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DISPON VEL CONTE DO

Aula 00 Matrizes: Propriedade das Matrizes, Operaç es com matrizes.

Aula 01 Determinantes: propriedades dos determinantes, operaç es com determinantes

Aula 02
Trigonometria no triângulo retângulo: Relaç es de seno, cosseno e tangente no triângulo
retângulo, operaç es com as relaç es trigonométricas no triângulo retângulo, relaç es
trigonométricas em um triângulo qualquer (lei dos senos e lei dos cossenos).

Aula 03
Circunfer ncia Trigonométrica: relaç es trigonométricas na circunfer ncia: seno, cosseno,
tangente, cotangente e cossecante. Relaç es trigonométricas: As relaç es fundamentais
entre seno, cosseno, tangente, cotangente, secante e cossecante.

Aula 04 Revisional Estratégico
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ゲWヴｷ; ヴWヮヴWゲWﾐデ;S;が ヮﾗヴ W┝Wﾏヮﾉﾗが ゲｷﾏヮﾉWゲﾏWﾐデW IﾗﾏﾗA4×2く Eﾏ ｪWヴ;ﾉ ; ﾏ;デヴｷ┣

Y ヴWヮヴWゲWﾐデ;S; ヮﾗヴ Am×nが ﾗﾐSW m Y ; ケ┌;ﾐピS;SW SW ﾉｷﾐｴ;ゲ W n ; ケ┌;ﾐピS;SW SW Iﾗﾉ┌ﾐ;ゲく Nﾗ
SWIﾗヴヴWヴ SW ﾐﾗゲゲﾗﾏ;デWヴｷ;ﾉが ゲWﾏヮヴW ケ┌W ┌ピﾉｷ┣;ヴﾏﾗゲ ;ゲ ﾉWデヴ;ゲm Wn Wゲデ;ヴWﾏﾗゲ ﾐﾗゲ Iﾗﾏ┌ﾐｷI;ﾐSﾗ
SW ;IﾗヴSﾗ Iﾗﾏ WゲゲW IﾙSｷｪﾗく

ひ Eﾏ ;ﾉｪ┌ﾐゲ I;ゲﾗゲ ┗WヴWﾏﾗゲ ┌ﾏ; ﾏ;デヴｷ┣ A ゲWヴ ヴWヮヴWゲWﾐデ;S; ヮWﾉﾗ ゲｹﾏHﾗﾉﾗ A = [aij]く M┌ｷデ; ┗W┣Wゲ
┗WヴWﾏﾗゲ デW┝デﾗゲ W ケ┌WゲデﾛWゲ IﾗﾉﾗI;ﾐSﾗ ; ﾗヴSWﾏ S; ﾏ;デヴｷ┣ ;H;ｷ┝ﾗ Sﾗゲ IﾗﾉIｴWデWゲ SWゲゲ; ﾐﾗデ;N?ﾗぎ
[aij]m×nく

ひ Uﾏ;┎ﾉピﾏ; aﾗヴﾏ;SW ヴWヮヴWゲWﾐデ;ヴﾏﾗゲﾏ;デヴｷ┣ Yヮﾗヴ ヴWｪヴ;く áヮヴWゲWﾐデ;ﾏﾗゲ ヴWｪヴ;ゲ ヮ;ヴ; ; Iﾗﾐゲデヴ┌N?ﾗ
SW I;S; WﾉWﾏWﾐデﾗ W S;ｹが ヮﾗヴ ﾉﾙｪｷI;が IﾗﾐゲデヴﾙｷどゲW ; ﾏ;デヴｷ┣く VWﾃ;ﾏﾗゲ ┌ﾏ W┝Wﾏヮﾉﾗぎ

A3×3 =

{
i+ jが ゲW i = j

i · jが ゲW i ̸= j

Eゲゲ; Y ┌ﾏ; ﾏ;デヴｷ┣ ケ┌Wが S; aﾗヴﾏ; ヮヴﾗヮﾗゲデ;が Wゲデ= ヮWヴaWｷデ;ﾏWﾐデW SWgﾐｷS;く Cﾗﾏﾗ IﾗﾐゲWｪ┌ｷヴｹ;ﾏﾗゲ
WゲIヴW┗Zどﾉ; SW ﾏﾗSﾗ ﾐ┌ﾏYヴｷIﾗい

Bﾗﾏが ヮヴｷﾏWｷヴﾗが ┗Wﾏﾗゲ ケ┌W ゲW デヴ;デ; SW ┌ﾏ; ﾏ;デヴｷ┣ 3 × 3が ｷゲデﾗ Yが デWﾏ デヴZゲ ﾉｷﾐｴ;ゲ W デヴZゲ Iﾗﾉ┌ﾐ;ゲく
Eﾐデ?ﾗが デWﾏ ﾗ ゲWｪ┌ｷﾐデW aﾗヴﾏ;デﾗぎ
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VWﾃ; ケ┌W ヮ;ヴ; a11が a22 W a33が デWﾏﾗゲ ﾗ I;ゲﾗ Wﾏ ケ┌W i = jく Eﾐデ?ﾗが ┗;ﾉW ケ┌W a11 = 1 + 1 = 2が
a22 = 2 + 2 = 4 W a33 = 3 + 3 = 6く P;ヴ; デﾗSﾗゲ ﾗゲ ﾗ┌デヴﾗゲ WﾉWﾏWﾐデﾗゲが ; ヴWｪヴ; ﾐﾗゲ Sｷ┣ ケ┌W i · jく
Eﾐデ?ﾗぎ
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ASｷN?ﾗ W ゲ┌Hデヴ;N?ﾗ

D┌;ゲ ﾏ;デヴｷ┣Wゲ ﾐWﾏ ゲWﾏヮヴW ヮﾗSWﾏ ゲWヴ ゲﾗﾏ;S;ゲく P;ヴ; ケ┌W ヮﾗゲゲ;ﾏが Y ﾐWIWゲゲ=ヴｷﾗ ケ┌W ヮﾗゲゲ┌;ﾏ ;ゲ
ﾏWゲﾏ;ゲ ﾗヴSWﾐゲく Eﾐデ?ﾗが ゲW ┌ﾏ; ﾏ;デヴｷ┣ A デWﾏ ﾗヴSWﾏ m × nが ヮ;ヴ; ケ┌W ヮﾗゲゲ; ゲWヴ さゲﾗﾏ=┗Wﾉざ ; ┌ﾏ;
ﾗ┌デヴ; ﾏ;デヴｷ┣B Y ﾐWIWゲゲ=ヴｷﾗ ケ┌WB デ;ﾏHYﾏ ゲWﾃ; S; ﾗヴSWﾏm×nく Q┌;ﾐSﾗ ｷゲゲﾗ ;IﾗﾐデWIW Sｷ┣Wﾏﾗゲ ケ┌W
;ゲ ﾏ;デヴｷ┣WゲA W B ゲ?ﾗ Iﾗﾏヮ;プ┗Wｷゲ Iﾗﾏ ; ;SｷN?ﾗヱく VWﾃ;ﾏﾗゲ S┌;ゲ ﾏ;デヴｷ┣Wゲ Iﾗﾏヮ;プ┗Wｷゲ Iﾗﾏ ; ;SｷN?ﾗぎ
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áﾏH;ゲ ;ゲﾏ;デヴｷ┣Wゲ ;Iｷﾏ; ゲ?ﾗ S; ﾗヴSWﾏ 3×2 Wが ヮﾗヴデ;ﾐデﾗが ゲ?ﾗ Iﾗﾏヮ;プ┗Wｷゲ Iﾗﾏ ; ;SｷN?ﾗく E Iﾗﾏﾗ a;ど
┣Wﾏﾗゲ ヮ;ヴ; ゲﾗﾏ=どﾉ;ゲい B;ゲデ; ;SｷIｷﾗﾐ;ヴ I;S; WﾉWﾏデﾐﾗaij Iﾗﾏ ゲW┌ IﾗヴヴWゲヮﾗﾐSWﾐデWbijく P;ヴ; ;ゲﾏ;デヴｷ┣Wゲ
ケ┌W Iヴｷ;ﾏﾗゲが ; ゲﾗﾏ; gI;ヴｷ; ;ゲゲｷﾏぎ
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Yが Wﾐデ?ﾗが ; ﾏ;デヴｷ┣どゲﾗﾏ; S;ゲ ﾏ;デヴｷ┣WゲA W Bく

á ゲﾗﾏ; SW S┌;ゲ ﾏ;デヴｷ┣WゲA W B ヮﾗゲゲ┌ｷ ;ゲ ゲWｪ┌ｷﾐデWゲ ヮヴﾗヮヴｷWS;SWゲぎ

ひ FWIｴ;ﾏWﾐデﾗぎ SW S┌;ゲ ﾏ;デヴｷ┣WゲA W B ゲ?ﾗ S; ﾗヴSWﾏm×nが ｷゲデﾗ Yが ゲ?ﾗ Iﾗﾏヮ;プ┗Wｷゲ Iﾗﾏ ; ;SｷN?ﾗが
Wﾐデ?ﾗ ; ﾏ;デヴｷ┣A+ B デ;ﾏHYﾏ ゲWヴ= S; ﾗヴSWﾏm× nく

ひ Cﾗﾏ┌デ;ピ┗;ぎ A+ B = B+Aく

ひ AゲゲﾗIｷ;ピ┗;ぎ (A+ B) +C = A+ (B+C)く
ヱáﾉｪ┌ﾐゲ デW┝デﾗゲ ﾐ?ﾗ ┌ピﾉｷ┣;ﾏ ﾗ デWヴﾏﾗ さIﾗﾏヮ;プ┗Wﾉざが ヮヴWaWヴWﾏ ┌ピﾉｷ┣;ヴ ﾗ デWヴﾏﾗ さIﾗﾐaﾗヴﾏ=┗Wﾉざき Sｷヴｹ;ﾏﾗゲ Wﾐデ?ﾗ ケ┌W デ;ｷゲ S┌;ゲﾏ;デヴｷ┣Wゲ ゲ?ﾗ Iﾗﾐaﾗヴﾏ=┗Wｷゲ Iﾗﾏ ; ;SｷN?ﾗく

Β
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A A

−A A

A B

A− B =

⎛
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⎜

⎝

1 2

4 6

8 10

⎞

⎟

⎟

⎠

−

⎛

⎜

⎜

⎝

−1 −3

1 4

π 9

⎞

⎟

⎟

⎠

=

⎛

⎜

⎜

⎝

1− (−1) 2− (−3)

4− 1 6− 4

8− π 10− 9

⎞

⎟

⎟

⎠

=

⎛

⎜

⎜

⎝

2 5

3 2

8− π 1

⎞

⎟

⎟

⎠

.

A

B

[aij]m×n + [bij]m×n = [aij + bij]m×n.
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M┌ﾉピヮﾉｷI;N?ﾗ ヮﾗヴ WゲI;ﾉ;ヴ

M┌ﾉピヮﾉｷI;ヴ ┌ﾏ; ﾏ;デヴｷ┣ ヮﾗヴ ┌ﾏ WゲI;ﾉ;ヴ Y ﾏ┌ﾉピヮﾉｷI;ヴ ┌ﾏ; ﾏ;デヴｷ┣ ヮﾗヴ ┌ﾏ ﾐ┎ﾏWヴﾗ ヴW;ﾉく RWヮヴWゲWﾐデ;ど
ヴWﾏﾗゲ WゲゲW ﾐ┎ﾏWヴﾗ ヮﾗヴ λ ふﾉWデヴ; ｪヴWｪ; さﾉ;ﾏHS;ざぶく Eﾐデ?ﾗ S;ケ┌ｷ Wﾏ Sｷ;ﾐデWが λ ∈ Rく Uピﾉｷ┣;ヴWｷ デ;ﾏHYﾏ
┗;ヴｷ;NﾛWゲ SW λ Iﾗﾏ ｹﾐSｷIWゲが Iﾗﾏﾗ λ1が λ2く SWヴ?ﾗ ﾐ┎ﾏWヴﾗゲ ヴW;ｷゲ S;ﾏWゲﾏ; aﾗヴﾏ;く VWﾃ;ﾏﾗゲ Wﾐデ?ﾗ Iﾗﾏﾗ
a┌ﾐIｷﾗﾐ; ﾗ ヮヴﾗS┌デﾗ SW ┌ﾏ; ﾏ;デヴｷ┣ ヮﾗヴ ┌ﾏ ﾐ┎ﾏWヴﾗ ヴW;ﾉが ｷゲデﾗ Yが ヮﾗヴ ┌ﾏ WゲI;ﾉ;ヴく

P;ヴ; ﾏ┌ﾉピヮﾉｷI;ヴﾏﾗゲ ┌ﾏ; ﾏ;デヴｷ┣ ヮﾗヴ λが H;ゲデ; ﾏ┌ﾉピヮﾉｷI;ヴ I;S; WﾉWﾏWﾐデﾗ S; ﾏ;デヴｷ┣ ヮﾗヴ λく SｷﾏヮﾉWゲ
;ゲゲｷﾏく VWﾃ;ﾏﾗゲ ┌ﾏ; ゲｷデ┌;N?ﾗ ;ゲゲｷﾏぎ

2 ·

(

1 4 6

−1 8 18

)

=

(

2 8 12

−2 16 36

)

.

á aﾗヴﾏ; ;ﾉｪYHヴｷI; SW WゲIヴW┗Wヴﾏﾗゲ ; ﾏ┌ﾉピヮﾉｷI;N?ﾗ SW ┌ﾏ; ﾏ;デヴｷ┣A ヮﾗヴ ┌ﾏ WゲI;ﾉ;ヴ aij Yぎ

λ · [aij]m×n = [λ · aij]m×n.

á ﾏ┌ﾉピヮﾉｷI;N?ﾗ ヮﾗヴ WゲI;ﾉ;ヴ Iﾗﾏヮﾗヴデ; ;ゲ ゲWｪ┌ｷﾐデWゲ ヮヴﾗヮヴｷWS;SWゲぎ

ひ AゲゲﾗIｷ;ピ┗;ぎ (λ1λ2)A = λ1(λ2A)く

ひ DｷゲデヴｷH┌ピ┗ｷS;SW WゲI;ﾉ;ヴぎ λ · (A+ B) = λ ·A+ λ · Bく

ひ DｷゲデヴｷH┌ピ┗ｷS;SW ﾏ;デヴｷIｷ;ﾉぎ (λ1 + λ2) ·A = λ1 ·A+ λ2 ·Aく

ひ PヴﾗS┌デﾗ ヮﾗヴ −1ぎ (−1) ·A = −Aく

ひ PヴﾗS┌デﾗ ヮﾗヴ 0ぎ 0 ·A = ﾏ;デヴｷ┣ ﾐ┌ﾉ;く

ひ PヴﾗS┌デﾗ ヮﾗヴ 1ぎ 1 ·A = Aく

Cﾗﾏ ｷゲゲﾗ gI; Iﾉ;ヴﾗ Wﾐデ?ﾗ ケ┌W ; ゲ┌Hデヴ;N?ﾗ ケ┌W ┗ｷﾏﾗゲ ;ｪﾗヴ; ｴ= ヮﾗ┌Iﾗが ｷゲデﾗ Yが ; ﾗヮWヴ;N?ﾗA−B ﾐ;S;
ﾏ;ｷゲ Y ケ┌WA+ (−B)が ｷゲデﾗ Yが ; ゲﾗﾏ; SWA ヮWﾉﾗ ﾗヮﾗゲデﾗ ふﾗ┌ ゲｷﾏYデヴｷIﾗぶ SW Bく

V;ﾏﾗゲ ;ｪﾗヴ; < ﾏ┌ﾉピヮﾉｷI;N?ﾗ SW ﾏ;デヴｷ┣Wゲく áケ┌ｷが ヮヴWIｷゲ;ヴWﾏﾗゲ SW H;ゲデ;ﾐデW I;ﾉﾏ;く N?ﾗ Y ; Iﾗｷゲ;
ﾏ;ｷゲ ゲｷﾏヮﾉWゲ Sﾗ ﾏ┌ﾐSﾗく

M┌ﾉピヮﾉｷI;N?ﾗ SW ﾏ;デヴｷ┣Wゲ

CﾗﾏWN;ヴWｷ Iﾗﾏ ┌ﾏ W┝Wﾏヮﾉﾗ ゲｷﾏヮﾉWゲが ┌ﾏ; ゲｷデ┌;N?ﾗ ヮヴﾗHﾉWﾏ;く
Iﾏ;ｪｷﾐW ケ┌W ┌ﾏ; WﾏヮヴWゲ; ヮﾗゲゲ┌; S┌;ゲ IﾗﾐaWｷデ;ヴｷ;ゲ Iｴ;ﾏ;S;ゲ
SWA W Bが ケ┌W a;HヴｷI;ﾏ デヴZゲ ピヮﾗゲ SW Hﾗﾉﾗゲ Iｴ;ﾏ;Sﾗゲ SW ヱが ヲ W
ンく áゲ ┗WﾐS;ゲ SW Hﾗﾉﾗゲ SWゲデ;ゲ IﾗﾐaWｷデ;ヴｷ;ゲが ヮﾗヴ ゲWﾏ;ﾐ;が Wゲデ?ﾗ
;ヮヴWゲWﾐデ;S;ゲ ﾐ; デ;HWﾉ; ケ┌W ゲWｪ┌Wぎ

