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"#$

%
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"#$

%
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=
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"#$

%

𝑋"! − 2 /𝑋-
"#$

%

𝑋" + 𝑛 /𝑋!
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BCD%+D&E3&FG&H&<IJ& 6KL&MNOP& =44QRS&TUVI&/WL&
XYZ&9&[)&\]&^_'&`=. `>. `@. =4 abc&dF2e'5 /WdFD&fg&%&
hi89I&jkL&lOm
• +234(e5

• (𝑋 = !",!-,!.,"/
0

= 16xy
• +2%5(e5

• 𝑠" = !
1
∑$%!0 (𝑥$ − 16)" =

(!"&!2)",(!-&!2)",(!.&!2)",("/&!2)"

1
= 10

1

`nnAo Ap `nq rstu&vwDx&<IJ&Myz&A{I&|}~$D&IZ&��&
��I&w3&7. 6. >. A. A. @�S�'5 89jkL&lOm&

• ∑$%!2 𝑥$" = 171, ∑$%!2 𝑥$ = 31, 𝑛 = 6
• 𝑆! = "

($)(&) (6)(171) − 31 ! = "'
$
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•0189,: %𝑋C
• n�

• (𝑋 = !
#
(𝑋! + 𝑋" +⋯+ 𝑋#)

• )𝑋2��
• 𝜇 34 =

!
#
𝜇 + 𝜇 +⋯+ 𝜇 = !

#
×𝜇×𝑛 = 𝜇

89:$𝜇+ );:$𝜎!<$=>*?@"#AB$CDE$𝑛<$FGHI$JK$L+ FGHI$𝑋" (𝑖 = 1, 2,⋯ , 𝑛)5$*M$
*?@3$NOP$=>)Q!$RS

#$,-. *+ (1/9)

FGTU$𝑋$, 𝑋!, ⋯ , 𝑋%F)GH)IJFKG)LL)MNF)𝜇!, 𝜇", ⋯ , 𝜇#FO)PQF 𝜎"!, 𝜎"", ⋯ , 𝜎"#R)STPUV)WXK()
𝑌 = 𝑎!𝑋! + 𝑎"𝑋" +⋯+ 𝑎#𝑋#Y)Z[

• 𝜇$ = 𝑎!𝜇! + 𝑎"𝜇" +⋯+ 𝑎#𝜇#
• 𝜎"$ = 𝑎"!𝜎"! + 𝑎""𝜎"" +⋯+ 𝑎"#𝜎"#

=V$WXYY

FGHI$JKZ$[\
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•#$-./'+,';QPQE

•0189,: %𝑋C
• n�

• (𝑋 = !
#
(𝑋! + 𝑋" +⋯+ 𝑋#)

• )𝑋2A�
• 𝜎" 34 =

!
#"

𝜎" + 𝜎" +⋯+ 𝜎" = !
#"
×𝜎"×𝑛 = 5"

#

89:$𝜇+ );:$𝜎!<$=>*?@"#AB$CDE$𝑛<$FGHI$JK$L+ FGHI$𝑋" (𝑖 = 1, 2,⋯ , 𝑛)5$*M$
*?@3$NOP$=>)Q!$RS

FGTU$𝑋$, 𝑋!, ⋯ , 𝑋%F)GH)IJFKG)LL)MNF)𝜇!, 𝜇", ⋯ , 𝜇#FO)PQF 𝜎"!, 𝜎"", ⋯ , 𝜎"#R)STPUV)WXK()
𝑌 = 𝑎!𝑋! + 𝑎"𝑋" +⋯+ 𝑎#𝑋#Y)Z[

• 𝜇$ = 𝑎!𝜇! + 𝑎"𝜇" +⋯+ 𝑎#𝜇#
• 𝜎"$ = 𝑎"!𝜎"! + 𝑎""𝜎"" +⋯+ 𝑎"#𝜎"#

=V$WXYY
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.��w
• 34B(𝜇1(%5B(𝜎"g(zQ{)*[C(EFS(𝑛g(#$+26(
��9i1( (𝑋N(�9�(𝑍 = 34&6

5/ #
v(𝑛B(�%�(�(K(+�c�%&(

𝑛(𝑧; 0,1)N(r��

•#$
• eP`tv#𝑛a#��#a'a�#+352#Afl#!�#�a#
)𝑋l#&0#��Af#`�#./
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•MN[\]^;_`ab'_HDBYA@'`CGCB'acH=YHGE';QPQE

• eP`tv#𝑛a#��#a'a�#+352#Afl#!�#�a#
)𝑋l#&0#��Af#`�#./
• 𝑛v(+234<(l;D(�9'(�B(��1(+2346(��9F(
O�(��9'(ABC<(;

\]^)B5D)_`ab)PUc)
defYG)ghi)jkl

\]^)B5<)%mD()%m<E()%mDEE`)n)jkMNo)67PU)
8)jpSTPUl
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•RS'TUd
��&�l�k�0Dx&�k23&�lI&w{�&��%&?44}�%+. 8���/&
64}�d&y�j��&��'+&���&E'5 <IJ&��z&`A�I&�lI&��
w{%&@@>}�&��q&hiL&lOm

• *𝑋<(%&� 𝜇 34 = 800, 𝜎 34 =
0/
!2
= 10gc�%&D(��

• 𝑃 ̅𝑋 < 775 = 𝑃
()*6#$
5#$

< ..-*6#$
5#$

= 𝑃 𝑍 < −2.5 = 0.0062

\]^)B5=)𝜇 %& = 800, 𝜎 %& = 10RSTPUl
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•RS'TUe
��&f�I&�& ¡s&¢%�&£¤O3&¥¦§sI&£¤}��&��&=?j. 8�
��&>jI&j��&��'+&g'5 ��&g&¨&©ª&64«I&£¤%&Ee'+&,&-.
��&£¤}�%&74j_'&¬&hi�&­�d/® ��}��&j¯°J&±²³OP&
"yz'+&/yg'5

