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Srednicki 17.1. Verify equation 17.3

We start by equating the right hand sides of the last two equations on page 115:

21(0 = k1) + 2o(0 + ko)? 4+ 23(0 4 ko + k3)* + 240> + m? = ¢* + Dias4
Expanding this out:
21 (02 =20k +k2) 429 (P4 20ko+ k3 ) 43 (k3 + k3 +20ky+20ks+2koks) +x4 0> +m? = ¢*+Digsy
We know that z; + x5 + x5+ x4 = 1, so:
0 4 2y (—20ky + K2) + 29(20ky + k3) + 23(k3 + k3 + 20ky + 20ks + 2koks) +m? = ¢* + Diozy
Expanding out the remaining terms:
02— 2k iz + k:fxl +20koxe + k;gxg +x3k‘§ +x3k‘§ + 2kows + 20ks s+ 2koksrs +m? = q2 + D934

This is just a verification, not a proof, so it’s OK to manipulate the right hand side as well
(so long as we don’t make any irreversible steps). Thus:

62 — nglﬂﬁl + k%.’L’l + 2€]€2$2 + k’%.ﬁﬁg + l’gk% + 1’31632) + 26/@333 + 2€k3$3 + 2k52k53x3 + m2

= (0 — x1ky + zokoy + w3ko + $3k’3)2 + Dia3a

which gives:
62 — 2£k’1I1 + k?%l’l + 2£k2$2 + ]{55152 + £L’3k’g + {23'3]{53 + 2€k2$3 + 2€k’31’3 + 2]{32]631'3 + m2

= 62 —Fl‘%k’% + .’L’%k% + IE%]C% + I?)’k’g - 2&171]{51 + 251’2]{?2 + 2&[’3]{32 + 2£$3k’3 - 2!171]{511'2]{32 — 21‘1]{?11‘3]{32
—2$1]€1I3k53 + 21’2]{32[['3]{32 + 2[L’2]€2I3k53 + 2(13%:1{?2]{?3 + D1234

Cancelling some terms:
k2xy + kaxo + 13k + 23k3 4 2koksxs +m? = x7k] +23ks +x3ks +3k; — 221 k1 vk — 271 ky 23ks
—2371]{1.1’3/{73 + 21’2]€2$3k’2 + 2372]{2.1’3/{73 + 2%3]{?2]{?3 + D1234
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On this first term on the right hand side, I will invoke vy =1 — x5 — x3 — x4. Then,
k%xl+k3§$2+l’3]€§+1’3k§+2k}2k3l’3+m2 == Il(1—ZE2—CL’3—l’4)k%+1'§k§+l‘§k§+$§k§—2$1]€1$2k’2—2l’1]{71$3k2

—2$1]€1$3k53 + 2(132]62%’3]432 + 2[L’2]€2(L’3k53 + 2$§k2]€3 + D1234

which gives:
kfxl—i—k;xQ—|—x3k§—|—x3k§+2k2k3x3+m2 = xlk%—xlxgkf—xlxgkf—x1x4kf+x§k§+x§k§+x§k§—2x1k1x2k:2

—2I1]{31I3]€2 — 2$1]€1$3k3 + 2$2k52$3]€2 + 2$2]€2$3k3 + 2$§k2k3 + D1234

Cancelling and moving some terms:
ZE1I4II€%+Z‘1ZE2]€%+l’1l‘3k‘%—f—k%l’g‘i‘l’:;k;+$3]€§+2]€2]€3I3+m2 = x§k§+x§k§—|—x§k§—2x1k1x2k’2—2x1k1x3k2

—2ZE1]€1(L’3/€3 + 2$2/€2$3]€2 + 2[L’2]€2(L’3/€3 + 2(133]{?2]{?3 + D1234

On this first term on the right hand side, I will invoke o =1 — 2y — x3 — x4. Then,
ZE1I4II€%+Z‘1ZE21€%+l’11‘3k%"‘k%l’g‘i‘x:ﬂf;+$3]€§+2]€2]€3I3+m2 = xgkg—xlxgkg—x3x2k§—x4x2k’§+x§k§

+l’§]€§ - 2.731]{1132]{?2 - 21‘1]{311’3]{32 — 2I1k1$3l€3 + 2$2k2$3k52 + 2$2k2$3]€3 + 2$§l€2/€3 + D1234

Cancelling and moving some terms:
D124 K7 4 o4 kS + 210 kT + 11 23K7 + 23k +13K3 + 2koksxs +mP + 1120k +T370ks = 23k5 +a3ks

—21‘1]{?1I2]€2 — 2ZL’1]€1(L’3/€2 — 2I1]€1l‘3k’3 + 2I2]€2I3]€2 + 2l’2]€2$3k’3 + 2.Z'§k'2k3 + D1234

On this first term on the right hand side, I will invoke x3 =1 — 2y — x5 — x4. Then,
$11}4]{3%+$2$4]€§+I1$2]{Z%+.Z‘1ng%+l’3]€§+l’3/{332,—1—2]{32k)3$3+m2+$1l’2]{7§+l’3x2k}§ = (1—$1—ZE2—$4)$3/€§+$§]€§

—21’1]{?1I2]€2 — 2I1]€1£L’3/€2 — 2I1]€1l‘3k’3 + 2$2]€2I3]€2 + 21’2]62.7)3]{53 + 2$§]€2k’3 + D1234

