DRAFT

Proposition 6.43.

In the case x, € R and | € R, we divide the definition into two conditions: “°

lim SUP, fx) <l
limsup,,, f(x) 21

Ve > 0,38 > 0,Vx, |[x — x| < I, x #xp,x €EI=> f(x)<Il+e¢
Ve > 0,V8 > 0,3x,|x — x| <, x #xp,x €L f(x)>1—¢

lim SUP_, xt fx) <l
lim SUP, fx)>1

Ve > 0,38 > 0,Vx, |[x —xo| <8, x>xp,xEI=> f(x)<l+e
Ve > 0,V8 > 0,3x,|x — x| <8, x>xp,xELf(x)>1—¢

lim SUP_, y= fx) <l
lim SUD,_, = fx)y>1

Ve > 0,38 > 0,Vx, |x — x| < I, x <xp,xEI=> f(x)<l+e¢
Ve >0,V8 > 0,3x,|x —xg| < I, x <xp,xELf(x)>l—¢

liminf,, , f(x) >
liminf,, , f(x) <1

Ve > 0,38 > 0,Vx, |[x — x| < I, x #xp,x EI=> f(x)>1—¢
Ve >0,V8 > 0,3x,|x — x| < I, x #xp,x €L f(x)<l+¢

liminf, v+ f(x) 21
liminf, .+ f(x) <1

Ve > 0,36 > 0,Vx,|x —Xxg| <8, x> xg,xETI=> f(x)>1—¢
Ve > 0,V8 > 0,3x,|x —xg| <8, x>xg,x €L f(x)<l+¢

liminf, .o f(x) 21
liminf, .. f(x) <1

Ve > 0,38 > 0,Vx, |[x — x| < I, x <xp,xEI=> f(x)>1—¢
Ve > 0,V8 > 0,3x,|x — x| < I, x <xp,x €L f(x)<l+¢

In the case xy € Rand | = +o0:

limsup, f(x) =00

Vz,V¥6 > 0,3x, |x — xg| < 8, x # xp,x €L, f(x) > z

lim SUP, |, xt f(x) =00

Vz,V8 > 0,3x,|x —xo| < 6,x > xg,x €L, f(x) > z

lim SUP_, yo f(x) =00

Vz,¥8 > 0,3x,|x —xo| < 8, x < xg,x €L, f(x) >z

linrlsupx_m0 f(x)= - Vz,38 > 0,Vx,|x —xo| < 8, x #xp,x €EI=> f(x) <z
limsupx_,xar f(x)= - Vz,36 > 0,Vx, |x — xo| < 8, x> xg, x €= f(x) <z
limsupwxa f(x)= - Vz,38 > 0,Vx,|x —xo| < 6, x <xp,x €EI=> f(x) <z

liminf,, , f(x) = o0

Vz,38 > 0,Vx,|x —xo| < 8, x #xp,x €= f(x) >z

liminf, .+ f(x) = 0

Vz,36 > 0,Vx, |x —xo| < 8, x> xg, x €= f(x) >z

liminf, - f(x) = o0

Vz,38 > 0,Vx,|x —xo| < 8, x < xpg,x EI=> f(x) >z

liminf,, , f(x) = —c0 Vz,¥V8 > 0,3x,|x —xo| < 8, x #xg,x €L, f(x) < z
liminfx_,xar f(x) = - Vz,¥6 > 0,3x, |x —xo| < 8, x> xp, x EL f(x) <z
liminf, - f(x) = —o0 Vz,¥8 > 0,3x, |x — xo| < 8, x < xg,x €L, f(x) <z

In the case xy = oo and |l = *oo:

limsup _,  f(x) = 0

Vz,Vy,Ix, x>y, x €L, f(x) > z

limsup,_,__ f(x) =00

Vz,Vy,Ix,x <y, x €L, f(x) > z

limsup _, . f(x) = —o0

Vz,3y,Vx, x>y, x€l=> f(x) <z

limsup, _,_ f(x)=—o0

Vz, Ay, Vx,x <y, x€l=> f(x)<z

liminf,_ o f(x) = o

Vz, Ay, Vx,x >y, x€l=> f(x) >z

liminf,_,_o f(x) =

Vz,y,Vx,x <y,x€l=> f(x)>z

liminf,_  f(x) = —c0

Vz,Vy,3x,x >y, x €L, f(x) < z

liminf,_,_o f(x) = —o0

Vz,Vy,ax,x <y, x €L, f(x) < z

In the case xy = oo and | € R:

limsup,_, . f(x) <1
limsup, ,  f(x)>1

Ve > 0,3y, Vx,x >y, x€l=> f(x)<l+¢
Ve>0,Vy,Ix, x>y, x €L f(x)>1l—¢

limsup,_,_ f(x) <1
limsup, _,__ f(x)>1

Ve> 0,3y, Vx,x <y, x€l=> f(x)<l+e¢
Ve > 0,Vy,Ix,x <y, x€L f(x)>1l—¢

liminf, . f(x) <l
liminf,_, f(x)>1

Ve>0,Vy,Ix, x>y, x €L f(x)<l+¢
Ve > 0,3y, Vx, x>y, x€l=> f(x)>1—¢

liminf,__o f(x) <1
liminf,_,_o f(x) >1

Ve>0,Vy,Ix,x<y,x€Lf(x)<l+¢
Ve> 0,3y, Vx,x <y, x€l=> f(x)>1l—¢

461n the following tables all commas ”,” after the last quantifier should be interpreted as conjunctions ”A”, but were written as *,” for lighten

the notation.
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