• 𝜇 = 28, 𝜎 = 5, 𝑛 = 40

• 𝑃 ,𝑋 ≥ 30.5 = 𝑃
()*!+
%
&'

≥ 1/.-*!+
%
&'

= 𝑃 𝑍 ≥ 3.16 = 0.008

\]^)B5>)𝜇 %& = 28, 𝜎 %& =
'
()
RSTPUl
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•f'#$-.'gh;𝑋!i 𝑋"E/'+,';OPQE

• 𝑋![ 𝑋""89
• 𝜇$9  $: = 𝜇$9 − 𝜇$: = 𝜇! − 𝜇"

• 𝑋![ 𝑋""LM
• 𝜎"*![ *" =

%9:

#9
+ %::

#:

\]^)B5?)def)gSq)ri)jk)ghl

FGTU$𝑋$, 𝑋!, ⋯ , 𝑋%F)GH)IJFKG)LL)MNF)𝜇!, 𝜇", ⋯ , 𝜇#FO)PQF 𝜎"!, 𝜎"", ⋯ , 𝜎"#R)STPUV)WXK()
𝑌 = 𝑎!𝑋! + 𝑎"𝑋" +⋯+ 𝑎#𝑋#Y)Z[

• 𝜇$ = 𝑎!𝜇! + 𝑎"𝜇" +⋯+ 𝑎#𝜇#
• 𝜎"$ = 𝑎"!𝜎"! + 𝑎""𝜎"" +⋯+ 𝑎"#𝜎"#
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•f'#$-.'gh;𝑋!i 𝑋"E/'+,';QPQE

•#$
• 𝑋!¡ 𝑋"2#Af%#𝑁 𝜇! − 𝜇",

+!"

#!
+ +""

#"
6h¢£b#

𝑍 = ($9  $:)(()9():)

(./
0

1/
),(.0

0

10
)
=#¤�`tv#n¥��Afg#h¦

\]^)B5?)def)gSq)ri)jk)ghl
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•RS'TUj
𝐴, 𝐵 �&´¢Dx&µ¶X�&·m£!L&�kO+&E'5 𝑨 ´¢Dx&�k23&·m
£!I&w{�&��%&A5>o. 8���/&45no. 𝑩´¢Dx&�k23&·m£!I&
w{�&��& Ao. 8���/& 45?o%m+&���&E'5 𝑨 ´¢Dx3& 7A�I&
hi89L&��O+. 𝑩´¢Dx3&6n�I&hi89L&��¸L&-. 𝐴´¢&¹º
I&89&��%&𝐵 ´¢&¹ºI&89��_'&»�¼&`o&%F&¬&hiL&lOm

• 𝜇8! − 𝜇8" = 6.5 − 6.0 = 0.5, 𝜎8!½ 8" =
9.;$
<=

+ 9.=>
>?

= 0.189

• 𝑃 𝑋-> 𝑋. ≥ 1.0 = 𝑃
)2> )3 * /42*/43

&'(

)'
(

&*(

)*

≥ $@9.A
9.$;?

= 𝑃 𝑍 ≥ 2.65

= 1 − 𝑃 𝑍 < 2.65 = 1 − 0.9960 = 0.0040

\]^)B5@)𝜇&! − 𝜇&" = 0.5,
𝜎&!− &" = 0.189RSTPUl
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•#$+0/'+,
•%&'
• +35lm#no6#TU9§6#yb#¨©#no2#A�#𝑆"a#
+35#𝜎"l#Vª�#«¬9%K#­®?tv¯#no6#�¨#
+35l#&0#�°g#±�

•#$
• A�a#𝜎"x#��+35tv@z#{|#𝑛x#no6#TU
9§6#yb#noA�6#𝑆"a}#9�#���

𝑋" =
(𝑛 − 1)𝑆"

𝜎"
=3

*+!

#
(𝑋* − )𝑋)"

𝜎"

=²³R#𝑣 = 𝑛 − 1x#´aµ¶AfD·¸F¡H¹ºG»�#¼FH½»F¾º½F¿ÀI
g#h¦
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•khSl'+,;_cCiKm?AYHJ'XCKBYCZ?BC=DE
•!"
• 𝑘q2#mv#^_`x#n¥#��#Z[\Yg#pp#µ¶0#
X�#4?tv¯#±VK%#Af

•#$
• 𝑘2#²³Rg#.w
• Z[\Y#𝑋.#²³R.#𝑣x#´aµ¶#Afg#hg#y2#
Z[=#𝑃 𝑋 > Á," = 𝛼

s*(𝑣)"
𝛼

\]^)B5A)tFuvPUwjxl
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#$*/. *+ (3/4)
•#$+0/'+,
•01LM
• ��

• 𝑆" = !
#&!

∑$%!# (𝑋$ − (𝑋)"

→ 𝑛 − 1 𝑆" = ∑$%!# (𝑋$ − (𝑋)" ⋯�(�:N((𝑛 − 1)q�(;�
→ #&! ;"

5"
= ∑)*+

! (4)& 34)"

5"
⋯��:6(𝜎")*(H��(;�

• ��
• ∑)*+

! (4)& 34)"

5"
<(��1(+�c�%&(pq<("

• !"#$%&'%(&)*%+,-%!.'%/0%123%4%56
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•RS'TUn
��&¾©�¿ÀS&¹ÁÂ¾3&¾Ã´¢Dx&¹Ág&¿ÀSI&w{%&���&7o.
8���3&`o%m+&¨0O+&E'5 %&´¢Dx&¹Ág&>�I&¿ÀS�&<IJ&
��OP&}Äg&[)&Å&w{%&ÆÆ& `5no. =56o. 754o. 75>o. 65=o%e'5
%&[)�&/\+&¹ÁÂ¾/&¨0O3&8���/&`o%m3&ÇL&ÈL&w&E3
/�&_Pm5 ¿ÀSI&w{�&y�j��&��'+&/yO¾

• +2(ABCD(F�)*(e5X(!t
• +2(34 𝑥̅ = 3.0�1 +2%5 𝑆" = 0.8151 +2(+� w(𝑆 = 0.903
• ¡¢�� 𝑛 − 1 = 5 − 1 = 4

• £" = (#&!)(=")
5"

= (0)(/.>!-)
!