ヱヰ
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CﾗﾐaWｷデ;ヴｷ; Bﾗﾉﾗ ピヮﾗ ヱ Bﾗﾉﾗ ピヮﾗ ヲ Bﾗﾉﾗ ピヮﾗ ン
A 50 ┌ﾐｷS;SWゲ 30 ┌ﾐｷS;SWゲ 25 ┌ﾐｷS;SWゲ
B 20 ┌ﾐｷS;SWゲ 20 ┌ﾐｷS;SWゲ 40 ┌ﾐｷS;SWゲ

P;ヴ; ; a;HヴｷI;N?ﾗ SWゲデWゲ Hﾗﾉﾗゲが ゲ?ﾗ ﾐWIWゲゲ=ヴｷﾗゲ ﾏ;デWヴｷ;ｷゲ IﾗﾐaﾗヴﾏW ; ゲWｪ┌ｷﾐデW デ;HWﾉ;ぎ

Bﾗﾉﾗ F;ヴｷﾐｴ; AI┎I;ヴ LWｷデW M;ﾐデWｷｪ; O┗ﾗゲ
Tｷヮﾗ ヱ 500ｪ 200ｪ 500ﾏL 150ｪ 4

Tｷヮﾗ ヲ 400ｪ 100ｪ 300ﾏL 250ｪ 5

Tｷヮﾗ ン 450ｪ 150ｪ 600ﾏL 0ｪ 6

Q┌W ケ┌;ﾐピS;SW SWゲデWゲ ﾏ;デWヴｷ;ｷゲ I;S; IﾗﾐaWｷデ;ヴｷ; SW┗Wヴ= ヴWIWHWヴ ゲWﾏ;ﾐ;ﾉﾏWﾐデW ヮ;ヴ; ;デWﾐSWヴ <ゲ
SWﾏ;ﾐS;ゲい

E ;ｹい VﾗIZ IﾗﾐゲWｪ┌W ヴWゲﾗﾉ┗Wヴ WゲゲW W┝WヴIｹIｷﾗい デWﾐデW ヴWゲﾗﾉ┗Zどﾉﾗが ;ﾐど
デWゲ SW Iﾗﾐピﾐ┌;ヴﾏﾗゲく Vﾗ┌ S;ヴ ┌ﾏ; ;ﾃ┌S; ヮ;ヴ; ┗ﾗIZく デWﾐデW ヮヴWWﾐIｴWヴ
; デ;HWﾉ; ;H;ｷ┝ﾗ SW ;IﾗヴSﾗ Iﾗﾏ ;ゲ ヴWゲヮﾗゲデ;ゲ ケ┌W aﾗヴ WﾐIﾗﾐデヴ;ﾐSﾗく Vﾗ┌
SWｷ┝=どﾉ; Wﾏ Hヴ;ﾐIﾗ ヮ;ヴ; ｷヴ デW ;ﾃ┌S;ﾐSﾗく M;ゲ ﾗﾉｴ;ぎ Y ヮヴ; デWﾐデ;ヴﾏWゲﾏﾗく
F;ヴ= デﾗS; ; SｷaWヴWﾐN; ゲW ﾃ= ピ┗Wヴ デWﾐデ;Sﾗ ヮヴWWﾐIｴZどﾉ;く E ゲW ﾐ?ﾗ IﾗﾐゲWど

ｪ┌ｷヴが ﾐ?ﾗ デWﾏ ヮヴﾗHﾉWﾏ;く H;ゲデ; デWﾐデ;ヴく

CﾗﾐaWｷデ;ヴｷ; F;ヴｷﾐｴ; AI┎I;ヴ LWｷデW M;ﾐデWｷｪ; O┗ﾗゲ
A

B

Vﾗ┌ IﾗﾏWN;ヴが ﾐﾗ ヮヴﾙ┝ｷﾏﾗ ヮ;ヴ=ｪヴ;aﾗが ; ゲﾗﾉ┌N?ﾗ SWゲゲW ヮヴﾗHﾉWﾏ;く SW ;ｷﾐS; Wゲピ┗Wヴ デWﾐデ;ﾐSﾗ ﾗ┌ ﾐWﾏ
IﾗﾏWNﾗ┌が ヮ;ヴW ;ｪﾗヴ; ﾏWゲﾏﾗが デWﾐデWが W ゲﾙ SWヮﾗｷゲ ヴWデﾗヴﾐW < ﾉWｷデ┌ヴ;く Bﾗﾏが ┗;ﾏﾗゲ Wﾐデ?ﾗ < ゲﾗﾉ┌N?ﾗく

V;ﾏﾗゲ WﾐデWﾐSWヴ ﾗ ケ┌W Wゲデ;ﾏﾗゲ デWﾐデ;ﾐSﾗ I;ﾉI┌ﾉ;ヴく V;ﾏﾗゲ デWﾐデ;ヴが ヮﾗヴ W┝Wﾏヮﾉﾗが ｷﾐｷIｷ;ﾉﾏWﾐデWが SWゲど
IﾗHヴｷヴ ケ┌;ﾐデﾗゲ ｪヴ;ﾏ;ゲ SW a;ヴｷﾐｴ; ; IﾗﾐaWｷデ;ヴｷ; A ヴWIWHW┌く H= デヴZゲ ピヮﾗゲ SW Hﾗﾉﾗゲ IﾗﾐaWｷデ;Sﾗゲ ヮﾗヴ Aぎ
ピヮﾗ ヱが ピヮﾗ ヲ W ピヮﾗ ンく Fﾗヴ;ﾏ 50 ┌ﾐｷS;SWゲ Sﾗ Hﾗﾉﾗ ピヮﾗ ヱが ケ┌W IﾗﾐゲﾗﾏW 500ｪ SW a;ヴｷﾐｴ;き 30 ┌ﾐｷS;SWゲ
Sﾗ Hﾗﾉﾗ ピヮﾗ ヲが ケ┌W IﾗﾐゲﾗﾏW 400ｪ SW a;ヴｷﾐｴ;き W 25 ┌ﾐｷS;SWゲ SW Hﾗﾉﾗ ピヮﾗ ンが ケ┌W IﾗﾐゲﾗﾏW 450ｪ SW
a;ヴｷﾐｴ;く Eﾐデ?ﾗが ﾗ デﾗデ;ﾉ SW a;ヴｷﾐｴ; Iﾗﾐゲ┌ﾏｷSﾗ ヮWﾉ; IﾗﾐaWｷデ;ヴｷ; A ゲWヴ=ぎ

50 · 500︸ ︷︷ ︸
50 ┌ﾐｷS;SWゲ Iﾗﾏ 500ｪ I;S;

+ 30 · 400︸ ︷︷ ︸
30 ┌ﾐｷS;SWゲ Iﾗﾏ 400ｪ I;S;

+ 25 · 450︸ ︷︷ ︸
25 ┌ﾐｷS;SWゲ Iﾗﾏ 450ｪ I;S;

= 48250ｪ
︸ ︷︷ ︸

Tﾗデ;ﾉ SW a;ヴｷﾐｴ; ヮヴﾗS┌┣ｷS; ヮﾗヴ A

く
Bﾗﾏが Wﾐデ?ﾗ ﾃ= IﾗﾐゲWｪ┌ｷﾏﾗゲ IﾗﾏヮﾉWデ;ヴ ┌ﾏ Sﾗゲ Wゲヮ;Nﾗゲ S; デ;HWﾉ;が IﾗヴヴWデﾗい SWヴｷ; ﾗ I;ゲﾗぎ

ヱヱ
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CﾗﾐaWｷデ;ヴｷ; F;ヴｷﾐｴ; AI┎I;ヴ LWｷデW M;ﾐデWｷｪ; O┗ﾗゲ
A 48250

B

PWヴIWH; Wﾐデ?ﾗ ケ┌;ﾉ aﾗｷ ; ﾗヮWヴ;N?ﾗ ケ┌W g┣Wﾏﾗゲ ヮ;ヴ; WﾐIﾗﾐデヴ;ヴﾏﾗゲ WゲゲW ┗;ﾉﾗヴぎ ヮWｪ;ﾏﾗゲ I;S; WﾉWど
ﾏWﾐデﾗ S; ヮヴｷﾏWｷヴ; ﾉｷﾐｴ; S; ヮヴｷﾏWｷヴ; デ;HWﾉ; W ﾏ┌ﾉピヮﾉｷI;ﾏﾗゲ ヮWﾉ; ヮヴｷﾏWｷヴ; Iﾗﾉ┌ﾐ; S; ゲWｪ┌ﾐS; デ;HWﾉ;く

P;ヴ; a;Iｷﾉｷデ;ヴﾏﾗゲ ;ゲ Iﾗｷゲ;ゲが デヴ;ﾐゲaﾗヴﾏ;ヴWｷ I;S; ┌ﾏ; SWゲゲ;ゲ デ;HWﾉ;ゲ Wﾏ ﾏ;デヴｷ┣Wゲが ;ゲゲｷﾏ Iﾗﾏﾗ g┣Wど
ﾏﾗゲ ﾐﾗ ｷﾐｹIｷﾗ SWゲゲW I;ヮｹデ┌ﾉﾗく F;N;ﾏﾗゲ ｷゲゲﾗ Wﾐデ?ﾗぎ

CﾗﾐaWｷデ;ヴｷ; Bﾗﾉﾗ ピヮﾗ ヱ Bﾗﾉﾗ ピヮﾗ ヲ Bﾗﾉﾗ ピヮﾗ ン
A 50 ┌ﾐｷS;SWゲ 30 ┌ﾐｷS;SWゲ 25 ┌ﾐｷS;SWゲ
B 20 ┌ﾐｷS;SWゲ 20 ┌ﾐｷS;SWゲ 40 ┌ﾐｷS;SWゲ

→ X =

(

50 30 25

20 20 40

)

Cヴｷ;ﾏﾗゲ Wﾐデ?ﾗ ; ﾏ;デヴｷ┣ Xが ケ┌W Y ; ﾏ;デヴｷ┣ ケ┌W ﾐﾗゲ Sｷ┣ ;ゲ ┌ﾐｷS;SWゲ SW ヮヴﾗS┌N?ﾗく áｪﾗヴ; Iヴｷ;ヴWﾏﾗゲ ;
ﾏ;デヴｷ┣ Yが Iﾗﾏ ; ケ┌;ﾐピS;SW WゲヮWIｹgI; SW I;S; ヮヴﾗS┌デﾗぎ

Bﾗﾉﾗ F;ヴｷﾐｴ; AI┎I;ヴ LWｷデW M;ﾐデWｷｪ; O┗ﾗゲ
Tｷヮﾗ ヱ 500ｪ 200ｪ 500ﾏL 150ｪ 4

Tｷヮﾗ ヲ 400ｪ 100ｪ 300ﾏL 250ｪ 5

Tｷヮﾗ ン 450ｪ 150ｪ 600ﾏL 0ｪ 6

→ Y =









500 200 500 150 4

400 100 300 250 5

450 150 600 0 6









Eｷゲ ┌ﾏ; ┗ｷゲ?ﾗ ﾏWﾉｴﾗヴ SW ケ┌W ﾉｷﾐｴ; W ケ┌W Iﾗﾉ┌ﾐ; ﾏ┌ﾉピヮﾉｷI;ﾏﾗゲ ヮ;ヴ; ﾗHデWヴﾏﾗゲ ﾗ ヴWゲ┌ﾉデ;Sﾗ 48250ぎ

50 30 25

20 20 40









500 200 500 150 4

400 100 300 250 5

450 150 600 0 6

















PWヴIWH; Wﾐデ?ﾗ ケ┌W ゲW ケ┌ｷゲYゲゲWﾏﾗゲが ;ｪﾗヴ;が SWゲIﾗHヴｷヴ ; ケ┌;ﾐピS;SW SW ;N┎I;ヴ Iﾗﾐゲ┌ﾏｷS; ヮWﾉ; Iﾗﾐど
aWｷデ;ヴｷ;Aが H;ゲデ;ヴｷ; ﾏ┌ﾉピヮﾉｷI;ヴﾏﾗゲ ; ﾏWゲﾏ; ﾉｷﾐｴ; ヮWﾉ; Iﾗﾉ┌ﾐ; ゲWｪ┌ｷﾐデWぎ

50 30 25

20 20 40









500 200 500 150 4

400 100 300 250 5

450 150 600 0 6

















VWﾃ; ﾏ;ｷゲ WゲゲW I=ﾉI┌ﾉﾗが ヮ;ヴ; g┝;ヴﾏﾗゲ H;ゲデ;ﾐデW ﾗ IﾗﾐデW┎Sﾗぎ

50 · 200︸ ︷︷ ︸
50 ┌ﾐｷS;SWゲ Iﾗﾏ 200ｪ I;S;

+ 30 · 100︸ ︷︷ ︸
30 ┌ﾐｷS;SWゲ Iﾗﾏ 100ｪ I;S;

+ 25 · 150︸ ︷︷ ︸
25 ┌ﾐｷS;SWゲ Iﾗﾏ 150ｪ I;S;

= 16750ｪ
︸ ︷︷ ︸

Tﾗデ;ﾉ SW ;N┎I;ヴ ヮヴﾗS┌┣ｷSﾗ ヮﾗヴ A
く

CﾗﾏヮﾉWデ;ﾏﾗゲ Wﾐデ?ﾗ ﾏ;ｷゲ ┌ﾏ WﾉWﾏWﾐデﾗ S; デ;HWﾉ; gﾐ;ﾉぎ
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CﾗﾐaWｷデ;ヴｷ; F;ヴｷﾐｴ; AI┎I;ヴ LWｷデW M;ﾐデWｷｪ; O┗ﾗゲ
A 48250 16750

B

á ﾗヮWヴ;N?ﾗ ケ┌W Wゲデ;ﾏﾗゲ a;┣WﾐSﾗ Y ﾃ┌ゲデ;ﾏWﾐデW ; aﾗヴﾏ; SWﾏ┌ﾉピヮﾉｷI;ヴﾏﾗゲﾏ;デヴｷ┣Wゲく M┌ﾉピヮﾉｷI;ﾏﾗゲ
I;S; ﾉｷﾐｴ; S; ﾏ;デヴｷ┣ X ヮWﾉ;ゲ Iﾗﾉ┌ﾐ;ゲ S; ﾏ;デヴｷ┣ Yく

É Iﾉ;ヴﾗ ケ┌W ﾐ?ﾗ Iﾗﾐピﾐ┌;ヴWｷ a;┣WﾐSﾗ ｷゲゲﾗ ヮ;ヴ; I;S; WﾉWﾏWﾐデﾗが ﾏ;ゲ a;ヴWﾏﾗゲ ; ゲWｪ┌ｷヴ ┌ﾏ ヴWゲ┌ﾏﾗ SW
デﾗSﾗゲ ﾗゲ I=ﾉI┌ﾉﾗゲ ヴWゲデ;ﾐデWゲく PヴWWﾐIｴWヴWｷ ﾗ ヴWゲデ;ﾐデW S; デ;HWﾉ; Iﾗﾏ ┗;ヴｷ=┗Wｷゲ ｪWヴ;ｷゲ SW ﾏ;デヴｷ┣Wゲぎ

CﾗﾐaWｷデ;ヴｷ; F;ヴｷﾐｴ; AI┎I;ヴ LWｷデW M;ﾐデWｷｪ; O┗ﾗゲ
A 48250 16750 c13 c14 c15

B c21 c22 c23 c24 c25

J= WﾐIﾗﾐデヴ;ﾏﾗゲ ケ┌W c11 = 48250 W c12く WﾐIﾗﾐデヴ;ヴWﾏﾗゲ ;ｪﾗヴ; ﾗ ヴWゲデ;ﾐデW Sﾗゲ WﾉWﾏWﾐデﾗゲぎ

c13 = 50 · 500+ 30 · 300+ 25 · 600 = 49000.

c14 = 50 · 150+ 30 · 250+ 25 · 0 = 15000.

c15 = 50 · 4+ 30 · 5+ 25 · 6 = 500.

c21 = 20 · 500+ 20 · 400+ 40 · 450 = 36000.

c22 = 20 · 200+ 20 · 100+ 40 · 150 = 12000.

c23 = 20 · 500+ 20 · 300+ 40 · 600 = 40000.

c24 = 20 · 150+ 20 · 250+ 40 · 0 = 8000.

c25 = 20 · 4+ 20 · 5+ 40 · 6 = 420.

á デ;HWﾉ; gﾐ;ﾉ gI;が Wﾐデ?ﾗぎ

CﾗﾐaWｷデ;ヴｷ; F;ヴｷﾐｴ; AI┎I;ヴ LWｷデW M;ﾐデWｷｪ; O┗ﾗゲ
A 48250 16750 49000 15000 500

B 36000 12000 40000 8000 420

Dｷ┣Wﾏﾗゲ Wﾐデ?ﾗ ケ┌Wぎ

(

50 30 25

20 20 40

)

·









500 200 500 150 4

400 100 300 250 5

450 150 600 0 6









=

(

48250 16750 49000 15000 500

36000 12000 40000 8000 420

)

.

