > 5§@o2n > 10n¤á"

(c) rêÆ8B{µ-S�{ai}÷v
a0 = 1,
a1 = 2,
a2 = 3,
ak = ak−1 + ak−2 + ak−3, ∀k ≥ 3,

y²∀n ∈ N§kan ≤ 2n"

Solution.

(a) b�n ∈ Z+§�n mod 4 = 2 or 3§�n´��²�ê§=n = m2,m ∈ Z+"
�m�Ûê�§=m = 2k+1,n ∈ Z+�§n = (2k+1)2 = 4k2+4k+1§Kn mod 4 = 1"
�m�óê�§=m = 2k,n ∈ Z+�§n = (2k)2 = 4k2§Kn mod 4 = 0"
nþ¤ã§�n´��²�ê�§n mod 4 = 0 or 1§�®�gñ"
�·K�y"

(b) XJéu∀n ∈ Z �n > 5§2n > 10nØÑ¤á"K�½�3n¦2n > 10nØ¤á"Kn¥
�½�3���§P�k"
�n = 6�§26 > 10 ∗ 6¤á"
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duk´¦2n > 10nØ¤á����§Kéuk−1§2n > 10n¤á§=2k−1 > 10(k−1)"
,
2k ≤ 10k§=2k−1 ≤ 5k < 10(k − 1)§�2k−1 > 10k − 1gñ"
¤±Ð©b�Ø¤á§�·K�y"

(c) ´�k = 0, 1, 2 §an ≤ 2n¤á"�k = 3�§a3 = 6 ≤ 23§¤á"
b�éuk ≥ 3�3 ≤ n ≤ k§ak ≤ 2kÑ¤á"K�yéuk + 1§ak+1 ≤ 2k+1¤á"
ak+1 = ak + ak−1 + ak−2 ≤ 2k + 2k−1 + 2k−2 = (1 + 1

2
+ 1

4
)2k ≤ 2k+1"

¤±�k + 1�§ak+1 ≤ 2k+1 ¤á"
nþ¤ã§�·K�y"
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