= 3.26
• ¡¢�S(¤¥(K<(¦e=g(§/¤¨¤©(ªª/ª¤«<(¬O(­N(®Bpq(=B(
&��¯*(p°±¡<(>Tv("²�
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•!"#$
•%#&'()*
•#$+,
•#$-./'+,
•#$+0/'+,
• 𝑡'+,
• 𝐹 +,
•+123'!"'45
•67

( )
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𝑡 *+ (1/6)
• 𝑡'+,';OPVE
•!"
• n¥��Af#Z[\Y#𝑍Â#²³R.#𝑣x#´aµ¶Z[
\Y#𝑌l#&¨#𝑇 = -

./0
..K%#Af

• 𝑍 =
34&6
5/ #

, 𝑌 = #&! ;"

5"

•%&'
• +352#A�l#&¨#ÃÄKK#LÅ6#yb#no6#�¨#
+��6#T�9M²#?
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𝑡 *+ (2/6)
• 𝑡'+,';QPVE
•#$,:\]^C
• 𝑡,L_"./`a-,bcd,𝑇 = ;

</>
e²³R.#

𝑣 = 𝑛 − 1x#𝑡Afg#h¢£b#Z[ÆR?Y#

ℎ 𝑡 =
𝚪 ?@9

:
𝚪 ?
: 20

(1 + 3:

0
)((04!)/", −∞ < 𝑡 < ∞6.w

• 𝑇 = 1
2/4
?&¨#𝑍 = 5$()

%/ #
, 𝑌 = #(! 6:

%:
auvb#

𝑇 = ;
</>

=
#$%&
'/ )
)%! *"
'"

=
?*@A
B/ #

• zQ{<(%56(³(K'(+�c�%&D(´µ9¶1(zQ{<(
%56(³(;(·6(K'(𝑡'@AB'CDE
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𝑡 *+ (3/6)
• 𝑡'+,';VPVE
•#$,:^]^C
• n¥��AfÂ#Ça#ÈÉ6#Ê"tv#&Ë6#aÌ
• ÍÎ#�`a#pp#𝛼.#J%#É6#𝑡, , 𝑡!(,v#ÏÐÑ

• 𝑡!&A = −𝑡A ¸./0/1(𝑡/.B- = −𝑡/./-¹

𝑡#$% = −𝑡% 𝑡!

\]^)B5B)𝑣 = 2, 5R)𝑡PU)8)jpSTPUl \]^)B5C)𝑡PUo)Zyzl
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𝑡 *+ (4/6)
•RS'TUT

•RS'TUo

¾É¼&`6d& 𝑡&j�Dx&ÊË&Ì»%&454=>/&23& 𝑡#�&Í�Ë&Ì»%&45n@>/&
23&𝑡#)&*Î&2ÏJ&𝑡9.?BA = −𝑡9.9'A = −2.145%'5

• 𝑃 −𝑡5.5!& < 𝑇 < 𝑡5.5& = 1 − 0.05 − 0.025 = 0.925

𝑃 −𝑡9.9'A < 𝑇 < 𝑡9.9A �&lOm

\]^)B5DE)𝑣 = 14R 𝑡PUl

\]^)B5DD)𝑡PU{|YGo)K}l
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𝑡 *+ (5/6)
•RS'TUOp
y�ÐÑ¯Dx& `>�I&89L&��¸L&-. 𝑃 𝑘 < 𝑇 < −1.761 = 0.045�&�Ò
O3&𝑘#L&lOm

• ¡¢�S(ª¤g(𝑡%&NR(1.761 = 𝑡5.5&
• 𝑘 = − 𝑡7 hº(9i1 0.045 = 0.05 − 𝛼
• 𝛼 = 0.0051 𝑘 = − 𝑡9.99A = −2.977

\]^)B5D<)𝑣 = 14R 𝑡PUl
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𝑡0*+012324
•RS'TUOO
��&Ó�Ã¢3&��&¿Ô�yI&wÕ%&Ö×ØI&SÀ&Ù&>44Q%m+&¨0O+&
E'5 Å3&%�&ÚÛOÃ&°Z&Üp&=>�I&¿Ô�&��OP&}ÄL&O�'5 }Ä
[)&Ýkz&𝑡 #%&−𝑡9.9AÞ&𝑡9.9A ¢%D&EßÌ&ÅI&¨0%&àÙá%&E'+&OÃ
J&g'5 =>�&¿ÔI&}Ä[)&89���&>`?Q%+&8���3&64Q%e'Ì&�
�&[âL&ã&w&E3/® ¯. ÐÑ¯�&ä¢»ßJ&y�j��&��'+&/yOm

• 𝑡 = &"+*&55
85/ !& = 2.25

• ¡¢�� 𝑛 − 1 = 25 − 1 = 24
• ¡¢�S(»¤¥(K1 𝑡5.5& = 1.711

• 𝑡=v(𝑡9.9A¼½(E¯*(¾p<(
;¿v(À§§0¼½(Á

\]^)B5D=)𝑣 = 24R 𝑡PUl
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•!"#$
•%#&'()*
•#$+,
•#$-./'+,
•#$+0/'+,
• 𝑡'+,
• 𝐹 +,
•+123'!"'45
•67

(#)
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𝐹0*+015364
• 𝐹'+,';OPdE
•!"
• c#q2#mv#^_`x#´aµ¶\Y2#«Ò#𝐹 = 7/09

8/0:
.

.K%#Af
• 𝑈© 𝑉'(R*(ÂÃBiR(ÄÄ(¡¢�S(𝑣!1(𝑣"g(®Bpq#$
:;

•%&'
• ´aµ¶\Y2#«Ò6#�¨#c#352#A�6#«Ó9M²#
?
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𝐹 *+ (2/4)
• 𝐹'+,';QPdE
•0f
• 𝑈 = (#9(!)69:

%9:
, 𝑉 = (#:(!)6::

%::

• 𝐹 =
C9D9 E9:

F9:
/ #9(!