VWﾃ; Wﾐデ?ﾗ ケ┌W ; ﾏ┌ﾉピヮﾉｷI;N?ﾗ S;ゲ ﾉｷﾐｴ;ゲ S; ﾏ;デヴｷ┣ X Iﾗﾏ ;ゲ Iﾗﾉ┌ﾐ;ゲ S; ﾏ;デヴｷ┣ Y ヴWゲ┌ﾉデﾗ┌ ｷﾏWど
Sｷ;デ;ﾏWﾐデW ﾐﾗ ヮヴﾗI┌ヴ;Sﾗぎ ;ゲ ケ┌;ﾐピS;SWゲ SW I;S; ヮヴﾗS┌デﾗく D;ｹ ; ﾏﾗピ┗;N?ﾗ Sﾗ ヮﾗヴケ┌Z SWgﾐｷﾏﾗゲ ;
ﾏ┌ﾉピヮﾉｷI;N?ﾗ SWﾏ;デヴｷ┣Wゲ SWゲゲ; aﾗヴﾏ; デ?ﾗ I┌ヴｷﾗゲ;く TヴWｷﾐ;ヴWﾏﾗゲ H;ゲデ;ﾐデW Wゲゲ; aﾗヴﾏ; SWﾏ┌ﾉピヮﾉｷI;N?ﾗ
ﾐﾗゲ W┝WヴIｹIｷﾗゲく

ヱン
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(

50 30 25

20 20 40

)

·

⎛

⎜

⎜

⎝

500 200 500 150 4

400 100 300 250 5

450 150 600 0 6

⎞

⎟

⎟

⎠

=

(

48250 16750 49000 15000 500

36000 12000 40000 8000 420

)

.

X Y C X · Y = C

X 2× 3 Y 3× 5 C 2× 5

X2×3 · Y3×5 = C2×5.
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Am×n × Bp×q

n p m q

n = p

m× q

X2×3 · Y3×5 = C2×5.

Y · X

Y3×5 · X2×3.

5 �= 2
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���ふEEARどヲヰヰンぶ QUESTÃO ヱ

D;S;ゲ ;ゲ ﾏ;デヴｷ┣WゲA =

[

3 0

1 −4

]

W B =

[

2 1

−1 0

]

が Wﾐデ?ﾗA · B− B ·A Y ｷｪ┌;ﾉ ;ぎ

ふ;ぶ

[

0 0

0 0

]

ふHぶ

[

2 −3

5 0

]

ふIぶ

[

−1 7

9 1

]

ふSぶ

[

−3 1

2 7

]

Rぎ F;N;ﾏﾗゲ ;ゲ Iﾗﾐデ;ゲぎ

A · B− B ·A =

[

3 0

1 −4

]

·

[

2 1

−1 0

]

−

[

2 1

−1 0

]

·

[

3 0

1 −4

]

=

[

3 · 2+ 0 · (−1) 3 · 1+ 0 · 0
1 · 2+ (−4) · (−1) 1 · 1+ (−4) · 0

]

−

[

2 · 3+ 1 · 1 2 · 0+ 1 · (−4)

(−1) · 3+ 0 · 1 (−1) · 0+ 0 · (−4)

]

=

[

6 3

6 1

]

−

[

7 −4

−3 0

]

=

[

−1 7

9 1

]

.

G;H;ヴｷデﾗぎ C

���ふEEARどヲヰヰヴぶ QUESTÃO ヲ

SWﾃ; B ┌ﾏ; ﾏ;デヴｷ┣く SW

(

2 3

−5 −2

)

· B =

(

18

−23

)

が Wﾐデ?ﾗ ﾗ WﾉWﾏWﾐデﾗ b21 S; ﾏ;デヴｷ┣ B Y

ふ;ぶ 1く
ふHぶ 2く
ふIぶ 3く
ふSぶ 4く

ヱヶ

Ismael de Paula dos Santos, Italo Marinho Sá Barreto

Aula 00

Matemática II p/ Escolas de Aprendizes Marinheiros 2019 -  Com videoaulas - Pós-Edital

www.estrategiaconcursos.com.br



Rぎ N?ﾗ ゲ;HWﾏﾗゲ ; ﾗヴSWﾏ S; ﾏ;デヴｷ┣ B ;ｷﾐS;く Dｷｪ;ﾏﾗゲ ケ┌W ゲWﾃ;m× nく Eﾐデ?ﾗが ┗Wﾏﾗゲ ケ┌Wぎ

(

2 3

−5 −2

)

︸ ︷︷ ︸
2×2

· B︸︷︷︸
m×n

=

(

18

−23

)

︸ ︷︷ ︸
2×1

P;ヴ; ケ┌W ; ﾏ┌ﾉピヮﾉｷI;N?ﾗ ゲWﾃ; ヮﾗゲゲｹ┗Wﾉが Y ﾐWIWゲゲ=ヴｷﾗ ケ┌W ﾗ ﾐ┎ﾏWヴﾗ SW Iﾗﾉ┌ﾐ;ゲ SW B ゲWﾃ; ｷｪ┌;ﾉ ;ﾗ
ﾐ┎ﾏWヴﾗ SW ﾉｷﾐｴ;ゲ S; ﾏ;デヴｷ┣ 2× 2く Eﾐデ?ﾗm = 2く Vｷゲデﾗ ケ┌W ; ﾏ;デヴｷ┣ ヴWゲ┌ﾉデ;ﾐデW aﾗｷ S; ﾗヴSWﾏ 2× 1が
デWﾏﾗゲ ケ┌W n = 1く Eﾐデ?ﾗ B Y S; ﾗヴSWﾏ 2× 1く áｪﾗヴ;が a;N;ﾏﾗゲ ﾗゲ I=ﾉI┌ﾉﾗゲ ヮ;ヴ; WﾐIﾗﾐデヴ=どﾉ;ぎ

(

2 3

−5 −2

)

·

(

x

y

)

=

(

18

−23

)

(

2x+ 3y

−5x− 2y

)

=

(

18

−23

)

.

áﾉｷﾐｴ;ﾐSﾗ ﾗ ゲｷゲデWﾏ;ぎ

{
2x+ 3y = 18

−5x− 2y = −23

M┌ﾉピヮﾉｷI;ﾐSﾗ ; ヮヴｷﾏWｷヴ; Wケ┌;N?ﾗ ヮﾗヴ 2 W ; ゲWｪ┌ﾐS; ヮﾗヴ 3ぎ

{
4x+ 6y = 36

−15x− 6y = −69

Sﾗﾏ;ﾐSﾗ ;ゲ S┌;ゲ Wケ┌;NﾛWゲが デWﾏﾗゲぎ

4x− 15x = 36− 69

−11x = −33

x = 3.

D;ｹが ゲ┌Hゲピデ┌ｷﾐSﾗ ﾐ; ヮヴｷﾏWｷヴ; Wケ┌;N?ﾗ Sﾗ ゲｷゲデWﾏ;ぎ

2x+ 3y = 18

2 · 3+ 3y = 18

6+ 3y = 18

3y = 12

y = 4.
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b21 B 4

(A · B) ·C = A · (B ·C)

(A+ B) ·C = A ·C+ B ·C

A · (B+C) = A · B+A ·C

λ · (A · B) = (λ ·A) · B λ ∈ R

I A · I = I ·A = A

A B

A·B = B·A A·B = 0

0 A B

⎛

⎜

⎜

⎝

1 0 0

0 0 0

0 0 0

⎞

⎟

⎟

⎠

·

⎛

⎜

⎜

⎝

0 0 0

0 1 0

0 0 1

⎞

⎟

⎟

⎠

=

⎛

⎜

⎜

⎝

0 0 0

0 0 0

0 0 0

⎞

⎟

⎟

⎠
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ヲくヰ CÛ̇þþËÁËæ̇ßî°þ -° â̇šúË7°þ ° æ̊Ûæ Ûê -° â̇šúË7 Ëã6°úþ̇

ヲくヱ CÛ̇þþËÁËæ̇ßî°þ -° â̇šúË7°þ

V;ﾏﾗゲ ;ｪﾗヴ; <ゲ Iﾉ;ゲゲｷgI;NﾛWゲ SW ﾏ;デヴｷ┣Wゲ ふケ┌W ゲ?ﾗ Wﾏ ｪヴ;ﾐSW ﾐ┎ﾏWヴﾗが Wﾐデ?ﾗが ゲｷﾐデ;どゲW ﾉｷ┗ヴW ヮ;ヴ;
a;┣Wヴ ヴWゲ┌ﾏﾗゲ ヮﾗヴ Iﾗﾐデ; ヮヴﾙヮヴｷ;が ;ﾉYﾏ Sﾗ ケ┌W デW S;ヴWﾏﾗゲ Wﾏ ゲWｪ┌ｷS;ぶく

D┌ヴ;ﾐデW ; ﾐﾗゲゲ; ﾉｷゲデ; SW Iﾉ;ゲゲｷgI;NﾛWゲが SWｷ┝Wﾏﾗゲ Iﾉ;ヴﾗ ケ┌Wm ヴWヮヴWゲWﾐデ;ヴ= ; ケ┌;ﾐピS;SW SW ﾉｷﾐｴ;ゲ
S; ﾏ;デヴｷ┣ W n ; ケ┌;ﾐピS;SW SW Iﾗﾉ┌ﾐ;ゲく T;ゲﾏHYﾏ Y ｷﾏヮﾗヴデ;ﾐデW ﾉWﾏHヴ;ヴﾏﾗゲ ケ┌W ; aﾗヴﾏ; ｪWヴ;ﾉ Sﾗ
デWヴﾏﾗ SW ┌ﾏ; ﾏ;デヴｷ┣ Y aijが Iﾗﾏ i ヴWヮヴWゲWﾐデ;ﾐSﾗ ; ﾉｷﾐｴ; ; ケ┌W ヮWヴデWﾐIW ;ケ┌WﾉW WﾉWﾏWﾐデﾗが W j ヴWヮヴWど
ゲWﾐデ;ﾐSﾗ ; Iﾗﾉ┌ﾐ;く V;ﾏﾗゲ ﾉ= Wﾐデ?ﾗく áﾐデWゲ SW ケ┌;ﾉケ┌Wヴ Iﾗｷゲ;が SWﾏﾗゲ ┌ﾏ; ﾗﾉｴ;S; ﾐ; aﾗヴﾏ; ｪWヴ;ﾉ SW
┌ﾏ; ﾏ;デヴｷ┣ ケ┌;ﾉケ┌Wヴぎ

Am×n =



















a11 a12 a13 . . . a1n

a21 a22 a23 . . . a2n

a31 a32 a33 . . . a3n

くくく くくく くくく く く く くくく
am1 am2 am3 . . . amn



















.

áIｷﾏ; ┗Wﾏﾗゲ ┌ﾏ; aﾗヴﾏ; ゲ┌ヮWヴ a;ﾏﾗゲ; SW ┌ﾏ; ﾏ;デヴｷ┣ ケ┌;ﾉケ┌Wヴぎ ; ゲ┌; aﾗヴﾏ; ｪWヴ;ﾉく VWﾃ; ケ┌W ｴ=
m · n WﾉWﾏWﾐデﾗゲ SWﾐデヴﾗ SWゲゲ; ﾏ;デヴｷ┣ ふ┗ｷゲデﾗ ケ┌W Wﾉ; ヮﾗゲゲ┌ｷ m ﾉｷﾐｴ;ゲ W n Iﾗﾉ┌ﾐ;ゲぶく É ; ヮ;ヴピヴ SWゲゲ;
ﾏ;デヴｷ┣ ケ┌W IﾗﾏWN;ヴWﾏﾗゲ ; a;ﾉ;ヴ ゲﾗHヴW ;ゲ Iﾉ;ゲゲｷgI;NﾛWゲ ﾏ;ｷゲ ｷﾏヮﾗヴデ;ﾐデWゲ SW ﾏ;デヴｷ┣Wゲく Sｷｪ;ﾏﾗゲぁ

M;デヴｷ┣Wゲ ヴWデ;ﾐｪ┌ﾉ;ヴWゲ

S?ﾗ ﾏ;デヴｷ┣Wゲ Wﾏ ケ┌W ; ケ┌;ﾐピS;SW SW ﾉｷﾐｴ;ゲ Y SｷaWヴWﾐデW S; ケ┌;ﾐピS;SW SW Iﾗﾉ┌ﾐ;ゲ ふｷゲデﾗ Yが Wﾏ ケ┌W
m ̸= nぶく VWﾃ;ﾏﾗゲ ;ﾉｪ┌ﾐゲ W┝Wﾏヮﾉﾗゲぎ

(

1

7

)

︸ ︷︷ ︸
m=2,n=1

,









1 1

1 1

2 3









︸ ︷︷ ︸
m=3,n=2

,

(

7 14 21

28 35 42

)

︸ ︷︷ ︸
m=2,n=3

.

áゲ ﾏ;デヴｷ┣Wゲ ヴWデ;ﾐｪ┌ﾉ;ヴWゲ ゲ?ﾗ ﾏ;デヴｷ┣Wゲ ケ┌W ﾐ?ﾗ ゲ?ﾗ ケ┌;Sヴ;S;ゲく VWヴWﾏﾗゲ ; ゲWｪ┌ｷヴ ﾗ ケ┌W ┗Wﾏ ; ゲWヴ
┌ﾏ; ﾏ;デヴｷ┣ ケ┌;Sヴ;S;く
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m = n

(

1
)

︸︷︷︸
m=1,n=1

,

⎛

⎜

⎜

⎝

1 1 1

1 1 7

4 5 6

⎞

⎟

⎟

⎠

︸ ︷︷ ︸
m=3,n=3

,

(

8 16

24 32

)

︸ ︷︷ ︸
m=2,n=2

.

An×n
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An n

n

A (A)

tr(A) = a11 + a22 + a33 + . . .+ ann

4 × 4

A4 =

⎛

⎜

⎜

⎜

⎜

⎝

a11 a12 a13 a14

a21 a22 a23 a24

a31 a32 a33 a34

a41 a42 a43 a44

⎞

⎟

⎟

⎟

⎟

⎠

.

a11, a22, a33 a44

i = j

a14, a23, a32 a41

1 + j

4

a14 → i+ j = 1+ 4 = 5

a23 → i+ j = 2+ 3 = 5

a32 → i+ j = 3+ 2 = 5

a41 → i+ j = 4+ 1 = 5

5 4

i j
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n

i = j

i + j = n + 1

[aij] aij = 0 i �= j

i = j

i �= j

⎛

⎝

−4 0

0
1

2

⎞

⎠ ,

⎛

⎜

⎜

⎜

⎝

π 0 0

0 −

√
3

7
0

0 0 0

⎞

⎟

⎟

⎟

⎠

,

⎛

⎜

⎜

⎝

0 0 0

0 0 0

0 0 0

⎞

⎟

⎟

⎠

,

⎛

⎜

⎜

⎜

⎜

⎝

−
√
2 0 0 0

0 1+
√
3 0 0

0 0 −12 0

0 0 0 1

⎞

⎟

⎟

⎟

⎟

⎠
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[aij]

{
aij = 0 i �= j;

aij = k i = j, k ∈ R.

(

−4 0

0 −4

)

,

⎛

⎜

⎜

⎝

π 0 0

0 π 0

0 0 π

⎞

⎟

⎟

⎠

,

⎛

⎜

⎜

⎝

0 0 0

0 0 0

0 0 0

⎞

⎟

⎟

⎠

,

⎛

⎜

⎜

⎜

⎜

⎝

√
2 0 0 0

0
√
2 0 0

0 0
√
2 0

0 0 0
√
2

⎞

⎟

⎟

⎟

⎟

⎠

k = −4 k = π k = 0 k =
√
2

A k = 7

5

A =

⎛

⎜

⎜

⎜

⎜

⎜

⎜

⎜

⎝

7 0 0 0 0

0 7 0 0 0

0 0 7 0 0

0 0 0 7 0

0 0 0 0 7

⎞

⎟

⎟

⎟

⎟

⎟

⎟

⎟

⎠

.

k = 1
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[aij]

{
aij = 0 i �= j;

aij = 1 i = j.

I In n 1

1

δ12 0

1 �= 2

I

In = [aij]n×n aij = δij

I2×2

I2 =

(

a11 a12

a21 a22

)

=

(

δ11 δ12

δ21 δ22

)

δ11 = 1 i = j

δ12 = 0 i �= j

δ21 = 0 i �= j

δ22 = 1 i = j
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I2 =

(

1 0

0 1

)

.

(

1 0

0 1

)

,

⎛

⎜

⎜

⎝

1 0 0

0 1 0

0 0 1

⎞

⎟

⎟

⎠

,

⎛

⎜

⎜

⎜

⎜

⎝

1 0 0 0

0 1 0 0

0 0 1 0

0 0 0 1

⎞

⎟

⎟

⎟

⎟

⎠

.

aij = 0 i < j.