Cancelling and moving some terms:
$11}4/€%+$2$4]€§+1’1I2(k)l+l€2)2+.Z‘1l’gk%+l’3]€§+2/{32k3$3+m2+$3$2]€§+l’2$3k’§+l‘1l’3]€§+l’4l‘3k}§ =

"‘SL’%]{Z% - 21’1]{311’3/{32 — 2I1]€1$3k’3 + 2$2k2I3k2 + 21’2]62.%3]{53 + 2$§k2]€3 + D1234

On this first term on the right hand side, I will invoke x3 =1 — 2y — x5 — x4. Then,
$1$4k%+$2$4]€§+xl$2(1{31+k§2)2+$1ng%+l’3]€§+2/{32k3$3+m2+$3x2k§+I2$3k§+l‘1$3]€§+l’4l‘3k’§ =

+I’3]€§—xlxgkg—I2$3k§—$4$3k§—2$1]{511’3]{2—2.171k1$3k3+2$2k2x3k?g+2$2]€21‘3k’3+2$§k2k3+D1234

Cancelling and moving some terms:
$1134/{3% +$2$4]€§ +$2I3]€§ +l’1.7}2(k31 +]€2)2 +JI3LL’4I{3§ +I3$4]€§ —|—.I11’3(/€% + /{33 +/€32, +2k‘1k‘2 +2/{31]{33)

+.173]€32) + 2]€2]€3§C3 + m2 + ZL’3$2]€§ + 1‘21’3]{?% = ﬂfgkg + 2372%3]{?% + 2372]€2.173/{73 + 2$§]€2k3 + D1234
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Notice that k?l —f-kg + k’g = —k4 — (k’l + k’g + k?3)2 = k’i — k?% + kg —f-k% —|—2k’1]{?2 + 2k1k3 +
2]{32]{33 = ki So:

131.7,‘411'% + I21’4/€§ + .TQLL’?,]C% + Z’ll’g(lﬁ + k2)2 + Igl‘4k‘§ + $31}4/{332, + .7711’3]62 — 2$1$3]€2]€3

—{—1'3/{7% + 2]{32]{33!E3 + m2 + 1‘3272]{3% -+ ZEQIL’gk‘% = 1‘31632) + 2[E21E3/€; + 21’2]{?2233/{73 + 21’%/{52/{73 + D1234

Moving some terms:
$1{E4]{?% + 1721'41{?% + ZEQJ]:),]{?% -+ 1'1[L'3]€i + Qfll'g(k'l + k2)2 + ZE3I4II€§ + [E31’4]€§ — 21‘1.’1/’3]{32]{53

—|—£IZ'3]€§ -+ ngkgl’g -+ m2 + x3$2k§ -+ Z'ngk% = l’gk% + 21’21’3]{% + 2$2]€2£L’3k3 + 2$§]€2k3 + D1234

Now I want to add 0, in the form 2z3x4koks — 2x324koks. This allows us to write:

1'1ZL‘4]€%+IL‘2.I’4]€§+$2[E3k3§+$1$3ki+1’11‘2(k?l—I—k?g)2+[E31’4k§+l’3$4k}2]{73+l’3$4]{3§—2.1731‘4]{32]{?3—21'1{E3k52]€3

+l’3k§ + 2]432]1'31’3 + m2 + .’13'35132]{35 + .1’21'3]{% = ng% -+ 23721'3]{% + 2$2]€21’3/€3 + 21’%]{2]{3 + D1234

Grouping some terms:

ZE19€4]€%+$2$4k§+$2$3k§+l’1$3/€i+1'1$2(k1 +k2)2+x3$4(k2+k3)2+m2—2m3x4k2k3—2$1x3k2k‘3
+.T3k'§ + 2k2]€3$3 + Igl’gl{?g + I2$3]€§ = I’gkg + 2$2I3]€§ + 2$2]€2I3]€3 + 2I§l€2]€3 + D1234

Again, this is a verification rather than a proof, so we can use equation 17.3, and cancel
D934 with the first seven terms:

—2x3x4k2kg—2x1x3k2k3+x3k§+2k2kga:g—l—:chgkg—l—:chgk% = az'gkg+2x2x3k§+2x2k2x3k3+2x§k2k3
Cancelling and moving some terms:
Tokoxsks + x3koks + w314koks + 1113koks — kokszz = 0
On the second term, I will invoke x3 =1 — 21 — 29 — 4. Then,
xokoxsks + (1 — x1 — w9 — x4)wskoks + w3x4koks + x123koks — koksxs =0
Simplifying:
Tokowsks + x3koks — w1xskoks — xoxskoks — x3x4koks + xaxakoks + x123koks — koksxzs =0

We cancel the second term with the eighth, the first with the fourth, the third with the
seventh, and the fourth with the fifth, to find that:

0=0
which is obviously true, completing our verification.
Note: Had this been a proof rather than a verification, no additional math would be re-

quired. We would have had to drag around certain terms until the end, making the notation
much more cumbersome, however.

Note 2: I'm not sure what the point of this problem was. Algebra practice? The logical
problem for this section would have been to derive Vs, but that would have required much
more algebra even than this problem.