(C:D9)E:
:

F::
/ #:(!

= 69:/%9:

6::/%::
= %::969:

%9:96::

• 𝐹¸𝑛! − 11(𝑛" − 1¹6(��

• M$]Z$^#$_`a<$b:c/TUZ$
de$𝐹 = ./0!

1/0"
EEfg$)Q

• 𝑈~ 𝑉�) GH) IJFKG) LL)
����)𝑣!( 𝑣"R)tFuv67�w

𝑭)Q$=Z

!"#$%

&'($
)*($

!"#$+

&'($
)*($

&'($
)*($
&'($
)*($

,-$./(
,-$)*($

,-$./(
,-$)*($

\]^)B5D>)def)gSq)ri)jk)ghl
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𝐹 *+ (3/4)
• 𝐹'+,';VPdE
•#$,:\]^C
• 𝐹#Af2Z[\Yx#���#𝐹 = 7/09

8/0:
=Z[ÆR?Y#

ℎ 𝑓 = B
𝚪[(0940:)/"](09/0:)?9/:

𝚪(09/")𝚪(0:/")
<
?9
: D9

(!409</0:)
, 𝑓 > 0

0, 𝑓 ≤ 0
6#.w

• 𝑓,%#𝑓,°X#Ô#�`a#𝛼.#Õ6#2Ö?

\]^)B5D?)𝐹)PUo)wjxl
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𝐹 *+ (4/4)
• 𝐹'+,';dPdE
•#$,:^]^C
• ²³R#𝑣!b#𝑣"lm#𝑓,2#16 𝑓,D𝑣!b#𝑣"Itv#ÏÐ×£b#
𝑓!(, 𝑣!b 𝑣" = !

<GD0:b 09I
• 𝐹(%&'(%5(Å¿<(%&D(HoÆN(�h(Å¿<(Ç;'(È(
%&<(ÇÉÊ6(ËÌ-

• %5(Å¿B(Íc(¦e=¼½(�(#$v1(È(Ç;S(�²(¦e=<(
Ç;¼½(u6(#$t(Î¥�
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•!"#$
•%#&'()*
•#$+,
•#$-./'+,
•#$+0/'+,
• 𝑡'+,
• 𝐹 +,
•+123'!"'45
•67

( )
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*789 !" :; (1/5)
•+1245;q?ADBC@H'<@=BE';OPQE
•LXa:gh<BTH?@C,𝑞 𝑓
• ²Ø1#Êlm#𝑞 𝑓 °X#ÙÚÏ#Ç=#²Ø1a#ÛK9%#
«Òa#𝑓.#J%#1
• ./0/1(+2(LM=�(𝑞 0.5

•!"
• ~az2#Af#ÜÝ#Þp`tv#�.9%#R7

•%&'
• ~az#342#Afg#a¨9Mb#aß`#AfÂ2#«Óg#
�¨#Af#�86#�.�#Y#$�

\]^)B5D@)?�o)�F�V)��)no)Prwl
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*789 !" :; (2/5)
•+12'45;q?ADBC@H'<@=BE';QPQE
•#$
• Yà�'l#²Ø12#áâ6#ã|M#:;#²Ø#Êlm#a#
1r°X#Ù�#J%#²Ø2#«Ò6#𝑓* =

*(HI
#49J
tvÏÐÑ

\]^)B5DA)?�o)�F��DE()D?()<E()<?()=E�)V)��Prw)]^l
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*789 !" :; (3/5)
•]r'+12'45;s=YGA@'q?ADBC@Hiq?ADBC@H'<@=BE'''''''''''''''''
;OPQE

•!"
• äVå#noa#��Afg#h¢%K#Þp`tv#�.9%#
R7

•#$
• ��Z[\Y2#AæY#n�2#¤�1=#𝑞),% 𝑓 = 𝜇 +
𝜎{4.19[𝑓>.!@ − (1 − 𝑓)>.!@]}tv#ÏÐç#Y#$�
• 𝑁 0, 1 g#$:;N�Xr´Ïv
𝑞/,! 𝑓 = 4.19[𝑓/.!0 − (1 − 𝑓)/.!0])*(+,j(;(`k
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*789 !" :; (4/5)
•]r'+1245;s=YGA@'q?ADBC@Hiq?ADBC@H'<@=BE'
;QPQE
•%&'
• ~az#fxè.#��#Afg#ÏÐ×%#n¥#éj�#ä\l#
êëJV#$�6#Zx?tv¯#~az.#��#Afg#
h¢%K#ì@#í5#./

\]^)B5DB)ST)Prw)]^)8)jp)��|l
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*789 !" :; (5/5)
•]r'!"'45;s=YGA@'<Y=ZAZC@CBt'<@=BE
•!"
• ~az.��Afgh¢%Kì@gÞp`tv�.
9|æ¨~az2AæYg��Af2aß`AæYÂ
«Ó9ìîïðvÏÐñ<

•%&'
• !-*#~az2#Af.#��Afg#h¢%K#Þp`tv#
�.�#Y#$�

\]^)B5DC)STPUV)WX�)��)ST)67)]^l \]^)B5<E)STPUV)WX�)ST)67)]^l
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!"#$%&'
uv'w';x==t=?DWy>H@UKHz=DWUALU{YE

mailto:wooyoung@pel.sejong.ac.kr
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<= #1 –>?@A (8.1~8.7)

78&9:;-%<=%1>%?%@A:B%CDEFGH
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<= #2 –>?@A (8.8~8.12)

78&9:;-%<=%1>%?%@A:B%CDEFGIEFEH
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<= #3 –>?@A (8.13~8.16)

78&9:;-%<=%1>%?%@A:B%CDEFEH
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<= #4 –>?@A (8.17~8.22)