A =

⎛

⎜

⎜

⎝

1 0 0

2 3 0

4 5 6

⎞

⎟

⎟

⎠

.

i < j a12, a13 a23

(

8 0

−12 1

)

,

⎛

⎜

⎜

⎝

7 0 0

0 −3 0

−1 π
√
3

⎞

⎟

⎟

⎠

,

⎛

⎜

⎜

⎜

⎜

⎝

√
2 0 0 0

−1 −17 0 0

0 −1 2 0

−1 −2 −3
√
2

⎞

⎟

⎟

⎟

⎟

⎠

.
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aij = 0 i > j.

A =

⎛

⎜

⎜

⎝

1 2 3

0 4 5

0 0 6

⎞

⎟

⎟

⎠

.

i > j a21, a31 a32

(

8 1

0 1

)

,

⎛

⎜

⎜

⎝

6 −1 18

0 −3 0

0 0
√
3

⎞

⎟

⎟

⎠

,

⎛

⎜

⎜

⎜

⎜

⎝

√
2 −1 0 −4

0 −17 0 17

0 0 −π 1

0 0 0
√
2

⎞

⎟

⎟

⎟

⎟

⎠

.

m = 1

(

1 2 3
)

,
(

−4
√
2
)

,
(

−
7

5

√
5 π 2

)

.

n = 1

Ismael de Paula dos Santos, Italo Marinho Sá Barreto

Aula 00

Matemática II p/ Escolas de Aprendizes Marinheiros 2019 -  Com videoaulas - Pós-Edital

www.estrategiaconcursos.com.br



⎛

⎜

⎜

⎜

⎜

⎜

⎜

⎜

⎝

1

2

3

4

5

⎞

⎟

⎟

⎟

⎟

⎟

⎟

⎟

⎠

,

⎛

⎜

⎜

⎝

π

−4

5

⎞

⎟

⎟

⎠

,

(

−
√
2

4

)

,

⎛

⎜

⎜

⎜

⎜

⎜

⎝

1

2
−2

0

−7

⎞

⎟

⎟

⎟

⎟

⎟

⎠

.

A At AT

A =

(

1 2 3

4 5 6

)

At A

At =

⎛

⎜

⎜

⎝

1 4

2 5

3 6

⎞

⎟

⎟

⎠

.

A At

A At

[aij]m×n [aji]n×m.

(At)t = A
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A =

⎛

⎜

⎜

⎜

⎜

⎝

7 2 1 3

0 4 0 6

0 0 8 9

0 0 0 5

⎞

⎟

⎟

⎟

⎟

⎠

︸ ︷︷ ︸

At =

⎛

⎜

⎜

⎜

⎜

⎝

7 0 0 0

2 4 0 0

1 0 8 0

3 6 9 5

⎞

⎟

⎟

⎟

⎟

⎠

︸ ︷︷ ︸

n n

A =

⎛

⎜

⎜

⎝

2 3 5

7 11 13

17 19 23

⎞

⎟

⎟

⎠

︸ ︷︷ ︸
3

At =

⎛

⎜

⎜

⎝

2 7 17

3 11 19

5 13 23

⎞

⎟

⎟

⎠

︸ ︷︷ ︸
3

.

(A± B)t = At ± Bt.

(k ·A)t = k ·At, k ∈ R.

(A · B)t = Bt ·At.

(A) = (At).
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i j i = j

Ap p A ·A ·A · . . . ·A︸ ︷︷ ︸
p

A

(Ap)t = (At)p.

A At = A.

A m × n At n ×m

A = At m = n

A =

⎛

⎜

⎜

⎝

−7 4 1

4 12 −3

1 −3 π

⎞

⎟

⎟

⎠

A At =

⎛

⎜

⎜

⎝

−7 4 1

4 12 −3

1 −3 π

⎞

⎟

⎟

⎠

A
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A At = −A.

A =

⎛

⎜

⎜

⎝

0 −7
√
2

7 0 −5

−
√
2 5 0

⎞

⎟

⎟

⎠

A At =

⎛

⎜

⎜

⎝

0 7 −
√
2

−7 0 5
√
2 −5 0

⎞

⎟

⎟

⎠

aij = 0.

A B A · B = B ·A

A =

(

2 3

1 4

)

B =

(

1 12

4 9

)

A · B

A · B =

(

2 3

1 4

)

·

(

1 12

4 9

)

=

(

2 · 1+ 3 · 4 2 · 12+ 3 · 9
1 · 1+ 4 · 4 1 · 12+ 4 · 9

)

=

(

14 51

17 48

)

.

B ·A
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B ·A =

(

1 12

4 9

)

·

(

2 3

1 4

)

=

(

1 · 2+ 12 · 1 1 · 3+ 12 · 4
4 · 2+ 9 · 1 4 · 3+ 9·

)

=

(

14 51

17 48

)

.

VWﾃ; ケ┌WA · B = B ·Aが Wが ヮﾗヴデ;ﾐデﾗが WゲゲW ヮ;ヴ SW ﾏ;デヴｷ┣Wゲ Y Iﾗﾏ┌デ;ピ┗ﾗく

M;デヴｷ┣Wゲ ;ﾐピIﾗﾏ┌デ;ピ┗;ゲ

S?ﾗ ﾏ;デヴｷ┣WゲA W B デ;ｷゲ ケ┌WA · B = −B ·Aく

M;デヴｷ┣Wゲ ｷﾐ┗ﾗﾉ┌ピ┗;ゲ

Uﾏ; ﾏ;デヴｷ┣ ゲWヴ= Sｷデ; ｷﾐ┗ﾗﾉ┌ピ┗; ケ┌;ﾐSﾗ A2 = Iが ｷゲデﾗ Yが ケ┌;ﾐSﾗ ﾗ ゲW┌ ケ┌;Sヴ;Sﾗ aﾗｷ ｷｪ┌;ﾉ < ﾏ;デヴｷ┣
ｷSWﾐピS;SWく VWﾃ; ;H;ｷ┝ﾗ ┌ﾏ W┝Wﾏヮﾉﾗく

SWﾃ;A =

(

4 −1

15 −4

)

く C;ﾉI┌ﾉWﾏﾗゲA2ぎ

A2 =

(

4 −1

15 −4

)

·

(

4 −1

15 −4

)

=

(

4 · 4+ (−1) · 15 4 · (−1) + (−1) · (−4)

15 · 4+ (−4) · 15 15 · (−1) + (−4) · (−4)

)

=

(

1 0

0 1

)

.

M;デヴｷ┣ ﾐｷﾉヮﾗデWﾐデW

Uﾏ; ﾏ;デヴｷ┣ ゲWヴ= Sｷデ; ﾐｷﾉヮﾗデWﾐデW ケ┌;ﾐSﾗ Ap = 0 ヮ;ヴ; ;ﾉｪ┌ﾏ p ﾐ;デ┌ヴ;ﾉが ﾗﾐSW 0 Y ┌ﾏ; ﾏ;デヴｷ┣ ﾐ┌ﾉ;く O
ﾏWﾐﾗヴ p ヮ;ヴ; ﾗ ケ┌;ﾉ ｷゲゲﾗ ;IﾗﾐデWIW Y Iｴ;ﾏ;Sﾗ SW ｹﾐSｷIW S; ﾏ;デヴｷ┣ ﾐｷﾉヮﾗデWﾐデWく VWﾃ;ﾏﾗゲ ┌ﾏ W┝Wﾏヮﾉﾗく

SWﾃ;A =









1 1 3

5 2 6

−2 −1 −3









く N?ﾗ WaWデ┌;ヴWｷ ;ケ┌ｷが ﾏ;ゲ ヮﾗSWどゲW ┗WヴｷgI;ヴ ケ┌Wぎ

ンヱ
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A ·A = A2 =

⎛

⎜

⎜

⎝

1 1 3

5 2 6

−2 −1 −3

⎞

⎟

⎟

⎠

·

⎛

⎜

⎜

⎝

1 1 3

5 2 6

−2 −1 −3

⎞

⎟

⎟

⎠

=

⎛

⎜

⎜

⎝

0 0 0

3 3 9

−1 −1 −3

⎞

⎟

⎟

⎠

.

A3

A3 = A ·A2 =

⎛

⎜

⎜

⎝

1 1 3

5 2 6

−2 −1 −3

⎞

⎟

⎟

⎠

·

⎛

⎜

⎜

⎝

0 0 0

3 3 9

−1 −1 −3

⎞

⎟

⎟

⎠

=

⎛

⎜

⎜

⎝

0 0 0

0 0 0

0 0 0

⎞

⎟

⎟

⎠

.

A 3
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A A−1 A ·A−1 = A−1 ·A = I.

���

A =

(

5 2

7 3

)

A A−1

A ·A−1 = I A

A−1 I

A−1

A−1 =

(

a b

c d

)

.

A ·A−1 = I

(

5 2

7 3

)

·

(

a b

c d

)

=

(

1 0

0 1

)

(

5a+ 2c 5b+ 2d

7a+ 3c 7b+ 3d

)

=

(

1 0

0 1

)

{
5a+ 2c = 1

7a+ 3c = 0

{
5b+ 2d = 0

7b+ 3d = 1

{
15a+ 6c = 3

−14a− 6c = 0

{
15b+ 6d = 0

−14b− 6d = −2
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15a− 14a = 3 15b− 14b = −2

a = 3 b = −2

7a+ 3c = 0 5b+ 2d = 0

7 · 3+ 3c = 0 5 · (−2) + 2d = 0

21+ 3c = 0 −10+ 2d = 0

3c = −21 2d = 10

c = −7 d = 5.

A−1 =

(

3 −2

−7 5

)

A ·A−1 A−1 ·A

A

A−1

(A · B)−1 = B−1 ·A−1.

(A−1)−1 = A.
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(At)−1 = (A−1)t.

(k ·A)−1 =
1

k
·A−1.

A =

⎛

⎜

⎝

1

2
−

√
3

2√
3

2

1

2

⎞

⎟

⎠

A · B = I B ·A = I A = B−1 B = A−1

A · B = C A = C · B−1 B = A−1 ·C

A B A−1 B−1
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���ふEEARどヲヰヰヱぶ QUESTÃO ヴ

N; ヴWゲﾗﾉ┌N?ﾗ S; Wケ┌;N?ﾗ ﾏ;デヴｷIｷ;ﾉ









1 −1 0

4 −1 1

0 −3 0









·









x

y

z









=









1

2

0









が ﾗ ┗;ﾉﾗヴ SW x+ y+ z Y

ふ;ぶ −2

ふHぶ 1
ふIぶ −1

ふSぶ 0

Rぎ PWｪ;ﾏﾗゲ ｷﾐｷIｷ;ﾉﾏWﾐデW ; ヮヴｷﾏWｷヴ; ﾉｷﾐｴ; S; ﾏ;デヴｷ┣ < Wゲケ┌WヴS; W ﾏ┌ﾉピヮﾉｷI;ﾏﾗどﾐ; ヮWﾉ; ヮヴｷﾏWｷヴ;
Iﾗﾉ┌ﾐ; S; ﾏ;デヴｷ┣ < SｷヴWｷデ; ふ┗Wﾃ; ケ┌W Wゲゲ; Iﾗﾉ┌ﾐ; Y ┎ﾐｷI;が ┗ｷゲデﾗ ケ┌W ゲW デヴ;デ; SW ┌ﾏ; ﾏ;デヴｷ┣どIﾗﾉ┌ﾐ;ぶぎ

á ヮヴｷﾏWｷヴ; ﾉｷﾐｴ; ゲW デﾗヴﾐ; Wﾐデ?ﾗぎ









1 · x+ (−1) · y+ 0 · z








=









x− y








Cﾉ;ヴﾗ Wﾐデ?ﾗ ケ┌W ; ゲWｪ┌ﾐS; ﾉｷﾐｴ; ゲWヴ= aﾗヴﾏ;S; ヮWﾉﾗ ヮヴﾗS┌デﾗ S; ヮヴｷﾏWｷヴ; ﾉｷﾐｴ; S; ﾏ;デヴｷ┣ < Wゲケ┌WヴS;
Iﾗﾏ ; ヮヴｷﾏWｷヴ; Iﾗﾉ┌ﾐ; S; ﾏ;デヴｷ┣ < SｷヴWｷデ;が ;ゲゲｷﾏ Iﾗﾏﾗ ; デWヴIWｷヴ; ﾉｷﾐｴ;ぎ

ンヶ
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1 · x+ (−1) · y+ 0 · z
4 · x+ (−1) · y+ 1 · z
0 · x+ (−3) · y+ 0 · z









=









x− y

4x− y+ z

−3y









=









1

2

0









.

VWﾃ; Wﾐデ?ﾗ ; aﾗヴﾏ;N?ﾗ SW ┌ﾏ ゲｷゲデWﾏ; SW Wケ┌;NﾛWゲぎ






x− y = 1

4x− y+ z = 2

−3y = 0

D; ┎ﾉピﾏ; Wケ┌;N?ﾗぎ

−3y = 0

y = 0.

áｪﾗヴ;が < ヮヴｷﾏWｷヴ; Wケ┌;N?ﾗぎ

x− y = 1

x− 0 = 1

x = 1.

Pﾗヴ gﾏが < ゲWｪ┌ﾐS; Wケ┌;N?ﾗぎ

4x− y+ z = 2

4 · 1− 0+ z = 2

4+ z = 2

z = 2− 4

z = −2.

Pﾗヴデ;ﾐデﾗ x+ y+ z = 1+ 0+ (−2) = −1く

G;H;ヴｷデﾗぎ C

ンΑ
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���ふEEARどヲヰヰヲぶ QUESTÃO ヵ

O ヮ;ヴ (x, y)が ゲﾗﾉ┌N?ﾗ S; Wケ┌;N?ﾗ ﾏ;デヴｷIｷ;ﾉ

(

x −4

x2 y

)

·

(

x 2

y 1

)

=

(

13 2x− 4

x3 + y2 8

)

Y

ふ;ぶ (6,±
√
3)

ふHぶ (±
√
5,−2)

ふIぶ

(

±
√

1

2
,−5

)

ふSぶ
(

−
7

3
,
4

5

)

Rぎ F;N;ﾏﾗゲ ﾗゲ I=ﾉI┌ﾉﾗゲぎ

(

x −4

x2 y

)

·

(

x 2

y 1

)

=

(

x · x+ (−4) · y x · 2+ (−4) · 1
x2 · x+ y · y x2 · 2+ y · 1

)

=

(

x2 − 4y 2x− 4

x3 + y2 2x2 + y

)

O ヮヴﾗHﾉWﾏ; ﾐﾗゲ Sｷ┣ ﾗ ヴWゲ┌ﾉデ;Sﾗ SWゲゲW ヮヴﾗS┌デﾗく Cﾗﾏヮ;ヴWﾏﾗゲ Iﾗﾏ WゲゲW ヴWゲ┌ﾉデ;Sﾗぎ

(

x2 − 4y 2x− 4

x3 + y2 2x2 + y

)

=

(

13 2x− 4

x3 + y2 8

)

.

Pﾗヴ Iﾗﾏヮ;ヴ;N?ﾗ ﾗHデWﾏﾗゲ ケ┌Wぎ

{
x2 − 4y = 13

2x2 + y = 8

M┌ﾉピヮﾉｷI;ﾐSﾗ ; ヮヴｷﾏWｷヴ; Wケ┌;N?ﾗ デﾗS; ヮﾗヴ −2が デWﾏﾗゲぎ

{
−2x2 + 8y = −26

2x2 + y = 8

Sﾗﾏ;ﾐSﾗ ;ゲ S┌;ゲ Wケ┌;NﾛWゲぎ

9y = −26+ 8

9y = −18

y = −2.

ンΒ
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PWヴIWH; ケ┌W ゲﾙ Wゲゲ; ｷﾐaﾗヴﾏ;N?ﾗ ﾃ= Y ゲ┌gIｷWﾐデW ヮ;ヴ; ﾏ;デ;ヴﾏﾗゲ ; ケ┌Wゲデ?ﾗが IﾗヴヴWデﾗい á ┎ﾐｷI; ﾗヮN?ﾗ
ヮﾗゲゲｹ┗Wﾉ Y ; Bく M;ゲ WﾐIﾗﾐデヴWﾏﾗゲ x デ;ﾏHYﾏぎ

2 · x2 + y = 8

2 · x2 + (−2) = 8

2 · x2 = 8+ 2

2 · x2 = 10

x2 = 5

x = ±
√
5.

