3. Let (G,#) be a group. Consider(§ where X is any set andI§OX)(f*g)(x) = f(x)#g(x). Prove that (G,*) is a
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. Calculat

Midterm 1, year 2004

Calculate(\/_ I\/_j

J3+i
Find all complex numbemssatisfying the equationizz® =87

group.
Is the set of all odd integers a group with eespo the operation * defined as k*m=k+m-3?

Midterm 1, year 2005

2+ 2

Find all complex numbessatisfying the equation (z-24)1=0
Verify if (R*,*) is a group, where a*b2g°.

Calculate(1+ V3 + d- \/§)i j

Verify if Q(i/i) is a field with respect to ordinary addition andltiplication. If the answer is YES, verify if it

is isomorphic tCQ(\/E).

Midterm 1, year 2006

Is R,#,s) a field where, for everyy from R, x#y= x+y+1 andxay = xy+x+y?

. Find all complex numbers satisfyirzg = Z. Hint: Multiply both sides by z.

\/E + i\/z]loo
1+i+/3

Find a basis of W={(x,y,z )R* 2x+y-3z+t=00 x-y+2z-t=0}.

Midterm 1, year 2007
1-i is a root of 262°+167-20z+12. Find the remaining roots.
Is the set {&2*,cosx} linearly independent (over the fieR)?
Let X={z[OC: |zk1}. Is X a group with respect to multiplication cdmplex numbers?

... o
Use complex numbers to calculate:—Lsgn Hint: Use division of complex numbers.

Midterm 1, year 2008
Find all complex numbers satisfyirzg = z. Hint: multiply both sides by z and compare absol ute val ues.
C is the set of complex numbers, * is regular miittggtion and x#y=(-x)+(-y). Is¢,#,*) a field?

J2+iv2 V2 g7

768
in the standard form a#lHint sinE =—,sin
1-i/3 4 2

Represent the complex numtE 3
Let U and W be subspaces of a vector space WVaofreldF. Show that bW is a subspace of V.

Midterm 1, year 2009

Let z=r(cos+isina), w=t(cog+isinf). Show thatE = ; (cosl@ - ) +isin(a - pB)) . Calculatecosl—n2 .
W

Find all complex numbemssatisfying the equation(z)°z =82

.V is a vector space over a field F. Show thaefeery two subspaces W and U of VAW is a subspace of V.

Show that there exist such V, W and U thdilWis not a subspace of V.
Prove that if {¥,v, ... i} is linearly independent then so isf{vi+vy,vi+votvs, ... it ...+