78&9:;-%<=%1>%?%@A:B%CDEJGH
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<= #5 –>?@A (8.23~8.26)

78&9:;-%<=%1>%?%@A:B%CDEJGIEJEH
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<= #6 –>?@A (8.27~8.31)

78&9:;-%<=%1>%?%@A:B%CDEJEH
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<= #7 –>?@A (8.32~8.40)

78&9:;-%<=%1>%?%@A:B%CDEJEIEJK$%CDELMIELFH



!""#"$%& '"%()*+","-".)/%&0%11+0%&)234567)8)9:; ?A

<= #8 –>?@A (8.41~8.46)

78&9:;-%<=%1>%?%@A:B%CDELFH



!""#"$%& '"%()*+","-".)/%&0%11+0%&)234567)8)9:; ?B

<= #9 –>?@A (8.47~8.53)

78&9:;-%<=%1>%?%@A:B%CDELFIELJH
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<= #10 – MATLAB BC (1/24)
•45'TUQ';OPQE

NOPQRST
UVWX%VYT

ZVWVR[%\%]^R^$%^P^$%^_^`T

abRcYPS \%WOY[CcZSdeM$%M$%GfffgT
[hXbYVRicWbCXN \%dG%j%[kRhdE%l%COgg%l%SaCdeabRcYPSDmE%j%EgT

CWVhdabRcYPS$%[hXbYVRicWbCXN$%^ne^$%^oOYSpOXhU^$%EgT

NVR%O \%GqWSYPhUdYbrcWQS[g
]ZVQYh[$%SXPS[`%\%UO[hZVQYh[dYVRicWOsSXb[ciCWSbiScY[dq$%Og$%^tVRicWOschOVY^$%^CXN^$%^uOYvSh

UVX^$%^cQhV^gT
_OYwSYhSR[ \%dSXPS[dGqSYXeGg%x%SXPS[dEqSYXgg%j%ET
CWVhd_OYwSYhSR[$%ZVQYh[$%ZVWVR[dOg$%^oOYSpOXhU^$%EgT

SYX
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<= #11 – MATLAB BC (2/24)
•45'TUQ';QPQE
aWOid]eM$%M`gT
aWc_SWd^y^gT
zWc_SWd^{RV_c_OWOhz%|SY[Ohz^gT
WSPSYXd}^~hcYXcRX%tVRicW^$%^Y%\%G^$%^Y%\%Ef^$%^Y%\%Gfff^�$%^oVZchOVY^$%^tVRhUSc[h^gT
PROX%VYT
UVWX%VNNT
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<= #12 – MATLAB BC (3/24)
•45'TUV
iQ%\%LffT
[OPic%\%GfT
a%\%JJfqGqLKfT

CXNbrcW[ \%dG%j%d[OPic%l%[kRhdE%l%COggg%l%SaCdedda%e iQgDmE%j%dE%l%[OPicmEgggT

NOPQRST
CWVhda$%CXNbrcW[$%^oOYSpOXhU^$%EgT
aWc_SWd^��_cR}a��^$%^�YhSRCRShSR^$%^WchSa^$%^�VYh~OsS^$%EMgT
zWc_SWd^1>�;�4d{|�g^$%^�YhSRCRShSR^$%^WchSa^$%^�VYh~OsS^$%GMgT
UVWX%VYT

OXa \%a%7\%JJMT
NOWWba \%]adOXag$%NWOCWRdadOXagg`T
NOWWbz \%]sSRV[dG$%[QidOXagg$%NWOCWRdCXNbrcW[dOXagg`T
NOWWdNOWWba$%NOWWbz$%^_^$%^�cZS�WCUc^$%fDKgT

UVWX%VNNT
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<= #13 – MATLAB BC (4/24)
•45'TUd
iQ%\%ELDfT
[OPic%\%[kRhdGfg%j%�T
a%\%EMqfDGqKGT

CXNbrcW[ \%dG%j%d[OPic%l%[kRhdE%l%COggg%l%SaCdedda%e iQgDmE%j%dE%l%[OPicmEgggT

NOPQRST
CWVhda$%CXNbrcW[$%^oOYSpOXhU^$%EgT
aWc_SWd^��_cR}a��^$%^�YhSRCRShSR^$%^WchSa^$%^�VYh~OsS^$%EMgT
zWc_SWd^1>�;�4d{|�g^$%^�YhSRCRShSR^$%^WchSa^$%^�VYh~OsS^$%GMgT
UVWX%VYT

OXa \%a%H\%KfDMT
NOWWba \%]adOXag$%NWOCWRdadOXagg`T
NOWWbz \%]sSRV[dG$%[QidOXagg$%NWOCWRdCXNbrcW[dOXagg`T
NOWWdNOWWba$%NOWWbz$%^_^$%^�cZS�WCUc^$%fDKgT

UVWX%VNNT
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<= #14 – MATLAB BC (5/24)
•45'TUj
iQ%\%fDMT
[OPic%\%fDGL�T
a%\%efDEqfDfGqGDET

CXNbrcW[ \%dG%j%d[OPic%l%[kRhdE%l%COggg%l%SaCdedda%e iQgDmE%j%dE%l%[OPicmEgggT

NOPQRST
CWVhda$%CXNbrcW[$%^oOYSpOXhU^$%EgT
aWc_SWd^��_cR}abG�e�_cR}abE��^$%^�YhSRCRShSR^$%^WchSa^$%^�VYh~OsS^$%EMgT
zWc_SWd^1>�;�4d{|�g^$%^�YhSRCRShSR^$%^WchSa^$%^�VYh~OsS^$%GMgT
UVWX%VYT

OXa \%a%H\%GDfT
NOWWba \%]adOXag$%NWOCWRdadOXagg`T
NOWWbz \%]sSRV[dG$%[QidOXagg$%NWOCWRdCXNbrcW[dOXagg`T
NOWWdNOWWba$%NOWWbz$%^_^$%^�cZS�WCUc^$%fDKgT