á ゲﾗﾉ┌N?ﾗ Yが Wﾐデ?ﾗぎ (±
√
5,−2)く

G;H;ヴｷデﾗぎ B

���ふEEARどヲヰヰヲぶ QUESTÃO ヶ

O WﾉWﾏWﾐデﾗ X3,2 S; ﾏ;デヴｷ┣ ゲﾗﾉ┌N?ﾗ S; Wケ┌;N?ﾗ ﾏ;デヴｷIｷ;ﾉ 3 · X+









1 1

2 4

6 8









=









10 4

2 16

0 8









Y

ふ;ぶ 0
ふHぶ −2

ふIぶ 3
ふSぶ 1

Rぎ B;ゲデ; ヴWゲﾗﾉ┗Wヴﾏﾗゲ ; Wケ┌;N?ﾗぎ

ンΓ
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3 · X+









1 1

2 4

6 8









=









10 4

2 16

0 8









3 · X =









10 4

2 16

0 8









−









1 1

2 4

6 8









3 · X =









10− 1 4− 1

2− 2 16− 4

0− 6 8− 8









3 · X =









9 3

0 12

−6 0









X =













9

3

3

3
0

3

12

3
−6

3

0

3













=









3 1

0 4

−2 0









.

VWﾏﾗゲ Wﾐデ?ﾗ ケ┌W ﾗ WﾉWﾏWﾐデﾗ X3,2 Y ﾗ WﾉWﾏWﾐデﾗ 0く

G;H;ヴｷデﾗぎ A

���ふEEARどヲヰヰヲぶ QUESTÃO Α

D;S;ゲ ;ゲ ﾏ;デヴｷ┣WゲA =









5 0 −3

1 −2 1

0 0 −1









W B =









1 −1

0 3

2 4









が ﾗ WﾉWﾏWﾐデﾗ c12 S; ﾏ;デヴｷ┣ C = A · B Y

ふ;ぶ −17

ふHぶ 7
ふIぶ −3

ふSぶ 3

ヴヰ
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Rぎ N?ﾗ ヮヴWIｷゲ;ﾏﾗゲ SW a;デﾗ ヴWゲﾗﾉ┗Wヴ ; ﾏ┌ﾉピヮﾉｷI;N?ﾗく B;ゲデ; ﾐﾗゲ ヴWIﾗヴS;ヴﾏﾗゲ SW ケ┌Wぎ

c12 = a11 · b12 + a12 · b22 + a13 · b32

= 5 · (−1) + 0 · 3+ (−3) · 4

= −5+ 0− 12

= −17.

G;H;ヴｷデﾗぎ A

���ふEEARどヲヰヰンぶ QUESTÃO Β

SWﾐSﾗ

(

2 x

y −3

)

·

(

4

−5

)

=

(

−7

3

)

が ﾗゲ ┗;ﾉﾗヴWゲ SW x W y ﾐ; ﾏ;デヴｷ┣ ;Iｷﾏ; ゲ?ﾗが ヴWゲヮWIピ┗;ﾏWﾐデWが

ふ;ぶ 3 W−3

ふHぶ −3 W 3
ふIぶ 9

2
W−3

ふSぶ −3 W 9

2

Rぎ EaWデ┌;ﾐSﾗ ; ﾏ┌ﾉピヮﾉｷI;N?ﾗぎ

(

2 x

y −3

)

·

(

4

−5

)

=

(

2 · 4+ x · (−5)

y · 4+ (−3) · (−5)

)

=

(

8− 5x

4y+ 15

)

O ヮヴﾗHﾉWﾏ; ﾐﾗゲ ｷﾐaﾗヴﾏ; ケ┌W WゲゲW ヴWゲ┌ﾉデ;Sﾗ Y ｷｪ┌;ﾉ ;

(

−7

3

)

き ﾉﾗｪﾗぎ

{
8− 5x = −7

4y+ 15 = 3

D; ヮヴｷﾏWｷヴ; Wケ┌;N?ﾗぎ

ヴヱ
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8− 5x = −7

−5x = −7− 8

−5x = −15

x = 3.

D; ゲWｪ┌ﾐS; Wケ┌;N?ﾗぎ

4y+ 15 = 3

4y = 3− 15

4y = −12

y = −3.

Oゲ ┗;ﾉﾗヴWゲ SW x W y ゲ?ﾗが Wﾐデ?ﾗが ヴWゲヮWIピ┗;ﾏWﾐデWが 3 W−3く

G;H;ヴｷデﾗぎ A

���ふEEARどヲヰヰヴぶ QUESTÃO Γ

CﾗﾐゲｷSWヴW ;ゲ ﾏ;デヴｷ┣WゲA =

(

1 −1

2 0

)

が W B =

(

2 1

0 1

)

W C =

(

1 1

1 1

)

く Eﾐデ?ﾗAB+C Y ｷｪ┌;ﾉ ;

ふ;ぶ

(

3 0

1 1

)

ふHぶ

(

3 1

5 3

)

ふIぶ

(

3 5

1 3

)

ふSぶ

(

−1 1

2 1

)

Rぎ MﾗﾐデWﾏﾗゲ ﾗ I=ﾉI┌ﾉﾗ ヮWSｷSﾗぎ

AB+C =

(

1 −1

2 0

)

·

(

2 1

0 1

)

+

(

1 1

1 1

)

ヴヲ
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AB+C =

(

1 · 2+ (−1) · 0 1 · 1+ (−1) · 1
2 · 2+ 0 · 0 2 · 1+ 0 · 1

)

+

(

1 1

1 1

)

=

(

2 0

4 2

)

+

(

1 1

1 1

)

=

(

3 1

5 3

)

.

G;H;ヴｷデﾗぎ B

���ふEEARどヲヰヰヵぶ QUESTÃO ヱヰ

A =

[

1 2

0 1

]

W B =

[

x y

0 1

]

ゲ?ﾗ S┌;ゲ ﾏ;デヴｷ┣Wゲ ケ┌W Iﾗﾏ┌デ;ﾏ ゲWが W ゲﾗﾏWﾐデW ゲWが

ふ;ぶ x = 2 W y = 1く
ふHぶ x = 1 W y = 2く
ふIぶ x = 1く
ふSぶ x = 2く

Rぎ P;ヴ; ケ┌W S┌;ゲ ﾏ;デヴｷ┣WゲA W B Iﾗﾏ┌デWﾏが H;ゲデ; ケ┌WA · B = B ·Aく Eﾐデ?ﾗが ;ヴﾏWﾏﾗゲ ﾗゲ I=ﾉI┌ﾉﾗゲぎ

[

1 2

0 1

]

·

[

x y

0 1

]

=

[

x y

0 1

]

·

[

1 2

0 1

]

[

1 · x+ 2 · 0 1 · y+ 2 · 1
0 · x+ 1 · 0 0 · y+ 1 · 1

]

=

[

x · 1+ y · 0 x · 2+ y · 1
0 · 1+ 1 · 0 0 · 2+ 1 · 1

]

[

x y+ 2

0 1

]

=

[

x 2x+ y

0 1

]

VWﾏﾗゲ Wﾐデ?ﾗ ケ┌W ヮ;ヴ; ケ┌W ;ゲ ﾏ;デヴｷ┣Wゲ ゲWﾃ;ﾏ ｷｪ┌;ｷゲ H;ゲデ; ケ┌W y+ 2 = 2x+ yく DWゲWﾐ┗ﾗﾉ┗WﾐSﾗぎ

y+ 2 = 2x+ y

2 = 2x

x = 1.
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B;ゲデ; Wﾐデ?ﾗ x = 1く

G;H;ヴｷデﾗぎ C

���ふEEARどヲヰヰヵぶ QUESTÃO ヱヱ

S;HWﾐSﾗどゲW ケ┌WM+N =

[

1 2

3 4

]

WM−N =

[

1 0

0 0

]

が ; ﾏ;デヴｷ┣N Y ｷｪ┌;ﾉ ;ぎ

ふ;ぶ





1 1
3

2
2





ふHぶ





1 0
3

2
2





ふIぶ





0 1
3

2
2





ふSぶ





1
3

2
0 2





Rぎ B;ゲデ; ヴWゲﾗﾉ┗Wヴﾏﾗゲ ﾗ ゲｷゲデWﾏ;く N?ﾗ gケ┌W Iﾗﾏ ヮヴWIﾗﾐIWｷデﾗゲ ゲﾙ ヮﾗヴケ┌W ﾗ ゲｷゲデWﾏ; Wﾐ┗ﾗﾉ┗W
ﾏ;デヴｷ┣Wゲき ﾗ ヴ;IｷﾗIｹﾐｷﾗ Y ｷﾐデWｷヴ;ﾏWﾐデW ;ﾐ=ﾉﾗｪﾗく VWﾃ;ぎ






M+N =

[

1 2

3 4

]

M−N =

[

1 0

0 0

]

M┌ﾉピヮﾉｷケ┌W ; ゲWｪ┌ﾐS; ﾉｷﾐｴ; ヮﾗヴ −1ぎ






M+N =

[

1 2

3 4

]

−M+N =

[

−1 0

0 0

]

áｪﾗヴ; ゲﾗﾏW ;ﾏH;ゲ ;ゲ Wケ┌;NﾛWゲぎ

ヴヴ
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N+N =

[

1 2

3 4

]

+

[

−1 0

0 0

]

2N =

[

0 2

3 4

]

N =





0 1
3

2
2





G;H;ヴｷデﾗぎ C

���ふEEARどヲヰヰヵぶ QUESTÃO ヱヲ

SWﾐSﾗA┌ﾏ;ﾏ;デヴｷ┣ 3×4 WB ┌ﾏ;ﾏ;デヴｷ┣N×Mが Iﾗﾉﾗケ┌WV ふVWヴS;SWｷヴ;ぶ ﾗ┌ F ふF;ﾉゲ;ぶ ﾐ;ゲ ;gヴﾏ;NﾛWゲ
; ゲWｪ┌ｷヴぎ

ひ ふ ぶ E┝ｷゲデWA+ B ゲWが W ゲﾗﾏWﾐデW ゲWがN = 4 WM = 3く

ひ ふ ぶ E┝ｷゲデWA · B ゲWが W ゲﾗﾏWﾐデW ゲWがN = 4 WM = 3く

ひ ふ ぶ E┝ｷゲデWﾏA · B W B ·A ゲWが W ゲﾗﾏWﾐデW ゲWがN = 4 WM = 3く

ひ ふ ぶA+ B = B+A ゲWが W ゲﾗﾏWﾐデW ゲWがA = Bく

ひ ふ ぶA · B = B ·A ゲWが W ゲﾗﾏWﾐデW ゲWがA = Bく

áゲゲｷﾐ;ﾉW ; ;ﾉデWヴﾐ;ピ┗; ケ┌W IﾗﾐデYﾏ ; ゲWケ┌ZﾐIｷ; IﾗヴヴWデ;ぎ

ふ;ぶ V ど V ど V ど V ど V
ふHぶ F ど V ど F ど V ど F
ふIぶ F ど F ど V ど F ど F
ふSぶ V ど V ど V ど F ど V

Rぎ CﾗﾏWﾐデWﾏﾗゲ ;gヴﾏ;N?ﾗ ヮﾗヴ ;gヴﾏ;N?ﾗが ﾉW┗;ﾐSﾗ ゲWﾏヮヴW Wﾏ Iﾗﾐデ; ;ゲ ﾗヴSWﾐゲ S;ゲ ﾏ;デヴｷ┣Wゲぎ A3×4

W BN×Mぎ

ひ P;ヴ; W┝ｷゲピヴA3×4 + BN×Mが デWﾏﾗゲ SW デWヴ ﾗゲ IﾗヴヴWゲヮﾗﾐSWﾐデWゲ ｷｪ┌;ｷゲが ｷゲデﾗ YがN = 3 WM = 4く
Lﾗｪﾗが ;gヴﾏ;ピ┗; a;ﾉゲ;く
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ひ P;ヴ; W┝ｷゲピヴA3×4 · BN×Mが H;ゲデ; ケ┌W ﾗ ﾐ┎ﾏWヴﾗ SW Iﾗﾉ┌ﾐ;ゲ SW A ゲWﾃ; ｷｪ┌;ﾉ ;ﾗ ﾐ┎ﾏWヴﾗ SW ﾉｷﾐｴ;ゲ
SW Bが ｷゲデﾗ YがN = 4く á IﾗﾐSｷN?ﾗ さゲWが W ゲﾗﾏWﾐデW ゲWざ ｷﾏヮﾗゲデ; ヮWI;が ヮﾗヴデ;ﾐデﾗが ヮﾗヴ W┝IWゲゲﾗく N?ﾗ Y
ﾐWIWゲゲ=ヴｷﾗ ケ┌WM = 3が ;ヮWﾐ;ゲ ケ┌WN = 4く ágヴﾏ;ピ┗; a;ﾉゲ;が ヮﾗヴデ;ﾐデﾗく

ひ P;ヴ; ケ┌W W┝ｷゲデ;A3×4 ·BN×Mが H;ゲデ; ケ┌WN = 4く P;ヴ; ケ┌W W┝ｷゲデ; BN×M ·A3×4が H;ゲデ; ケ┌WM = 3く
Lﾗｪﾗが SW a;デﾗが ヮ;ヴ; ケ┌W Iﾗﾏ┌デWﾏが H;ゲデ; ケ┌WN = 4 WM = 3く ágヴﾏ;ピ┗; ┗WヴS;SWｷヴ;く

ひ ágヴﾏ;ピ┗; a;ﾉゲ;く A+ B = B+A ｷﾐSWヮWﾐSWﾐデWﾏWﾐデW SW ケ┌;ｷゲケ┌Wヴ IﾗﾐSｷNﾛWゲく Lﾗｪﾗが ﾐ?ﾗ Y
IﾗﾐSｷN?ﾗ ﾐWﾏ ﾐWIWゲゲ=ヴｷ; W ﾐWﾏ ゲ┌gIｷWﾐデW ヮ;ヴ; ケ┌W ﾗIﾗヴヴ; ; ｷｪ┌;ﾉS;SWく DW ┌ﾏ; aﾗヴﾏ; ﾏ;ｷゲ
ゲｷﾏヮﾉWゲぎ ﾗ a;デﾗ SW S┌;ゲ ﾏ;デヴｷ┣Wゲ Iﾗﾏ┌デ;ヴWﾏ ヮWﾉ; ;SｷN?ﾗ ﾐ?ﾗ ｷﾏヮﾉｷI; Wﾏ ケ┌W ゲWﾃ;ﾏ ｷｪ┌;ｷゲく

ひ ágヴﾏ;ピ┗; a;ﾉゲ;く VWﾃ; ケ┌Wが ヮﾗヴ W┝WﾏヮﾉﾗがA ·A−1 = A−1 ·Aが ﾏ;ゲ ﾐ?ﾗ ﾐWIWゲゲ;ヴｷ;ﾏWﾐデW デWヴWﾏﾗゲ
A = A−1く

G;H;ヴｷデﾗぎ C

���ふEEARどヲヰヰヶぶ QUESTÃO ヱン

SW B =

[

2 −1

x y

]

Y ; ﾏ;デヴｷ┣ ｷﾐ┗Wヴゲ; SWA =

[

1 2

1 4

]

が Wﾐデ?ﾗ x− y Yぎ

ふ;ぶ 2
ふHぶ 1
ふIぶ −1

ふSぶ 0

Rぎ Cﾗﾏﾗ B Y ; ﾏ;デヴｷ┣ ｷﾐ┗Wヴゲ; SWAが Wﾐデ?ﾗ ﾗ ヮヴﾗS┌デﾗ S;ゲ S┌;ゲ SW┗Wヴ= ゲWヴ ｷｪ┌;ﾉ < ﾏ;デヴｷ┣ ｷSWﾐピS;SW
2× 2く Lﾗｪﾗぎ

[

2 −1

x y

]

·

[

1 2

1 4

]

=

[

1 0

0 1

]

[

2 · 1+ (−1) · 1 2 · 2+ (−1) · 4
x · 1+ y · 1 x · 2+ y · 4

]

=

[

1 0

0 1

]

[

1 0

x+ y 2x+ 4y

]

=

[

1 0

0 1

]
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CﾗﾐゲWｪ┌ｷﾏﾗゲ Wﾐデ?ﾗ ﾏﾗﾐデ;ヴ ﾗ ゲｷゲデWﾏ; ; ゲWｪ┌ｷヴぎ

{
x+ y = 0

2x+ 4y = 1

D;ケ┌ｷが ヮﾗSWヴｹ;ﾏﾗゲ ゲｷﾏヮﾉWゲﾏWﾐデW ﾏ┌ﾉピヮﾉｷI;ヴ ; Wケ┌;N?ﾗ ゲ┌ヮWヴｷﾗヴ ヮﾗヴ 3 W ; ｷﾐデWヴｷﾗヴ ヮﾗヴ −1ぎ

{
3x+ 3y = 0

−2x+−4y = −1

D;ｹ H;ゲデ; ゲﾗﾏ;ヴ ;ゲ S┌;ゲ Wケ┌;NﾛWゲぎ

x− y = −1.

