MATH 3401
TUTORIAL SHEET 4
ANSWERS AND SOLUTIONS

1. We have z = ¢ so that dz = ie*?db.
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2.(c) For the segment between 1 — i and 1 + ¢,
z=141y, -1<y<1
dz=1idy, z=1-—1y
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For the segment between 1+ ¢ and —1 + 1,
z=x+4+1 1>z> -1
dz=dx, Z=x—1
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For the segment between —1 + ¢ and —1 — 1,
z=—1+uwy, 1>y =>-1
dz=1idy, z=-1—1y
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For the segment between —1 — ¢ and 1 — 4,
z=x—1, -1 <x<1
dz=dr, zZ=xz+1
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(d) For the segment between 1 — i and 1 + 1,

z=1+1wy, -1<y<1
dz =idy , z2z=1+y>
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For the segment between 14 ¢ and —1 + 1,

z=x+1, 1>x>-1
dz=dx, zz=2>+1
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For the segment between —1 + ¢ and —1 — 1,

dz =idy , zz=1+1y>
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For the segment between —1 — ¢ and 1 — 1,

z=zxz—1, —1<z<1
dz=dx, zz=2x2>+1
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3. Since the integrand is entire, § e dz = 0.
On the first part of the contour

z=x; dz=dx
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/e_z dz = / e ¥ dx
0
On the second part of the contour
z=R+1y; dz=1idy

/e_z2 dz = / exp(—R? + y* — 2iRy) (i dy)
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lexp(—R* + y* — 2iRy)| = exp(y* — R?) < exp(a® — R?)
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On the third part of the contour

z=x+1a; dz =dx
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On the fourth part of the contour

z =1y ; dz =1idy
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Combining these results we have
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Taking the limit as R — oo, and equating real and imaginary parts we obtain
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/ e " sin(2ax)dr = e / e’ dy
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4.(a) Inside |z| = 1, the integrand is regular, therefore
ez
dz=0.
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(b) Writing f(z) = €*/(z + 3), we have

7{ < dz = &) dz =2mif(3) = meg
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(c) Writing f(z) = e*/(z — 3), we have

f ¢ dz = f(z) dz =2mif(=3) = —W—ie
c

2’2—9 CZ+3 3
5. The term
w(() — w(z)
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is a polynomial of degree n — 1 in z.
Writing this as Y a,(()z", we have
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which shows that P(z) is a polynomial of degree n — 1 in z.
Since w(z;) = 0,
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