UVWX%VNNT
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<= #15 – MATLAB BC (6/24)
•45'TUn';OPQE
cWCUc%\%fDfMT
r%\%GfT

a%\%fqfDfGqKfT
CXNbrcW[ \%aDmdrjEeGg%Dl%SaCdeajEg%Dj%dEmdrjEg%l%PciicdrjEggT

NOPQRST
CWVhda$%CXNbrcW[$%^n^$%^oOYSpOXhU^$%KgT

UVWX%VYT
cRScbQYXSRbZQRrS \%ZQi[QidCXNbrcW[g%l%fDfGT
ZUOEbrcW%\%adNOYXdcRScbQYXSRbZQRrS H\%dG%e cWCUcg$%G$%^NOR[h^ggT
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<= #16 – MATLAB BC (7/24)
•45'TUn';QPQE
OXa \%a%H\%ZUOEbrcWT
NOWWba \%]adOXag$%NWOCWRdadOXagg`T
NOWWbz \%]sSRV[dG$%[QidOXagg$%NWOCWRdCXNbrcW[dOXagg`T
NOWWdNOWWba$%NOWWbz$%]fDFJL�$%fDL�JG$%fD�fEf`gT

WOYSd]ZUOEbrcW%ZUOEbrcW`$%]f%icadCXNbrcW[dOXagg`$%^wVWVR^$%^R^$%^oOYS~hzWS^$%^ee^gT

UVWX%VNNT
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<= #17 – MATLAB BC (8/24)
•45'TUT';OPQE

a%\%eGfqfDfGqGfT

rG%\%ET
rE%\%MT
rK%\%GSFT%

PciicbrG%\%PciicddrGxGgjEg%j%d[kRhdrGlCOglPciicdrGjEggT
PciicbrE%\%PciicddrExGgjEg%j%d[kRhdrElCOglPciicdrEjEggT

CXNbrG%\%PciicbrG%l%dG%x%aDmEjrGgDmdedrGxGgjEgT
CXNbrE%\%PciicbrE%l%dG%x%aDmEjrEgDmdedrExGgjEgT

CXNbYVRicW \%dG%j%d[kRhdElCOggg%l%SaCdefDM%l%aDmEgT
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<= #18 – MATLAB BC (9/24)
•45'TUT';QPQE

NOPQRST
CG%\%CWVhda$%CXNbrG$%^wVWVR^$%]G$%f$%f`$%^oOYSpOXhU^$%EgT
UVWX%VYT
CE%\%CWVhda$%CXNbrE$%^wVWVR^$%]f$%f$%G`$%^oOYSpOXhU^$%EgT
CK%\%CWVhda$%CXNbYVRicW$%^wVWVR^$%]f$%fDM$%f`$%^oOYS~hzWS^$%^ee^$%^oOYSpOXhU^$%EgT

WSPSYXd]CG$%CE$%CK`$%}^r\E^$%^r\M^$%^tVRicW%|O[hRO_QhOVY^�$%^oVZchOVY^$%^tVRhU�c[h^gT

aWc_SWd^h^gT
zWc_SWd^Ndhg^gT

UVWX%VNNT
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<= #19 – MATLAB BC (10/24)
•45'TUo';OPQE
r%\%GfT
hb[ziiShRzbCVOYh \%GT

a%\%eMqfDfGqMT

CXNbrcW[ \%PciicddrxGgjEg%Dj%d[kRhdrlCOg%Dl%PciicdrjEgg%Dl%dG%x%daDmEg%Dj%rgDmdedrxGgjEgT

NOPQRST
CWVhda$%CXNbrcW[$%^n^$%^oOYSpOXhU^$%GDMgT
UVWX%VYT

[nzuWQS \%]fDKfGf$%fDJ�Mf$%fD�KKf`T

abNOWWbWSNh \%ada%7%ehb[ziiShRzbCVOYhgT
zbNOWWbWSNh \%CXNbrcW[da%7%ehb[ziiShRzbCVOYhgT
NOWWd]abNOWWbWSNh$%NWOCWRdabNOWWbWSNhg`$%]zbNOWWbWSNh$%sSRV[dG$%WSYPhUdzbNOWWbWSNhgg`$%[nzuWQS$%^�XPSwVWVR^$%^YV
YS^$%^�cZS�WCUc^$%fDMgT
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<= #20 – MATLAB BC (11/24)
•45'TUo';QPQE

abNOWWbROPUh \%ada%H%hb[ziiShRzbCVOYhgT
zbNOWWbROPUh \%CXNbrcW[da%H%hb[ziiShRzbCVOYhgT
NOWWd]abNOWWbROPUh$%NWOCWRdabNOWWbROPUhg`$%]zbNOWWbROPUh$%sSRV[dG$%WSYPhUdzbNOWWbROPUhgg`$%[nzuWQS$%^�XPSwVWVR
^$%^YVYS^$%^�cZS�WCUc^$%fDMgT

CWVhdehb[ziiShRzbCVOYh$%PciicddrxGgjEg%j%d[kRhdrlCOg%l%PciicdrjEgg%l%dG%x%dhb[ziiShRzbCVOYhD
mEg%j%rgmdedrxGgjEg$%^RV^$%^vcRnSR�cZSwVWVR^$%^R^gT
CWVhdhb[ziiShRzbCVOYh$%PciicddrxGgjEg%j%d[kRhdrlCOg%l%PciicdrjEgg%l%dG%x%dhb[ziiShRzbCVOYhDm
Eg%j%rgmdedrxGgjEg$%^RV^$%^vcRnSR�cZSwVWVR^$%^R^gT

aWc_SWd^h^gT
zWc_SWd^{RV_c_OWOhz%|SY[Ohz^gT
hOhWSd[CROYhNd^he|O[hRO_QhOVY%�OhU%r\�X^$%rggT
WSPSYXd^he|O[hRO_QhOVY%{|�^$%^oVZchOVY^$%^tVRhU�c[h^gT