E ;ｹ Wゲデ=が ﾐﾗゲゲ; ヴWゲヮﾗゲデ;く PﾗSWヴｹ;ﾏﾗゲ デ;ﾏHYﾏ ヴWゲﾗﾉ┗Wヴ ﾗ ゲｷゲデWﾏ;が ゲWﾏ ヮヴﾗHﾉWﾏ;ゲく

G;H;ヴｷデﾗぎ C

���ふEEARどヲヰヰヶぶ QUESTÃO ヱヴ

SWﾐSﾗA =

(

2 −1

4 5

)

W B =

(

4 5 3

−1 0 3

)

が ; ゲﾗﾏ; Sﾗゲ WﾉWﾏWﾐデﾗゲ S; ヱ┧ ﾉｷﾐｴ; SW A · B Y

ふ;ぶ 22く
ふHぶ 30く
ふIぶ 46く
ふSぶ 58く

Rぎ F;N;ﾏﾗゲ Wﾐデ?ﾗ ; Iﾗﾐデ; ;デY gﾐ;ﾉｷ┣;ヴﾏﾗゲ ; ヮヴｷﾏWｷヴ; ﾉｷﾐｴ; SW A · Bぎ

(

2 −1

4 5

)

·

(

4 5 3

−1 0 3

)

=

(

2 · 4+ (−1) · (−1) 2 · 5+ (−1) · 0 2 · 3+ (−1) · 3
. . . . . . . . .

)

=

(

9 10 3

. . . . . . . . .

)

á ゲﾗﾏ; SWゲゲWゲ WﾉWﾏWﾐデﾗゲ Yぎ 9+ 10+ 3 = 22く

ヴΑ
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G;H;ヴｷデﾗぎ A

���ふEEARどヲヰヰヶぶ QUESTÃO ヱヵ

SWﾐSﾗA =

[

3 4

−2 1

]

W B =

[

5 −2

0 3

]

が ; ゲﾗﾏ; Sﾗゲ WﾉWﾏWﾐデﾗゲ S; ヲ┧ ﾉｷﾐｴ; SW (A− B)t Y ｷｪ┌;ﾉ ;ぎ

ふ;ぶ −4く
ふHぶ −2く
ふIぶ 2く
ふSぶ 4く

Rぎ F;N;ﾏﾗゲ Wﾐデ?ﾗA− Bぎ

[

3 4

−2 1

]

−

[

5 −2

0 3

]

=

[

−2 6

−2 −2

]

.

C;ﾉI┌ﾉ;ﾐSﾗが ;ゲゲｷﾏが ; デヴ;ﾐゲヮﾗゲデ;ぎ

(A− B)t =

[

−2 −2

6 −2

]

áゲゲｷﾏが ; ゲﾗﾏ; Sﾗゲ WﾉWﾏWﾐデﾗゲ S; ゲWｪ┌ﾐS; ﾉｷﾐｴ; SW (A− B)t Yぎ 6+ (−2) = 4く

G;H;ヴｷデﾗぎ D

���ふEEARどヲヰヰΑぶ QUESTÃO ヱヶ

SWﾃ;ﾏ ;ゲ ﾏ;デヴｷ┣Wゲ A =

[

1 1

2 2

]

W B =

[

−1 1

0 −3

]

く SW At W Bt ゲ?ﾗ ;ゲ ﾏ;デヴｷ┣Wゲ デヴ;ﾐゲヮﾗゲデ;ゲ SW A W

SW Bが ヴWゲヮWIピ┗;ﾏWﾐデWが Wﾐデ?ﾗAt + Bt Y ｷｪ┌;ﾉ ;

ふ;ぶ

[

0 2

2 −1

]

ヴΒ
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ふHぶ

[

2 1

−2 −3

]

ふIぶ

[

0 2

−2 −2

]

ふSぶ

[

0 −1

0 5

]

Rぎ VWﾃ; ケ┌WAt =

[

1 2

1 2

]

W Bt =

[

−1 0

1 −3

]

く TWﾏﾗゲ Wﾐデ?ﾗ ケ┌WAt + Bt Y ｷｪ┌;ﾉ ;ぎ

[

1 2

1 2

]

+

[

−1 0

1 −3

]

=

[

0 2

2 −1

]

G;H;ヴｷデﾗぎ A

���ふEEARどヲヰヰΒぶ QUESTÃO ヱΑ

SWﾃ;ﾏ ;ゲ ﾏ;デヴｷ┣WゲA =

(

4 a

2 −1

)

W B =

(

b

2

)

く SWA · B Y ┌ﾏ; ﾏ;デヴｷ┣ ﾐ┌ﾉ; 2× 1が Iﾗﾏﾗ a+ b Y

ふ;ぶ −1

ふHぶ 0
ふIぶ 1
ふSぶ 2

Rぎ B;ゲデ; ;ヴﾏ;ヴﾏﾗゲ ; Iﾗﾐデ; W SWヮﾗｷゲ ヴWゲﾗﾉ┗Wヴﾏﾗゲ ヮ;ヴ; a W Bぎ

(

4 a

2 −1

)

·

(

b

2

)

=

(

0

0

)

(

4b+ 2a

2b− 2

)

=

(

0

0

)

D;ｹ IﾗﾐIﾉ┌ｹﾏﾗゲ ケ┌Wぎ

{
4b+ 2a = 0

2b− 2 = 0

ヴΓ
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D; ┎ﾉピﾏ; Wケ┌;N?ﾗが デWﾏﾗゲぎ

2b− 2 = 0

2b = 2

b = 1.

D; ヮヴｷﾏWｷヴ; Wケ┌;N?ﾗぎ

4b+ 2a = 0

4 · 1+ 2a = 0

4+ 2a = 0

2a = −4

a = −2.

D;ｹ デWﾏﾗゲ ケ┌W a+ b = −2+ 1 = −1く

G;H;ヴｷデﾗぎ A

���ふEEARどヲヰヰΒぶ QUESTÃO ヱΒ

á ゲﾗﾏ; Sﾗゲ WﾉWﾏWﾐデﾗゲ S; Sｷ;ｪﾗﾐ;ﾉ ヮヴｷﾐIｷヮ;ﾉ S; ﾏ;デヴｷ┣ A = (aij)3×3
が デ;ﾉ ケ┌W aij =

{
i2 ゲW i ̸= j

i+ j ゲW i = j

Y ┌ﾏ ﾐ┎ﾏWヴﾗ

ふ;ぶ ﾏ┎ﾉピヮﾉﾗ SW 3く
ふHぶ ﾏ┎ﾉピヮﾉﾗ SW 5く
ふIぶ Sｷ┗ｷゲﾗヴ SW 16く
ふSぶ Sｷ┗ｷゲﾗヴ SW 121く

Rぎ á Sｷ;ｪﾗﾐ;ﾉ ヮヴｷﾐIｷヮ;ﾉ SW ┌ﾏ; ﾏ;デヴｷ┣ ゲWヴ= aﾗヴﾏ;S; ヮﾗヴ ;ケ┌WﾉWゲ WﾉWﾏWﾐデﾗゲ Wﾏ ケ┌W i = jが ゲ?ﾗ WﾉWゲぎ
a11が a22 W a33く á ヴWｪヴ; S;S; ﾐﾗ Sｷ┣ ケ┌W ゲW i = j Wﾐデ?ﾗ aij = i+ jく Eﾐデ?ﾗぎ a11 = 1+ 1 = 2が
a22 = 2+ 2 = 4 W a33 = 3+ 3 = 6 Wが Iﾗﾏ ｷゲゲﾗが ; ゲﾗﾏ; SWゲゲWゲ WﾉWﾏWﾐデﾗゲ ゲW デﾗヴﾐ;ぎ 2+ 4+ 6 = 12く
Vｷゲデﾗ ケ┌W 12 Y ┌ﾏ ﾏ┎ﾉピヮﾉﾗ SW 3が デWﾏﾗゲ ; ﾗヮN?ﾗA Iﾗﾏﾗ ｪ;H;ヴｷデﾗく
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G;H;ヴｷデﾗぎ A

���ふEEARどヲヰヰΓぶ QUESTÃO ヱΓ

SWﾃ; A−1 =

(

2 −1

−1 x

)

; ﾏ;デヴｷ┣ ｷﾐ┗Wヴゲ; SW A =

(

1 1

1 2

)

く S;HWﾐSﾗ ケ┌W A ·A−1 = I2が ﾗ ┗;ﾉﾗヴ SW

x Yぎ

ふ;ぶ 3
ふHぶ 2
ふIぶ 1
ふSぶ 0

Rぎ B;ゲデ; ﾏ┌ﾉピヮﾉｷI;ヴﾏﾗゲ ;ゲ S┌;ゲ ﾏ;デヴｷ┣Wゲ W ｷｪ┌;ﾉ;ヴﾏﾗゲ < ｷSWﾐピS;SWが ┗ｷゲデﾗ ケ┌W ┌ﾏ; Y ; ｷﾐ┗Wヴゲ; S;
ﾗ┌デヴ;ぎ

(

2 −1

−1 x

)

·

(

1 1

1 2

)

=

(

2 · 1+ (−1) · 1 2 · 1+ (−1) · 2
(−1) · 1+ x · 1 (−1) · 1+ x · 2

)

=

(

1 0

−1+ x −1+ 2x

)

Eゲゲ; ﾏ;デヴｷ┣ ヴWゲ┌ﾉデ;ﾐデW SW┗Wヴ= ゲWヴ ｷｪ┌;ﾉ < ｷSWﾐピS;SWく Pﾗヴデ;ﾐデﾗが

(

1 0

−1+ x −1+ 2x

)

=

(

1 0

0 1

)

く

E S;ｹが デWﾏﾗゲ −1+ x = 0が ﾗ┌ ゲWﾃ;が x = 1く

G;H;ヴｷデﾗぎ C

���ふEEARどヲヰヰΓぶ QUESTÃO ヲヰ

SW

[

2 1

1 −1

]

·

[

x

y

]

=

[

6

0

]

が Wﾐデ?ﾗ ﾗ ┗;ﾉﾗヴ SW x+ y Yぎ

ふ;ぶ 4
ふHぶ 5

ヵヱ
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ふIぶ 6
ふSぶ 7

Rぎ EaWデ┌;ﾐSﾗ ; ﾏ┌ﾉピヮﾉｷI;N?ﾗぎ

[

2 1

1 −1

]

·

[

x

y

]

=

[

6

0

]

[

2x+ y

x− y

]

=

[

6

0

]

áゲゲｷﾏが デWﾏﾗゲぎ

{
2x+ y = 6

x− y = 0

Sﾗﾏ;ﾐSﾗ ;ゲ S┌;ゲ Wケ┌;NﾛWゲぎ

2x+ x = 6+ 0

3x = 6

x = 2.

D;ｹが ┗ｷゲデﾗ ケ┌W x− y = 0が デWﾏﾗゲ x = y W ヮﾗヴデ;ﾐデﾗ y = 2く CﾗﾐIﾉ┌ｷどゲW Wﾐデ?ﾗ ケ┌W x+ y = 2+ 2 = 4く

G;H;ヴｷデﾗぎ A

���ふEEARどヲヰヱヰぶ QUESTÃO ヲヱ

SWﾃ; ; ﾏ;デヴｷ┣A = (aij)2×2 デ;ﾉ ケ┌W aij =

{
0が ゲW i = j

i+ jが ゲW i ̸= j
く á ゲﾗﾏ; Sﾗゲ WﾉWﾏWﾐデﾗゲ SWA Y

ふ;ぶ 4く
ふHぶ 5く
ふIぶ 6く
ふSぶ 7く

ヵヲ
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Rぎ á ﾏ;デヴｷ┣ Yが SW aﾗヴﾏ; ｪWヴ;ﾉが ; ゲWｪ┌ｷﾐデWぎ

A =

(

a11 a12

a21 a22

)

.

Nﾗゲ I;ゲﾗゲ SW a11 W a22が デWﾏﾗゲ i = jく Eﾐデ?ﾗ a11 = 0 W a22 = 0 デ;ﾏHYﾏく J= a12 W a21 ゲ?ﾗ デ;ｷゲ ケ┌W i ̸= jき
ﾉﾗｪﾗ a12 = 1+ 2 = 3 W a21 = 2+ 1 = 3く áゲゲｷﾏ ; ゲﾗﾏ; SW ゲW┌ゲ WﾉWﾏWﾐデﾗゲ ゲWヴ=ぎ 0+ 0+ 3+ 3 = 6く

G;H;ヴｷデﾗぎ C

���ふEEARどヲヰヱヰぶ QUESTÃO ヲヲ

SWﾃ;ﾏ ;ゲ ﾏ;デヴｷ┣WゲAm×3が Bp×q W C5×3く SWA · B = Cが Wﾐデ?ﾗm+ p+ q Y ｷｪ┌;ﾉ ;

ふ;ぶ 10く
ふHぶ 11く
ふIぶ 12く
ふSぶ 13く

Rぎ OHゲWヴ┗Wﾏﾗゲ ; ﾗヮWヴ;N?ﾗ aWｷデ;ぎ

A︸︷︷︸
m×3

· B︸︷︷︸
p×q

= C︸︷︷︸
5×3

P;ヴ; ケ┌W ; ﾏ┌ﾉピヮﾉｷI;N?ﾗ W┝ｷゲデ;が SW┗Wﾏﾗゲ デWヴ p = 3く E ヮ;ヴ; ケ┌W ; ﾏ;デヴｷ┣ C ゲWﾃ; SW a;デﾗ S; ﾗヴSWﾏ
5× 3が SW┗Wﾏﾗゲ デWヴm = 5 W q = 3く D;ｹ Wﾐデ?ﾗ デWﾏﾗゲぎ m+ p+ q = 5+ 3+ 3 = 11く

G;H;ヴｷデﾗぎ B

���ふEEARどヲヰヱヱぶ QUESTÃO ヲン

SWﾃ; P =

[

1 1

0 1

]

W Pt ; ﾏ;デヴｷ┣ デヴ;ﾐゲヮﾗゲデ; SW Pく á ﾏ;デヴｷ┣Q = P · Pt Y

ふ;ぶ

[

1 2

1 2

]

ヵン
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ふHぶ

[

2 1

1 1

]

ふIぶ

[

1 1

1 0

]

ふSぶ

[

1 1

2 0

]

Rぎ Vｷゲデﾗ ケ┌W P =

[

1 1

0 1

]

が デWﾏﾗゲ ケ┌W Pt =

[

1 0

1 1

]

く F;N;ﾏﾗゲ ;ｪﾗヴ; ﾗ I=ﾉI┌ﾉﾗ ヴWケ┌WヴｷSﾗぎ

Q =

[

1 1

0 1

]

·

[

1 0

1 1

]

=

[

1 · 1+ 1 · 1 1 · 0+ 1 · 1
0 · 1+ 1 · 1 0 · 0+ 1 · 1

]

=

[

2 1

1 1

]

.

G;H;ヴｷデﾗぎ B

���ふEEARどヲヰヱヲぶ QUESTÃO ヲヴ

N; ﾏ;デヴｷ┣ A =









1 0 −1

. . . 2 1

5 . . . 3









a;ﾉデ;ﾏ 2 WﾉWﾏWﾐデﾗゲく SW ﾐWゲゲ; ﾏ;デヴｷ┣ aij = 2i − jが ; ゲﾗﾏ; Sﾗゲ

WﾉWﾏWﾐデﾗゲ ケ┌W a;ﾉデ;ﾏ Y

ふ;ぶ 4く
ふHぶ 5く
ふIぶ 6く
ふSぶ 7く

Rぎ Oゲ WﾉWﾏWﾐデﾗゲ ケ┌W Wゲデ?ﾗ a;ﾉデ;ﾐSﾗ ゲ?ﾗ a21 W a32く Vｷゲデﾗ ケ┌W aij = 2i− jが デWﾏﾗゲ ケ┌W
a21 = 2 · 2− 1 = 3が W a32 = 2 · 3− 2 = 6− 2 = 4く D;ｹが ; ゲﾗﾏ; SW ;ﾏHﾗゲ ﾗゲ WﾉWﾏWﾐデﾗゲ ヴWゲ┌ﾉデ; Wﾏぎ
3+ 4 = 7く
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G;H;ヴｷデﾗぎ D

���ふEEARどヲヰヱンぶ QUESTÃO ヲヵ

SWﾃ;ﾏ ;ゲ ﾏ;デヴｷ┣WゲA =

[

1 1

0 −1

]

W B =

[

−1 2

1 0

]

く á ゲﾗﾏ; Sﾗゲ WﾉWﾏWﾐデﾗゲ SWA · B Y

ふ;ぶ 0く
ふHぶ 1く
ふIぶ 2く
ふSぶ 3く

Rぎ F;N;ﾏﾗゲ ﾗゲ I=ﾉI┌ﾉﾗゲ ふ; Wゲゲ; ;ﾉデ┌ヴ; ┗ﾗIZ ﾃ= SW┗W デWヴ ヮWヴIWHｷSﾗ Iﾗﾏﾗ ;ゲ ケ┌WゲデﾛWゲ Wゲデ?ﾗ gI;ﾐSﾗ
ヴWヮWピピ┗;ゲき ｷゲゲﾗ Y ﾐﾗヴﾏ;ﾉく EゲゲW Y ┌ﾏ ;ゲゲ┌ﾐデﾗ W┝デヴWﾏ;ﾏWﾐデW ﾏWI>ﾐｷIﾗく É ｷﾏヮﾗヴデ;ﾐデW ケ┌W ヴWヮｷデ;ﾏﾗゲ
; ﾏWゲﾏ; ゲWN?ﾗ Sｷ┗Wヴゲ;ゲ ┗W┣Wゲぶぎ

[

1 1

0 −1

]

·

[

−1 2

1 0

]

=

[

1 · (−1) + 1 · 1 1 · 2+ 1 · 0
0 · (−1) + (−1) · 1 0 · 2+ (−1) · 0

]

=

[

0 2

−1 0

]

.

