DEFINITIONS OF ONE-TG-ONE AND ONTO

S1p MORRIS

The first question on the algebra section of the 1978 Mathematics TA Exam
at La Trobe University, asked for the definitions of one-to-one and onto, for a map
f : A — B, using only symbols from the following list:

f.l m.l y.l' A] BJ ), (_,

Below is a collection of students' answers,

e: F: 4, =, ?é: =,

Exactly two of the "definitions" of one-
to-one are correct, and exactly one of the '"definitions" of onto is correct.

Which

ONTO

(Yy € A)(3x € A) flx) =y
(Zy € B) (Ve € 4) f(x) =y
(Vx € A) f(x) €B

(Vx € A)(Vy €B) x = y

(Vy € B) A (Vx € 4) flx) =y

flz) #y

x € A,y €BVy 3x such that = + y
(3x € A)(Vy € B) = f(x) =y

(flz)=y, x € A,y € B) (Vx=4y) (Vy # 3x)

are they?

ONE-TO-ONE
1. (Vx€A4)(WEB)x=y=Fflx)=Ff(y)
2, (Vx € A)(Vy € 4) flx) # fly) = x #y
3. (Vx€4)(8y €B) flx) =y
4, {(zx€a)ly€B); x=y; y =z} f =B
5. (3x € A)(3y €B) z =y |
6, (Ve € 4)(3y € A) f(z) = fly)
7. (Vx € A)(Vy € B) f(x) # f(y) and = # y
8. x€ A,y €8 ‘!'-#j“y,i#yj i
9. (Vx € A)(3y € B) = f(x;) =y #f(:cz)
10, (flx) = y,x € A,y € B) (Vo = y) (V= x)
11, (Vxr €A)(WWEB) z =y =y =x |

N}
DD
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13.
14,
15,
16.
17,
18,
19,
20,
21,
22,
23,
24,
25,

(Ax € 4)(3y € B), fl(x,y) I
(Vx € A)(Vy €B) x =y = f(x) = f(y)
(Ve € A)(Vx! € A) flx) # f(x')

Ve €A f(x) *y €8

(Vo € A)(Vy € B) f(x) = f(y) = x =y
(Vy)(Vx) fl(x) = fly) ==y

flx) # fly), = #y

(Ve,y € 4) = (Vx,y € B)

(Vy €EB)(Ve € A) x # y = flx) # fly)
f: (Ex€A)(Hy €B) =y

x = Af(x) x = Bf(x) A#B

Alx)(x € A) and A(y)(y € B) x =* y
(Vx € A)(Vy € B) f(A) # f(B) = A # B
(Vx € A)(qy € B) y = flx) |

(Vx €EA)(Vy €B) x #y=y #x
(Vx € A)(qy € B}, fl(x,y)

(Vx € A)(qy € B) f(y) = x

(Vy € B)(dx € 4) f(x) = y

Vx €A f(x) >y €B : A=B
flx) =y

(Vy) (Zx) flx) =y

(dy € B) (Vx € A) f(y) = x
(Ve,y € &) (Zx,y € B)

(Vy € A)(3x € B) f(x) =y
f:(dx€Ad)(Vvy €B) ==y
(dx) (Vy)
Viz)(x € A) and V(y)(y €B) =z = y
(Vy € A)(3x € B) f(xz) =y

y = f(z) (Vy € B)(dx € A)

r =y
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26.
a?.
28,
29,
30.
31,
32,
33.
54,
35,
36.
37.
38.
39,
40,
41,
42.
43.
44,
45.
46.

(Ve € A)(Vy € A) x # y = f(x) # fly)

(Vy €CA)(Vx € A) x # y & flx) # f(y)

dr = Hy

Vzx € A, Vy € B, flx) = fly) Vz # 3y
(Vx € A) (Vy €EB) x =y

x#¥y & A#B

(Vx € A)(Vy € A) f(z) = f(y) *x =y

(Vvx € A)(Vy €EB) x =y # x + ¥y
{f : =2 #y, flz) # fiy}}

f + A VB

(VW)(Vx) y = f(x) y # =

(Vy €EB)(3x EA) y = «
(VA € f){(3B € f) x = y

A € A, 3y €EB = f(x) =y

(Vxr € A)(qy €B) x =y

(Vx € A)(Vy € A) x =y = flx) = fly)

(Ve € A)(3y €B) f : x
(3x € A)(qy € B) f(z)

[(Vx € A)(Vy € B)f(x) = f(y)]l] = (x=y)

(Vx,y € 4) fl(x) =y

Y
Y

Jx EA Yy €EBx= flx) =y

La Trobe Univereity

(Vx € B) (¥y € B) f(z) =y
f:A—B, f=8

Hr = Vy

xr€A y€B Vy=ax

(Vx € A)(qy € B) = =y

(Vx € A)(3y € B)

Ve, y € A f(x), f(y) €B

(Vy €B)(A3x € A) x =y #x +y
{f : (Vx €4)(ay €B) : A — B}
f:A=RH

(Vy)(3x) y = flx)

(3x € A)(y € B)

(VAC fHYVYBE f) =y
Vx € 4, Wy €EB = f(x) = y

(3 € A)(Vy €EB) y * x

(Vy € A)(3x € A) flx) =y
(dx € A)(Vy €B) f rx =y
(Vx € A)(Vy € B) f(x) =y

(Vx € A)(dy €B) z = y

(Zx € A)(Vx € A) flx) = f(y) = x =y
Ar EAVy €Bx™ f(x) = y