UVWX%VNNT
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<= #21 – MATLAB BC (12/24)
•45'TUOp';OPQE
XN \%G�T

hbCXN \%�dh$%XNg%PciicddXNxGgjEg%j%d[kRhdXNlCOg%l%PciicdXNjEgg%l%dG%x%hDmE%j%XNgDmdedXNxGgjEgT

h%\%WOY[CcZSde�$%�$%GfffgT

CXNbrcWQS[ \%hbCXNdh$%XNgT

NOPQRST
CWVhdh$%CXNbrcWQS[$%^oOYSpOXhU^$%EgT
UVWX%VYT

hbcCCRVabWSNh \%eEDGT
hbcCCRVabROPUh \%EDGT
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<= #22 – MATLAB BC (13/24)
•45'TUOp';QPQE
NOWW�RScoSNh \%]hdh%7\%hbcCCRVabWSNhg$%hbcCCRVabWSNh`T
CXN�OWWoSNh \%]hbCXNdhdh%7\%hbcCCRVabWSNhg$%XNg$%f`T

NOWWdNOWW�RScoSNh$%CXN�OWWoSNh$%^Z^gT

CWVhd]hbcCCRVabWSNh$%hbcCCRVabROPUh`$%]hbCXNdhbcCCRVabWSNh$%XNgT

aWc_SWd^h%rcWQS^gT
zWc_SWd^{RV_c_OWOhz%|SY[Ohz^gT
PROX%VYT
UVWX%VNNT
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<= #23 – MATLAB BC (14/24)
•45'TUOO';OPQE

XN \%G�T
hbCXN \%�dh$%XNg%PciicddXNxGgjEg%j%d[kRhdXNlCOg%l%PciicdXNjEgg%l%dG%x%hDmE%j%XNgDmdedXNxGgjEgT
h%\%WOY[CcZSde�$%�$%GfffgT
CXNbrcWQS[ \%hbCXNdh$%XNgT
NOPQRST
CWVhdh$%CXNbrcWQS[$%^oOYSpOXhU^$%EgT
UVWX%VYT
hbcCCRVabWSNh \%eEDGT%
hbcCCRVabROPUh \%EDfT%
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<= #24 – MATLAB BC (15/24)
•45'TUOO';QPQE
NOWW�RSc \%hdh%H\%hbcCCRVabWSNh �%h%7\%hbcCCRVabROPUhgT
CXN�OWW \%hbCXNdNOWW�RSc$%XNgT
NOWWd]NOWW�RScdGg$%NOWW�RSc$%NOWW�RScdSYXg`$%]f$%CXN�OWW$%f`$%^Z^$%^�XPSwVWVR^$%^YVYS^gT
CWVhd]hbcCCRVabWSNh$%hbcCCRVabROPUh`$%]hbCXNdhbcCCRVabWSNh$%XNg$%hbCXNdhbcCCRVabROPUh$%XNg`$%^RV^$%^vc
RnSR�cZSwVWVR^$^R^gT

aWc_SWd^h%rcWQS^gT
zWc_SWd^{RV_c_OWOhz%|SY[Ohz^gT

PROX%VYT
UVWX%VNNT
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<= #25 – MATLAB BC (16/24)
•45'TUOQ';OPQE
Pciic�ZY \%�dag%SaCdPciicWYdaggT
CXNbh \%�da$%XNg%Pciic�ZYddXNxGgjEgjd[kRhdXNlCOglPciic�ZYdXNjEgg%l%dGxaDmEjXNgDmdedXNxGgjEgT
hbRcYPS \%WOY[CcZSde�$%�$%GfffgT
hbrcWQS \%eGDJFGT
nbrcWQS \%eEDMT%

NOPQRST
CWVhdhbRcYPS$%CXNbhdhbRcYPS$%G�g$%^oOYSpOXhU^$%EgT
UVWX%VYT
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<= #26 – MATLAB BC (17/24)
•45'TUOQ';QPQE
NOWWbOXa \%hbRcYPS H\%nbrcWQS �%hbRcYPS 7\%hbrcWQST
NOWWbcRScba \%]hbRcYPSdNOWWbOXag%hbrcWQS nbrcWQS`T
NOWWbcRScbz \%]CXNbhdhbRcYPSdNOWWbOXag$%G�g%f%f`T
NOWWdNOWWbcRScba$%NOWWbcRScbz$%]fDFJL�$%fDL�JG$%fD�fEf`gT

CWVhd]hbrcWQS hbrcWQS`$%]f%CXNbhdhbrcWQS$%G�g`$%^wVWVR^$%^RSX^$%^oOYSpOXhU^$%EgT
CWVhd]nbrcWQS nbrcWQS`$%]f%CXNbhdnbrcWQS$%G�g`$%^wVWVR^$%^_WQS^$%^oOYSpOXhU^$%EgT

aWc_SWd^h^gT
zWc_SWd^{RV_c_OWOhz%|SY[Ohz%�QYZhOVY^gT
UVWX%VNNT
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<= #27 – MATLAB BC (18/24)
•45'TUOV
XN \%E�T
a%\%eGfqfDfGqGfT
z%\%PciicddXNxGgjEg%Dj%d[kRhdXNlCOg%Dl%PciicdXNjEgg%Dl%dG%x%aDmE%Dj%XNgDmdedXNxGgjEgT
NOPQRST
CWVhda$%z$%^oOYSpOXhU^$%Kg
UVWX%VYT
hfbfM%\%GDJGGT
zbhfbfM%\%PciicddXNxGgjEg%Dj%d[kRhdXNlCOg%Dl%PciicdXNjEgg%Dl%dG%x%hfbfMmE%Dj%XNgDmdedXNxGgjEgT
CWVhd]ehfbfM$%ehfbfM`$%]f$%zbhfbfM`$%^R^$%^oOYSpOXhU^$%KgT
CWVhd]hfbfM$%hfbfM`$%]f$%zbhfbfM`$%^R^$%^oOYSpOXhU^$%KgT
aWc_SWd^h%rcWQS^gT
zWc_SWd^{RV_c_OWOhz%|SY[Ohz^gT
hOhWSd^he|O[hRO_QhOVY%�OhU%XN\E�^gT
UVWX%VNNT
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<= #28 – MATLAB BC (19/24)
•45'TUOe
XNG%\%GfT
XNE%\%EfT
NbcWCUc \%EDfT
CXNbN \%�da$%XNG$%XNEg%[kRhdddXNG%l%agDmXNG%Dl%XNEmXNEg%Dj%ddXNG%l%a%x%XNEgDmdXNG%x%XNEggg%DDD
Dj%da%Dl%_ShcdXNGjE$%XNEjEggT