á ゲﾗﾏ; Sﾗゲ WﾉWﾏWﾐデﾗゲ SWゲゲ; ﾏ;デヴｷ┣ Yが Wﾐデ?ﾗぎ 0+ 2+ (−1) + 0 = 1く

G;H;ヴｷデﾗぎ B

���ふEEARどヲヰヱヴぶ QUESTÃO ヲヶ

SWﾃ; ; ﾏ;デヴｷ┣A =

(

4 2

−6 2

)

く á ﾏ;デヴｷ┣ X =
1

2
A デWﾏ Iﾗﾏﾗ ゲﾗﾏ; SW ゲW┌ゲ WﾉWﾏWﾐデﾗゲ ﾗ ┗;ﾉﾗヴ

ふ;ぶ 7く
ふHぶ 5く
ふIぶ 4く
ふSぶ 1く

ヵヵ
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Rぎ B;ゲデ; a;┣Wヴﾏﾗゲ ;ゲ Iﾗﾐデ;ゲぎ

X =
1

2
·

(

4 2

−6 2

)

X =

(

2 1

−3 1

)

.

á ゲﾗﾏ; Sﾗゲ WﾉWﾏWﾐデﾗゲ ゲWヴ=が Wﾐデ?ﾗが ｷｪ┌;ﾉ ;ぎ 2+ 1+ (−3) + 1 = 1く

G;H;ヴｷデﾗぎ D

���ふEEARどヲヰヱヵぶ QUESTÃO ヲΑ

SWﾃ; ; ﾏ;デヴｷ┣A = (aij)2×2 デ;ﾉ ケ┌W aij = |i2 − j2|く á ゲﾗﾏ; Sﾗゲ WﾉWﾏWﾐデﾗゲ SWA Y ｷｪ┌;ﾉ ;

ふ;ぶ 3く
ふHぶ 6く
ふIぶ 9く
ふSぶ 12く

Rぎ MﾗﾐデWﾏﾗゲ ; ﾏ;デヴｷ┣ ｪWﾐWヴ;ﾉｷ┣;S; W a;N;ﾏﾗゲ ﾗゲ I=ﾉI┌ﾉﾗゲぎ

A =

(

a11 a12

a21 a22

)

=

(

|12 − 12| |12 − 22|

|22 − 12| |22 − 22|

)

=

(

0 3

3 0

)

.

á ゲﾗﾏ; SW ゲW┌ゲ WﾉWﾏWﾐデﾗゲ Yが ヮﾗヴデ;ﾐデﾗぎ 0+ 3+ 0+ 3 = 6く

G;H;ヴｷデﾗぎ B
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���ふEEARどヲヰヱヶぶ QUESTÃO ヲΒ

SW

(

1 a

−1 2

)

W

(

b −1

x 2k

)

ゲ?ﾗ ﾏ;デヴｷ┣Wゲ ﾗヮﾗゲデ;ゲが ﾗゲ ┗;ﾉﾗヴWゲ SW aが bが x W k ゲ?ﾗ ヴWゲヮWIピ┗;ﾏWﾐデW

ふ;ぶ 1,−1, 1, 1

ふHぶ 1, 1,−1,−1

ふIぶ 1,−1, 1,−1

ふSぶ −1,−1,−2,−2

Rぎ SW ゲ?ﾗ ﾏ;デヴｷ┣Wゲ ﾗヮﾗゲデ;ゲが Wﾐデ?ﾗ ヮﾗSWﾏﾗゲ WゲIヴW┗Wヴぎ

(

1 a

−1 2

)

= −

(

b −1

x 2k

)

(

1 a

−1 2

)

=

(

−b 1

−x −2k

)

.

D;ｹ デWﾏﾗゲ ケ┌W −b = 1が ｷゲデﾗ Yが b = −1き a = 1き−x = −1が ｷゲデﾗ Yが x = 1 W gﾐ;ﾉﾏWﾐデW−2k = 2が ケ┌W
ﾐﾗゲ デヴ;┣ k = −1く SWｪ┌ｷﾐSﾗ ; ﾗヴSWﾏ ヮWSｷS; Wﾐデ?ﾗぎ a = 1が b = −1が x = 1 W k = −1く

G;H;ヴｷデﾗぎ C

���ふEEARどヲヰヱΑぶ QUESTÃO ヲΓ

CﾗﾐゲｷSWヴW ;ゲ ﾏ;デヴｷ┣Wゲ ヴW;ｷゲA =

(

x2 1

2 y+ z

)

W B =

(

9 z

y −x

)

く SWA = Btが Wﾐデ?ﾗ y+ z Y ｷｪ┌;ﾉ ;

ふ;ぶ 3
ふHぶ 2
ふIぶ 1
ふSぶ −1

Rぎ áヴﾏWﾏﾗゲ ; Wケ┌;N?ﾗ S;S;ぎ

(

x2 1

2 y+ z

)

=

(

9 z

y −x

)t

ヵΑ
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(

x2 1

2 y+ z

)

=

(

9 y

z −x

)

Pﾗヴ Iﾗﾏヮ;ヴ;N?ﾗが デWﾏﾗゲ y = 1 W z = 2く D;ｹが y+ z = 1+ 2 = 3く

G;H;ヴｷデﾗぎ A

���ふEEARどヲヰヱΓぶ QUESTÃO ンヰ

D;S;ゲ ;ゲ ﾏ;デヴｷ┣WゲA =

[

1 3

2 0

]

W B =

[

0 1

1 2

]

が ﾗ ヮヴﾗS┌デﾗA · B Y ; ﾏ;デヴｷ┝ぎ

ふ;ぶ

[

3 7

2 2

]

ふHぶ

[

4 7

2 2

]

ふIぶ

[

3 7

0 2

]

ふSぶ

[

4 4

0 2

]

Rぎ B;ゲデ; WaWデ┌;ヴﾏﾗゲ ﾗ ヮヴﾗS┌デﾗぎ

[

1 3

2 0

]

·

[

0 1

1 2

]

=

[

1 · 0+ 3 · 1 1 · 1+ 3 · 2
2 · 0+ 0 · 1 2 · 1+ 0 · 2

]

=

[

3 7

0 2

]

.

G;H;ヴｷデﾗぎ C

ヵΒ
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���ふEEARどヲヰヱΓぶ QUESTÃO ンヱ

CﾗﾐゲｷSWヴW ;ゲ デ;HWﾉ;ゲ S;ゲ ﾉﾗﾃ;ゲ A W Bが A =

[

2 3 4 5

4 5 5 4

]

W B =

[

5 4 4 3

3 3 4 2

]

が Wﾏ ケ┌W I;S; WﾉWど

ﾏWﾐデﾗ aij ﾗ┌ bij ヴWヮヴWゲWﾐデ; ﾗ ﾐ┎ﾏWヴﾗ SW ┌ﾐｷS;SWゲ ┗WﾐSｷS;ゲ Sﾗ ヮヴﾗS┌デﾗ i ﾐﾗ Sｷ; jく CﾗﾐゲｷSWヴ;ﾐSﾗ ;ゲ
ケ┌;ﾐピS;SWゲ ┗WﾐSｷS;ゲ ﾐ;ゲ S┌;ゲ ﾉﾗﾃ;ゲ ﾃ┌ﾐデ;ゲが ヮﾗヴ Sｷ;が ﾗ ﾏWﾉｴﾗヴ Sｷ; SW ┗WﾐS;ゲ aﾗｷ ﾗ Sｷ; く

ふ;ぶ 4
ふHぶ 3
ふIぶ 2
ふSぶ 1

Rぎ Oゲ Sｷ;ゲ IﾗヴヴWゲヮﾗﾐSWﾏ <ゲ Iﾗﾉ┌ﾐ;ゲが IﾗヴヴWデﾗい Eﾐデ?ﾗ H;ゲデ; ゲﾗﾏ;ヴﾏﾗゲ デﾗS;ゲ ;ゲ ┗WﾐS;ゲ
IﾗヴヴWゲヮﾗﾐSWﾐデWゲ ; I;S; ┌ﾏ; S;ゲ Iﾗﾉ┌ﾐ;ゲが ﾉW┗;ﾐSﾗ Wﾏ IﾗﾐゲｷSWヴ;N?ﾗ ; ヮヴｷﾏWｷヴ; W ; ゲWｪ┌ﾐS; ﾉﾗﾃ;く
VWﾃ;ﾏﾗゲぎ

Dｷ;
Lﾗﾃ; A Lﾗﾃ; B

Tﾗデ;ﾉ SW ┌ﾐｷS;SWゲ ┗WﾐSｷS;ゲ
PヴﾗS┌デﾗ ヱ PヴﾗS┌デﾗ ヲ PヴﾗS┌デﾗ ヱ PヴﾗS┌デﾗ ヲ

ヱ 2 4 5 3 2+ 4+ 5+ 3 = 14

ヲ 3 5 4 3 3+ 5+ 4+ 3 = 15

ン 4 5 4 4 4+ 5+ 4+ 4 = 17

ヴ 5 4 3 2 5+ 4+ 3+ 2 = 14

VWﾏﾗゲ Wﾐデ?ﾗ ケ┌W ﾗ Sｷ; ﾏ;ｷゲ ヮヴﾗS┌ピ┗ﾗ aﾗｷ ﾗ Sｷ; ンく

G;H;ヴｷデﾗぎ B

Aｪﾗヴ;が ┗;ﾏﾗゲ ヴWゲﾗﾉ┗Wヴ ;ﾉｪ┌ﾏ;ゲ ケ┌WゲデﾛWゲ SW ﾐｹ┗Wﾉ ┌ﾏ ヮﾗ┌Iﾗ ﾏ;ｷゲ ;Iｷﾏ;く V;ﾏﾗゲ ﾉ=ぁ
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���ふESPCEXどヲヰヰヱぶ QUESTÃO ンヲ

Uﾏ; a=HヴｷI; SW SﾗIWゲ ヮヴﾗS┌┣ HﾗﾏHﾗﾐゲ SW ﾐﾗ┣Wゲが IﾗIﾗ W ﾏﾗヴ;ﾐｪﾗが ケ┌W ゲ?ﾗ ┗WﾐSｷSﾗゲ ;IﾗﾐSｷIｷﾗﾐ;ど
Sﾗゲ Wﾏ I;ｷ┝;ゲ ｪヴ;ﾐSWゲ ﾗ┌ ヮWケ┌Wﾐ;ゲく á デ;HWﾉ; ヱ ;H;ｷ┝ﾗ aﾗヴﾐWIW ; ケ┌;ﾐピS;SW SW HﾗﾏHﾗﾐゲ SW I;S;
ピヮﾗ ケ┌W IﾗﾏヮﾛW ;ゲ I;ｷ┝;ゲ ｪヴ;ﾐSWゲ W ヮWケ┌Wﾐ;ゲが W ; デ;HWﾉ; ヲ aﾗヴﾐWIW ; ケ┌;ﾐピS;SW SW I;ｷ┝;ゲ SW I;S;
ピヮﾗ ヮヴﾗS┌┣ｷS;ゲ Wﾏ I;S; ﾏZゲ Sﾗ ヱェ デヴｷﾏWゲデヴW SW ┌ﾏ SWデWヴﾏｷﾐ;Sﾗ ;ﾐﾗく

TABELA ヱ
PWケ┌Wﾐ; Gヴ;ﾐSW

Nﾗ┣Wゲ 2 5

CﾗIﾗ 4 8

Mﾗヴ;ﾐｪﾗ 3 7

TABELA ヲ
JAN FEV MAR

PWケ┌Wﾐ; 150 220 130

Gヴ;ﾐSW 120 150 180

SW ;ゲゲﾗIｷ;ヴﾏﾗゲ ;ゲﾏ;デヴｷ┣WゲA =









2 5

4 8

3 7









WB =

[

150 220 130

120 150 180

]

<ゲ デ;HWﾉ;ゲ ヱ W ヲ ヴWゲヮWIピ┗;ﾏWﾐデWが

ﾗ ヮヴﾗS┌デﾗA · B aﾗヴﾐWIWヴ=

ふ;ぶ ; ヮヴﾗS┌N?ﾗ ﾏYSｷ; SW HﾗﾏHﾗﾐゲ ヮﾗヴ I;ｷ┝; a;HヴｷI;S;く
ふHぶ ; ヮヴﾗS┌N?ﾗ デﾗデ;ﾉ SW HﾗﾏHﾗﾐゲ ヮﾗヴ I;ｷ┝; a;HヴｷI;S;く
ふIぶ ﾐ┎ﾏWヴﾗ SW I;ｷ┝;ゲ a;HヴｷI;S;ゲ ﾐﾗ デヴｷﾏWゲデヴWく
ふSぶ Wﾏ I;S; Iﾗﾉ┌ﾐ; ; ヮヴﾗS┌N?ﾗ デヴｷﾏWゲデヴ;ﾉ SW ┌ﾏ ピヮﾗ SW HﾗﾏHﾗﾏく
ふWぶ ; ヮヴﾗS┌N?ﾗ ﾏWﾐゲ;ﾉ SW I;S; ピヮﾗ SW HﾗﾏHﾗﾏく

Rぎ F;N;ﾏﾗゲ ﾗ ヮヴﾗS┌デﾗ ゲ┌ｪWヴｷSﾗ ヮ;ヴ; デWﾐデ;ヴﾏﾗゲ WﾐデWﾐSZどﾉﾗぎ

A · B =









2 5

4 8

3 7









·

[

150 220 130

120 150 180

]

=









2 · 150+ 5 · 120 2 · 220+ 5 · 150 2 · 130+ 5 · 180
4 · 150+ 8 · 120 4 · 220+ 8 · 150 4 · 130+ 8 · 180
3 · 150+ 7 · 120 3 · 220+ 7 · 150 3 · 130+ 7 · 180
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O ケ┌W ゲｷｪﾐｷgI;が ヮﾗヴ W┝Wﾏヮﾉﾗが ﾗ WﾉWﾏWﾐデﾗ c11 SWゲゲ; ﾏ;デヴｷ┣い Bﾗﾏが ゲWヴｷ; 2 · 150+ 5 · 120が IﾗヴヴWデﾗい á
ｪヴ;ﾐSW┣; 2 ヴWヮヴWゲWﾐデ; ; ケ┌;ﾐピS;SW SW ﾐﾗ┣Wゲ Wﾏ I;S; I;ｷ┝; ヮWケ┌Wﾐ;が Wﾐケ┌;ﾐデﾗ ケ┌W ; ｪヴ;ﾐSW┣; 150
ヴWヮヴWゲWﾐデ; ; ケ┌;ﾐピS;SW SW I;ｷ┝;ゲ ヮWケ┌Wﾐ;ゲ ┗WﾐSｷS;ゲ Wﾏ ﾃ;ﾐWｷヴﾗき ﾉﾗｪﾗが 2 · 150 = 300 ヴWヮヴWゲWﾐデ; ;
ケ┌;ﾐピS;SW SW ﾐﾗ┣Wゲ ┗WﾐSｷS;ゲ ﾐ;ゲ I;ｷ┝;ゲ ヮWケ┌Wﾐ;ゲ Wﾏ ﾃ;ﾐWｷヴﾗく O デWヴﾏﾗ 5 · 120 = 600 ヴWヮヴWゲWﾐデ; ;
ケ┌;ﾐピS;SW SW ﾐﾗ┣Wゲ ┗WﾐSｷS;ゲ ﾐ;ゲ I;ｷ┝;ゲ ｪヴ;ﾐSWゲ ﾐﾗ ﾏZゲ SW ﾃ;ﾐWｷヴﾗく Eﾐデ?ﾗが
c11 = 2 · 150+ 5 · 120 = 900 ヴWヮヴWゲWﾐデ; ; ケ┌;ﾐピS;SW デﾗデ;ﾉ SW ﾐﾗ┣Wゲ ┗WﾐSｷS;ゲ ﾐﾗ ﾏZゲ SW ﾃ;ﾐWｷヴﾗく
PﾗSWﾏﾗゲ Wﾐデ?ﾗが W┝デヴ;ヮﾗﾉ;ヴ ; ﾐﾗゲゲ;ゲ IﾗﾐIﾉ┌ゲﾛWゲ S; ゲWｪ┌ｷﾐデW aﾗヴﾏ;ぎ I;S; デWヴﾏﾗ S; ﾏ;デヴｷ┣ ヴWゲ┌ﾉデ;ﾐデW
Sｷヴ= ; ヮヴﾗS┌N?ﾗ デﾗデ;ﾉ SW I;S; ピヮﾗ SW HﾗﾏHﾗﾏく

G;H;ヴｷデﾗぎ E

���ふESPCEXどヲヰヰヲぶ QUESTÃO ンン

áゲ ﾏ;デヴｷ┣WゲAが B W C ゲ?ﾗ Sﾗ ピヮﾗ r× sが t× u W 2×wが ヴWゲヮWIピ┗;ﾏWﾐデWく SW ; ﾏ;デヴｷ┣ (A− B) ·C Y
Sﾗ ピヮﾗ 3× 4が Wﾐデ?ﾗ r+ s+ t+ u+w Y ｷｪ┌;ﾉ ;

ふ;ぶ 10
ふHぶ 11
ふIぶ 12
ふSぶ 13
ふWぶ 14

Rぎ MﾗﾐデWﾏﾗゲ ; Wケ┌;N?ﾗ ヮ;ヴ; a;┣Wヴﾏﾗゲ ┌ﾏ; ;ﾐ=ﾉｷゲW ﾏWﾉｴﾗヴく DｷヴWｷが ｷﾐｷIｷ;ﾉﾏWﾐデWが ケ┌W ; ﾏ;デヴｷ┣
ヴWゲ┌ﾉデ;ﾐデW S;ケ┌WﾉW ヮヴﾗS┌デﾗ Y ┌ﾏ; ﾏ;デヴｷ┣Dが ｷゲデﾗ Yぎ

( A︸︷︷︸
r×s

− B︸︷︷︸
t×u

) · C︸︷︷︸
2×w

= D︸︷︷︸
3×4

.

