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6¶µ��º ÆÒµ516072910057 �?µF1607204

1. Ø
�þ�«~	§��Ñ�d'X! S'X![S'XÚ�N'X�~f"

Solution. «~Xe

(a) �d'X�¢~µ

i. ½Â3n�/8Üþ��q'X
∼= {〈x, y〉 ∈n�/8Ü×n�/8Ü | x ∼ y}

ii. ½Â3O�Å�Æ�Ø��ÓÆ8Üþ�'Xµ3Ó��O�Å�Æ�Ø�?
Ó� = {〈x, y〉 ∈ students of ICS× students of ICS | x�yÓ�}

(b)  S'X�¢~µ
½Â3��ê8Üþ��Ø'X
�Ø = {〈x, y〉 ∈ N+ ×N+ | x U�y�Ø}

(c) [S'X�¢~µ
½Â3��ê8Üþ��Ø�ûØ�1�'X
�Ø�ûØ�1 = {〈x, y〉 ∈ N+ ×N+ | xU�y�Ø§�ûØ�1}

(d) �N'X�¢~µ
½Â3���NÓÆÓÆ8Üþ�'XµQ3Ó���?þ�
Ó� = {〈x, y〉 ∈ students of SJTU× students of SJTU | x�yQ3Ó�þ�}

2. b�¼êf´��l8ÜA�8ÜB�¼ê§-SÚT´A�f8§XÚY´B�f8"½
Âf−1(S) = {a ∈ A | f(a) ∈ S}£5¿T½Âé?¿¼êÑk�§Ø=´�_¼ê¤"
y²µ

(a) f(S ∪ T ) = f(S) ∪ f(T ).

(b) f−1(X ∪ Y ) = f−1(X) ∪ f−1(Y ).

(c) þãü�ªfò“∪”U�“∩”�ª�¤áíº

Solution. y²Xe

(a) f(S ∪ T ) = {f(x) | x ∈ S ∪ T} = {f(x) | x ∈ S} ∪ {f(x) | x ∈ T} = f(S) ∪ f(T ).

(b) f−1(X ∪ Y ) = {a ∈ A | f(a) ∈ X ∪ Y } = {a ∈ A | x ∈ X} ∪ {a ∈ A | x ∈ Y } =
f−1(X) ∪ f−1(Y )
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(c) (a)òØ2¤á§�~Xeµ
�¼êf : R→ R+ ∪ {0} y = x2, S = {1, 0}, T = {−1, 0}, S ∩ T = {0}
f(S ∩ T ) = f(0) = 0, f(S) ∩ f(T ) = {1, 0}
��f(S ∩ T ) = f(S) ∩ f(T )Ø2¤á

(b)E¤á§)ºXeµ
ky²x ∈ f−1(X ∩ Y )⇒ x ∈ f−1(X) ∩ f−1(Y )
∀x ∈ f−1(X ∩ Y )
⇒ f(x) ∈ X ∩ Y
⇒ f(x) ∈ X ∧ f(x) ∈ Y
⇒ x ∈ f−1(X) ∧ x ∈ f−1(Y )
⇒ x ∈ f−1(X) ∩ f−1(Y )
2y²x ∈ f−1(X) ∩ f−1(Y )⇒ x ∈ f−1(X ∩ Y )
∀x ∈ f−1(X) ∩ f−1(Y )
⇒ f(x) ∈ X ∧ f(x) ∈ Y
⇒ f(x) ∈ X ∩ Y
⇒ x ∈ f−1(X ∩ Y )
nþ§��f−1(X ∩ Y ) = f−1(X) ∩ f−1(Y )¤á

3. éu���g�§ax2 + bx + c = 0§Ù¥a, b, c ∈ R"Á�O�{§¦)T�§��"�¦
Ñ\�a, b, c§ÑÑ�x"�£ã�{�Og´¿xÑ6§ã£5¿�ä�§��)5¤"

Solution. g´Xe
Ñ\a, b, c Äk�äÑ\�a, b, c´Ä�"

(a) a = 0:

i. b = 0:

A. c = 0:
ÑÑµ�§kÃ¡õ)

B. c 6= 0
ÑÑµx�§)Ø�3

ii. b 6= 0:�§z����g�§§O�µx = −c/b
ÑÑµx

(b) a 6= 0:O��Oª∆ = b2 − 4ac,�äÙ�K

i. ∆ > 0:�§kü�ØÓ�¢ê)§O�x1 = −b+
√
b2−4ac
2a

,x2 = −b−
√
b2−4ac
2a

ÑÑx1,x2

ii. ∆ = 0:�§kü��Ó�¢ê)§O�µx1 = x2 = −b/2a
ÑÑx1

iii. ∆ < 0:�§Ã¢ê)
ÑÑµ�§Ã¢ê)

6§ãXe
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开始

输入
a,b,c

a=0

计算

Δ=b^2-4ac

b=0
输出：方程解不

存在

计算
x=-c/b

Δ<0

Δ>0

输出：方程

无实数解

输出：x

计算
x1=x2=-b/2a

输出：x1

计算

x1=(-b+Δ^(½))/2a
x2=(-b-Δ^(½))/2a

输出：
x1, x2

结束

T

F

T

F

T
F

F

T

C=0
输出：

方程有无穷多

个解

T

F

Figure 1: 1nK6§ã
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