NbrcWQS[ \%WOY[CcZSdfDfG$%M$%GfffgT
CXNbrcWQS[ \%CXNbNdNbrcWQS[$%XNG$%XNEgT
NOPQRST
CWVhdNbrcWQS[$%CXNbrcWQS[$%^oOYSpOXhU^$%EgT
UVWX%VYT
NOWW�Xa \%NbrcWQS[ H\%NbcWCUcT
U%\%NOWWd]NbrcWQS[dNOWW�Xag%NbcWCUc`$%]CXNbrcWQS[dNOWW�Xag%f`$%^Z^gT
[ShdU$%^�XPSwVWVR^$%^YVYS^gT
WOYSd]NbcWCUc$%NbcWCUc`$%]f$%CXNbNdNbcWCUc$%XNG$%XNEg`$%^wVWVR^$%^RSX^$%^oOYSpOXhU^$%EgT
aWc_SWd^N%rcWQS^gT
zWc_SWd^{RV_c_OWOhz%|SY[Ohz^gT

UVWX%VNNT
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<= #29 – MATLAB BC (20/24)
•45'TUOj
Xchc%\%]G$%E$%K$%�$%M`T

kf%\%kQcYhOWSdXchc$%fgT%
kEM%\%kQcYhOWSdXchc$%fDEMgT%
kMf%\%kQcYhOWSdXchc$%fDMgT%
kJM%\%kQcYhOWSdXchc$%fDJMgT
kGff%\%kQcYhOWSdXchc$%GgT

NOPQRST
CWVhdXchc$%sSRV[d[OsSdXchcgg$%^_V^$%^vcRnSR�cZSwVWVR^$%^_^gT
UVWX%VYT
CWVhd]kf%kEM%kMf%kJM%kGff`$%sSRV[dG$Mg$%^Rl^$%^vcRnSR~OsS^$%GfgT

aWc_SWd^�&�%�^gT
aWOid]f%F`gT

[ShdPZc$%^�wVWVR^$%^YVYS^gT%

UVWX%VNNT
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<= #30 – MATLAB BC (21/24)
•45'TUOn
Xchc%\%]Gf$%GM$%Ef$%EM$%Kf`T
Y%\%WSYPhUdXchcgT

NOPQRST
UVWX%VYT

WOYSd]f$%fDE`$%]XchcdGg$%XchcdGg`$%^wVWVR^$%^_^$%^oOYSpOXhU^$%MgT
WOYSd]fDE$%fD�`$%]XchcdEg$%XchcdEg`$%^wVWVR^$%^_^$%^oOYSpOXhU^$%MgT
WOYSd]fD�$%fDF`$%]XchcdKg$%XchcdKg`$%^wVWVR^$%^_^$%^oOYSpOXhU^$%MgT
WOYSd]fDF$%fDL`$%]Xchcd�g$%Xchcd�g`$%^wVWVR^$%^_^$%^oOYSpOXhU^$%MgT
WOYSd]fDL$%GDf`$%]XchcdMg$%XchcdMg`$%^wVWVR^$%^_^$%^oOYSpOXhU^$%MgT

aWc_SWd^�QcYhOWS%�RcZhOVY%dNg^gT
zWc_SWd^|chc%�cWQS^gT
hOhWSd^�QcYhOWS%{WVh^gT
PROX%VYT
UVWX%VNNT
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<= #31 – MATLAB BC (22/24)
•45'TUOT
Xchc%\%RcYXYdGff$%GgT
[VRhSX|chc \%[VRhdXchcgT
Y%\%WSYPhUdXchcgT
C%\%ddGqYg^%e fDMg%j%YT
s%\%[kRhdEg%l%SRNOYrdElC%e GgT
CWVhds$%[VRhSX|chc$%^_V^gT
UVWX%VYT
CWVhds$%s$%^Re^gT
aWc_SWd^��$%�Oh}N�^gT
zWc_SWd^+<4^gT
WSPSYXd^|chc%{VOYh[^$%^tVRicW%|O[hRO_QhOVY%oOYS^$%^oVZchOVY^$%^uS[h^gT
PROX%VYT
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<= #32 – MATLAB BC (23/24)
•45'TUOo
Xchc%\%RcYXdG$%Gfffg%l%GffT
[VRhSXbXchc \%[VRhdXchcgT
C%\%ddGqGfffg%e fDMg%j%GfffT
YVRicWb[ZVRS[ \%[kRhdEg%l%SRNOYrdElC%e GgT
NOPQRST
CWVhd[VRhSXbXchc$%YVRicWb[ZVRS[$%^D^gT
hOhWSd^tVRicW%{RV_c_OWOhz%{WVh^gT
aWc_SWd^~ciCWS%rcWQS^gT
zWc_SWd^tVRicW%[ZVRS^gT
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<= #33 – MATLAB BC (24/24)
•45'TUQp
Xchc%\%RcYXYdG$%GfffgT
[VRhSXbXchc \%[VRhdXchcgT
C%\%ddGqGfffg%e fDMg%j%GfffT
YVRicWb[ZVRS[ \%[kRhdEg%l%SRNOYrdElC%e GgT
NOPQRST
CWVhd[VRhSXbXchc$%YVRicWb[ZVRS[$%^D^gT
hOhWSd^tVRicW%{RV_c_OWOhz%{WVh^gT
aWc_SWd^~ciCWS%rcWQS^gT
zWc_SWd^tVRicW%[ZcWS^gT