P;ヴ; ケ┌WA− B W┝ｷゲデ;が ;ゲ ﾏ;デヴｷ┣Wゲ SW┗Wﾏ ゲWヴ SW ﾏWゲﾏ;ゲ ﾗヴSWﾐゲく Pﾗヴデ;ﾐデﾗが r = t W s = uく D;ｹ
;ﾏH;ゲ ;ゲ ﾏ;デヴｷ┣Wゲ デWヴ?ﾗ ; ﾏWゲﾏ; ﾗヴSWﾏ W ; SｷaWヴWﾐN; WﾐデヴW Wﾉ;ゲ デ;ﾏHYﾏ デWヴ= ; ﾏWゲﾏ;く OHデWﾏﾗゲ ;
ゲWｪ┌ｷﾐデW Iﾗﾐgｪ┌ヴ;N?ﾗぎ

(A− B)
︸ ︷︷ ︸

r×s

· C︸︷︷︸
2×w

= D︸︷︷︸
3×4

.

P;ヴ; ケ┌W ; ﾏ┌ﾉピヮﾉｷI;N?ﾗ W┝ｷゲデ;が ﾗゲ ﾏWｷﾗゲ SW┗Wﾏ ゲWヴ ｷｪ┌;ｷゲく Lﾗｪﾗが s = 2く Cﾗﾏﾗ s = uが デWﾏﾗゲ u = 2

デ;ﾏHYﾏく
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á ﾏ;デヴｷ┣ ヴWゲ┌ﾉデ;ﾐデW Y 3× 4く Lﾗｪﾗ ﾗゲ W┝デヴWﾏﾗゲ SW┗Wﾏ ゲWヴ デ;ｷゲ ケ┌W r = 3 Ww = 4く Cﾗﾏﾗ r = tが デWﾏﾗゲ
t = 3く D;ｹぎ

r︸︷︷︸
3

+ s︸︷︷︸
2

+ t︸︷︷︸
3

+ u︸︷︷︸
2

+ w︸︷︷︸
4

= 3+ 2+ 3+ 2+ 4

= 14.

G;H;ヴｷデﾗぎ E

���ふESPCEXどヲヰヱヰぶ QUESTÃO ンヴ

Oゲ ﾐ┎ﾏWヴﾗゲ S;ゲ Iﾗﾐデ;ゲ H;ﾐI=ヴｷ;ゲ ﾗ┌ Sﾗゲ ヴWｪｷゲデヴﾗゲ SW ｷSWﾐピS;SW Iﾗゲデ┌ﾏ;ﾏ ゲWヴ ゲWｪ┌ｷSﾗゲ ヮﾗヴ ┌ﾏ
ﾗ┌ Sﾗｷゲ Sｹｪｷデﾗゲが SWﾐﾗﾏｷﾐ;Sﾗゲ Sｹｪｷデﾗゲ ┗WヴｷgI;SﾗヴWゲが ケ┌W ゲWヴ┗Wﾏ ヮ;ヴ; IﾗﾐaWヴｷヴ ゲ┌; ┗;ﾉｷS;SW W ヮヴW┗Wﾐｷヴ
Wヴヴﾗゲ SW Sｷｪｷデ;N?ﾗく

Eﾏ ┌ﾏ ｪヴ;ﾐSW H;ﾐIﾗが ﾗゲ ﾐ┎ﾏWヴﾗゲ SW デﾗS;ゲ ;ゲ Iﾗﾐデ;ゲ ゲ?ﾗ aﾗヴﾏ;Sﾗゲ ヮﾗヴ ;ﾉｪ;ヴｷゲﾏﾗゲ SW 0 ; 9が ﾐ;
aﾗヴﾏ;abcdef−xyが Wﾏケ┌W ; ゲWケ┌ZﾐIｷ; ふabcdefぶ ヴWヮヴWゲWﾐデ;が ﾐWゲゲ; ﾗヴSWﾏが ﾗゲ ;ﾉｪ;ヴｷゲﾏﾗゲ Sﾗ ﾐ┎ﾏWヴﾗ
S; Iﾗﾐデ; W x W yが ﾐWゲゲ; ﾗヴSWﾏが ヴWヮヴWゲWﾐデ;ﾏ ﾗゲ Sｹｪｷデﾗゲ ┗WヴｷgI;SﾗヴWゲく

P;ヴ; ﾗHデWヴ ﾗゲ Sｹｪｷデﾗゲ x W yが ﾗ ゲｷゲデWﾏ; SW ヮヴﾗIWゲゲ;ﾏWﾐデﾗ SW S;Sﾗゲ Sﾗ H;ﾐIﾗ Iﾗﾐゲデヴﾙｷ ;ゲ ゲWｪ┌ｷﾐデWゲ
ﾏ;デヴｷ┣Wゲぎ

A =









1 −2 1

0 1 0

0 2 −1









B =









x

y

z









C =









(a− b)

(c− d)

(e− f)









Oゲ ┗;ﾉﾗヴWゲ SW x W y ゲ?ﾗ ﾗHピSﾗゲ ヮWﾉﾗ ヴWゲ┌ﾉデ;Sﾗ S; ﾗヮWヴ;N?ﾗ ﾏ;デヴｷIｷ;ﾉA ·B = Cが SWゲヮヴW┣;ﾐSﾗどゲW ﾗ
┗;ﾉﾗヴ SW zく áゲゲｷﾏが ﾗゲ Sｹｪｷデﾗゲ ┗WヴｷgI;SﾗヴWゲ IﾗヴヴWゲヮﾗﾐSWﾐデWゲ < Iﾗﾐデ; IﾗヴヴWﾐデW SW ﾐ┎ﾏWヴﾗ 356281 ゲ?ﾗ

ふ;ぶ 34
ふHぶ 41
ふIぶ 49
ふSぶ 51
ふWぶ 54
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Rぎ á ケ┌Wゲデ?ﾗ ヮ;ヴWIW ゲWヴ ﾏ;ｷゲ IﾗﾏヮﾉｷI;S; Sﾗ ケ┌W SW a;デﾗ Yく PヴｷﾏWｷヴﾗが ┗Wﾃ; ケ┌W abcdef Wゲデ=
SWgﾐｷSﾗが ヮﾗｷゲ WﾉW ﾐﾗゲ SW┌ ﾗ ﾐ┎ﾏWヴﾗ S; Iﾗﾐデ;ぎ 356281が ｷゲデﾗ Yが a = 3が b = 5が c = 6が d = 2が e = 8 W
f = 1く
EaWデ┌;ﾐSﾗ ; ﾗヮWヴ;N?ﾗ S; aﾗヴﾏ; ケ┌W ; ケ┌Wゲデ?ﾗ ヮヴﾗヮﾚゲが デWﾏﾗゲぎ









1 −2 1

0 1 0

0 2 −1









·









x

y

z









=









(a− b)

(c− d)

(e− f)

















1 · x+ (−2) · y+ 1 · z
0 · x+ 1 · y+ 0 · z

0 · x+ 2 · y+ (−1) · z









=









3− 5

6− 2

8− 1

















x− 2y+ z

y

2y− z









=









−2

4

7









VWﾃ; Wﾐデ?ﾗ SW I;ヴ; ケ┌W y = 4く VWﾃ; デ;ﾏHYﾏ ケ┌Wぎ

2y− z = 7

2 · 4− z = 7

8− z = 7

−z = 7− 8

−z = −1

z = 1.

E S;ｹが gﾐ;ﾉﾏWﾐデWぎ
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x− 2y+ z = −2

x− 2 · 4+ 1 = −2

x− 8+ 1 = −2

x− 7 = −2

x = −2+ 7

x = 5.

Oゲ Sｹｪｷデﾗゲ ┗WヴｷgI;SﾗヴWゲ Wﾐデ?ﾗ ゲ?ﾗぎ xy = 54く

G;H;ヴｷデﾗぎ E

���ふESPCEXどヲヰヱヲぶ QUESTÃO ンヵ

CﾗﾐゲｷSWヴW ;ゲ ﾏ;デヴｷ┣Wゲ A =

[

3 5

1 x

]

W B =

[

x y+ 4

y 3

]

く SW x W y ゲ?ﾗ ┗;ﾉﾗヴWゲ ヮ;ヴ; ﾗゲ ケ┌;ｷゲ B Y ;

デヴ;ﾐゲヮﾗゲデ; S; ｷﾐ┗Wヴゲ; S; ﾏ;デヴｷ┣Aが Wﾐデ?ﾗ ﾗ ┗;ﾉﾗヴ SW x+ y Y

ふ;ぶ −1

ふHぶ −2

ふIぶ −3

ふSぶ −4

ふWぶ −5

Rぎ MﾗﾐデWﾏﾗゲ ; Wケ┌;N?ﾗ ;ヮヴWゲWﾐデ;S;ぎ

B = (A−1)t

B = (At)−1

B ·At = (At)−1 ·At

B ·At = I

S┌Hゲピデ┌;ﾏﾗゲ ;ゲ ﾏ;デヴｷ┣Wゲぎ
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[

x y+ 4

y 3

]

·

[

3 5

1 x

]t

=

[

1 0

0 1

]

[

x y+ 4

y 3

]

·

[

3 1

5 x

]

=

[

1 0

0 1

]

[

3x+ 5(y+ 4) x+ x(y+ 4)

3y+ 15 y+ 3x

]

=

[

1 0

0 1

]

.

D;ｹが デWﾏﾗゲぎ

3y+ 15 = 0

3y = −15

y = −5.

E デ;ﾏHYﾏぎ

y+ 3x = 1

−5+ 3x = 1

3x = 6

x = 2.

Pﾗヴデ;ﾐデﾗが x+ y = 2+ (−5) = −3く

G;H;ヴｷデﾗぎ C

���ふESPCEXどヲヰヱンぶ QUESTÃO ンヶ

O WﾉWﾏWﾐデﾗ S; ゲWｪ┌ﾐS; ﾉｷﾐｴ; W デWヴIWｷヴ; Iﾗﾉ┌ﾐ; S; ﾏ;デヴｷ┣ ｷﾐ┗Wヴゲ; S; ﾏ;デヴｷ┣









1 0 1

2 1 0

0 1 1









Yぎ

ふ;ぶ 2

3
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ふHぶ 3

2
ふIぶ 0
ふSぶ −2

ふWぶ −1

3

Rぎ áHヴ;ﾏﾗゲ ; Wケ┌;N?ﾗ ケ┌W I;ヴ;IデWヴｷ┣; ; ﾏ;デヴｷ┣ ｷﾐ┗Wヴゲ;ぎ









1 0 1

2 1 0

0 1 1









·









a b c

d e f

g h i









=









1 0 0

0 1 0

0 0 1









.

Eゲデ;ﾏﾗゲ ｷﾐデWヴWゲゲ;Sﾗゲ Wﾏ f ふWﾉWﾏWﾐデﾗ S; ゲWｪ┌ﾐS; ﾉｷﾐｴ; W デWヴIWｷヴ; Iﾗﾉ┌ﾐ;ぶく F;N;ﾏﾗゲ ﾗ ヮヴﾗS┌デﾗ S;ゲ
ﾏ;デヴｷ┣Wゲぎ









a+ g b+ h c+ i

2a+ d 2b+ e 2c+ f

d+ g e+ h f+ i









=









1 0 0

0 1 0

0 0 1









.

Fﾗヴﾏ;ヴWﾏﾗゲ ﾗ ゲｷゲデWﾏ; ゲﾗﾏWﾐデW Iﾗﾏ ;ゲ Wケ┌;NﾛWゲ ケ┌W ヮﾗゲゲ┌;ﾏ fが ケ┌W Y ﾗ ﾐﾗゲゲﾗ ｷﾐデWヴWゲゲWぎ






c+ i = 0

2c+ f = 0

f+ i = 1

Vｷゲデﾗ ケ┌W c+ i = 0が デWﾏﾗゲ ケ┌W i = −cく O ゲｷゲデWﾏ; gI;が Wﾐデ?ﾗぎ

{
2c+ f = 0

−c+ f = 1

M┌ﾉピヮﾉｷI;ﾐSﾗ ; ┎ﾉピﾏ; Wケ┌;N?ﾗ ヮﾗヴ 2ぎ

{
2c+ f = 0

−2c+ 2f = 2

Sﾗﾏ;ﾐSﾗぎ 3f = 2 Wが ヮﾗヴデ;ﾐデﾗが f = 2

3
く

G;H;ヴｷデﾗぎ A

ヶヶ
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ヲくヲ Íã-Ëæ° R°âËþþË6ê

áSｷN?ﾗっゲ┌Hデヴ;N?ﾗ SW ﾏ;デヴｷ┣Wゲが Β

Cﾗﾉ┌ﾐ;が ヴ

DWﾉデ; SW KヴﾗﾐWIﾆWヴが ヲヴ
Dｷ;ｪﾗﾐ;ﾉ ヮヴｷﾐIｷヮ;ﾉが ヲヰ
Dｷ;ｪﾗﾐ;ﾉ ゲWI┌ﾐS=ヴｷ;が ヲヰ

Lｷﾐｴ;が ヴ

M;デヴｷ┣が ヴ
M;デヴｷ┣ ;ﾐピゲゲｷﾏYデヴｷI;が ンヰ
M;デヴｷ┣ Iﾗﾉ┌ﾐ;が ヲヶ
M;デヴｷ┣ Sｷ;ｪﾗﾐ;ﾉが ヲヲ
M;デヴｷ┣ WゲI;ﾉ;ヴが ヲン
M;デヴｷ┣ ｷSWﾐピS;SWが ヲン
M;デヴｷ┣ ｷﾐ┗ﾗﾉ┌ピ┗;が ンヱ
M;デヴｷ┣ ﾉｷﾐｴ;が ヲヶ
M;デヴｷ┣ ﾐｷﾉヮﾗデWﾐデWが ンヱ
M;デヴｷ┣ ﾐ┌ﾉ;が ンヰ
M;デヴｷ┣ ﾐ?ﾗどゲｷﾐｪ┌ﾉ;ヴが ンヴ
M;デヴｷ┣ ﾗヴデﾗｪﾗﾐ;ﾉが ンヵ
M;デヴｷ┣ ケ┌;Sヴ;S;が ヲヰ
M;デヴｷ┣ ヴWデ;ﾐｪ┌ﾉ;ヴが ヱΓ
M;デヴｷ┣ ゲｷﾏYデヴｷI;が ヲΓ
M;デヴｷ┣ ゲｷﾐｪ┌ﾉ;ヴが ンヴ
M;デヴｷ┣ デヴ;ﾐゲヮﾗゲデ;が ヲΑ
M;デヴｷ┣ デヴｷ;ﾐｪ┌ﾉ;ヴ ｷﾐaWヴｷﾗヴが ヲヵ
M;デヴｷ┣ デヴｷ;ﾐｪ┌ﾉ;ヴ ゲ┌ヮWヴｷﾗヴが ヲヶ
M;デヴｷ┣Wゲ ;ﾐピIﾗﾏ┌デ;ピ┗;ゲが ンヱ
M;デヴｷ┣Wゲ Iﾗﾏ┌デ;ピ┗;ゲが ンヰ
M┌ﾉピヮﾉｷI;N?ﾗ SW ﾏ;デヴｷ┣ ヮﾗヴ WゲI;ﾉ;ヴが ヱヰ
M┌ﾉピヮﾉｷI;N?ﾗ SW ﾏ;デヴｷ┣Wゲが ヱヰ

OヴSWﾏ SW ﾏ;デヴｷ┣ ケ┌;Sヴ;S;が ヲヱ
OヴSWﾏ SW ┌ﾏ; ﾏ;デヴｷ┣が ヶ

PﾗデZﾐIｷ; SW ﾏ;デヴｷ┣Wゲが ヲΓ

Tヴ;Nﾗが ヲヱ
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